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THE FIRST VOLUME OF THE PVhLICATlONS 
OF THE CHALLENGER'^ 

F our years have clap^^ed since ihe Chal/enj^ir re- 
turned from her famous cruise, and the scientific 
world has been looking, of late pcihaps somo^hat impa- 
tiently, for the first instalment of the long senes of 
volumes which is to embody the results of the investiga- 
tions of the best-equipped voyagers who ever left the 
shores of England for the purpose of enlarging the 
bounds of natural knowledge. 

But this is one of the many cases in which impatience 
Is more natural than justifiable In the ‘‘Gcneial Intro- 
duction" with which Sir WyviIIe Thomson prefaces the 
“Reports" which are to appear in the first volume of the 
great work for which he is responsible^ he mentions 
that the zoological specimens collected and preserved 
in alcohol during the voyage filled 3270 large glass 
jars, 1749 smaller bottles, i860 glass tubes, and 176 
tin cases; while 22 casks and 180 tin cases held objects 
preserved in other ways. 

In dealing with this vast mass of material, Sir Wyvillc 
Thomson justly considered it to be his ^btaIn, as 

far as it was practicable so to do, the co-operation of the 
best specialists in every department, irrespective of 
nationality; and it is gratifying to find that, ifi reply 
to his invitations, many foreign men of science of great 
distinction have willingly associated themselves with a 
strong corps of English workers. This matter being 
arranged, the specimens had to be distributed to their 
destinations ; and the several workers, rarely men of 
much leisure, found themselves embarked in months or 
years of critical and labo^ous investigation. Along 
with this went the slow process of writing out the 
results, and the still slower of executing the illustration^ 
with due care, all of which had to be finished before the 
pfinter could begin his operations. 

To those who are familiar with the amount of expendi- 
ture of trouble and time which all these processes mean, 
k will seem no small matter tt j.t seven treatises, illustrated 
by a large nuhiber of admirably executed plates, are now 
VoL. xxiii.— No, 575 


leady for diistribuLion, and that three moie volumes of no 
less magnitude are tn be issued before the end of the 
year , so that the fifteen or si'ctecn volumes of which the 
whole woik is to consist may reasonably be expected to 
be in the hands of the public by 1R84 

The “Zoological Reports,'^ as these separate treatises 
upon each gioup of specimens are termed, arc printed as 
they .ire completed, and are to be is'^ucd, without lefcrence 
to the order which they will eventually occupy, as soon as 
sufficient matter to form a volume is ready. Each memoir 
will be separately paged, .and will have its own legend for 
reference. This air.angemcnt has been adopted m order that 
working naturalists may have access to the “ Reports ^ as 
early as practicable, and that the multiplication of synonyms 
by the simultancou*) publication of species by different 
observers may be avoided With this object m view, it 
would perhaps have been even better to have issued every 
“ Report" as it was leady, but it may be Lli.it there .ire 
practical difficulties in the way of the adoption of this 
course 

The present writer, though a fairly swift reader, does 
not profess to have perused the* seven elaborate memoirs 
now presented on behalf of the Challenger , nor if he had 
does he lay daini to 'that zoological omniscience which 
would justify him in criticising them in detaiL But as 
Mr. Brady deals with the Oslracotla, Mr Davidson with 
the Brachiopoda, Dr Gunther with the Shore Fishes, Prof 
Kolliker with the PennatuhdEe, Mr Moseley with those 
groups of Corals which he has made bis speci.il study, 
Mr Parker with the Development of the Chelonian 
Skull, and Prof. Tumei with the Cclacen, it is question- 
able if any extant finite knowledge is likely to enable its 
possessor to say anything more or better than they have 
sard on these res|vctive topics And, as has been already 
remarked, there can be no sort of doubt as to the artistic 
excellence of ihe 122 quarto plates which illustrate and 
adorn the text. 

Sir WyviJle Thomson’s “Geneial Introduction," how- 
ever, is extremely readable both in size and in substance, 
and may be commended to that patient omnivore, the 
General Reader, who will find in its earlier pages a readily 
intelligible account of the fittings and appliances of the 
ChalUn^tr^ and of the means by which the greatest 
depths of the sea have been made to yield some, at any 

B 



2 


NATURE 


\Nav. 4 » 1880 


nte, of the secrets of the busy life which, contrary to all 
the beliefs of the naturalists of a past ^neration, blindly 
toils and moils in the darkness and cold of the marine 
abysses 

The latter half of the " Introduction ” will be no less inter- 
esting to the biologist, since it embodies the general con 
elusions at which the scientific director of the Expedition 
has arrived, in a dissertation on the nature'and distribution 
of the fauna of the deep sea 

Sir W Thomson considers that the most "prominent 
and remarkable biological result ” of the four years' work 
of the Challenger is the final establishment of the fact 
" that the distribution of living beings has no depth-limit, 
but that animals of all the marine invertebrate classes, and 
probably Rshes also, exi^t over the whole of the floor of the 
ocean." As to the exact nature of this deep-sea fauna at 
the greatest depths, he speaks with some hesitation ; but, 
at about 2000 fathom'^, the list given on pages 36 and 37 
proves that there 1^ a large and a varied assemblage of 
forms of life. Upwards, this characteristic deep-sea 
fauna extends to about 600 fathoms, and is richest 
between this depth and 1000 or 1200 fathoms Around 
all coasts, in temperate regions, the local shore forms, 
which occupy suctesbivc zones of depth as, on land, 
they characterise zones of height, gradually die out 
towards the 200-fathom line Nor is there any close 
relation between the abyssal and the shore faunae of any 
given latitude or longitude — on the contrary, the abyssal 
fauna is singularly uniform and appears "to have been 
derived from a genetic source different from that of the 
shore fauna." In fact, Sir Wyville Thomson appositely 
compares the aby&sal ocean— that is the sea everywhere 
below 200 fathom^ or thereabouts— to a world-wide lake 
of comparatively still water, which, in its deeper parts, is 
very cold, it ^ temperature neither rising nor falling appre- 
ciably beyond the average of 35“ F. 

Thus there is a cert.iin parallel between land and sea 
distribution, inasmuch as all Alpine Horse present marked 
analogies with circumpolar flora: The cold land is discon- 
tinuous, whence it presents, as it were, islands of analogous 
population all over the world ; while the cold water being 
continuous, the continuity in its population is correspond- 
ingly unbroken. lJut the uniformity and invariability of 
conditions is far more complete in the abyssal lake than 
on the mountain-tops , and the homogeneity of the popu- 
lation harmonises with that of the medium in which it 
lives. 

Sir Wyville Thom-.on draws attention to the fact that 
this widespread abyssal i auna 

“ . . . . has a rcl.itinn to the deep-water fauna of the 
Oolite, the C^aU, and the Tertiary formations, so close 
that it IS difficult to suppose it in the main other than the 
same fauna whic^i his been subjected to a slow and con- 
tinuous change under slightly varying circumstances 
according to some law, of the nature of which wc have 
not as yet the rcmotc-^t knowledge" (p. 40). 

" There is every reason to believe lhat the existing 
physical condi lions at this area date from a very remote 

enod, and that the present fauna of the deep sea may 

e regarded as directly dc cended from fauna: which have 
necessarily occupied ilie same deep sex . . . That the 
present abyb^sal faun.i 1^ the result of progressive change 
there can be no room for doubt ; but it would seem that, 
in this case, the prugi \\a.s been extremely slow, and 
that It has been bruu^hi about almost in the absence of 


those causes—iuch as minor and local osclUationi of the 
crust of the earth producing barriers and aflTecting climate^ 
on which we are most inclined to depend for the modifi- 
cation of faunae. The discovery of the abyssal fauna, 
accordingly, seems to have given us an opportunity or 
studying a fauna of extreme antiquity, which has arrived 
at its present condition by a slow process of evolu- 
tion from which all causes of rapid change have been 
eliminated" (p. 50), 

That the deep-sea fauna presents us with many forma 
which are the dried and but little modified descendants 
of Tertiary and Mesozoic species is a proposition which 
few who attend to the evidence will be disposed to deny. 
But 1 may venture to express some doubt, whether it 
may not be well to keep a conclusion of such gravity 
and so well founded, apart from views respecting the 
absence of "minor local oscillations of the crust of the 
earth" in the area of the present great ocean basins, 
which Sir Wyville Thomson expresses more fully else- 
where. 

"There seems to be sufficient evidence that all changes 
of level since the close of the Palxozoic period are in direct 
relation to the present coast lines. 

" There does not seem to be a shadow of reason for 
supposing that the gently undulatmg plains, extending for 
over a hundred million of square miles, at a deptn of 
2500 fathoms beneath the surface of the sea, and pre- 
senting, like the land, their local areas of secular eleva- 
tion and depression, and their centres of more active 
volcanic disturbance were ei^er raised, at all events in 
mass, above the level of the sea , such an arrangement, 
inde^, IS inconceivable" (p, 46). 

I must plead ignorance of the "sufficient evidence” to 
which Sir Wyville Thomson refers ; in fact, I should have 
thought that the sufficient evidence lay in the other 
direction Surely there is evidence enough and to spare 
that the Cretaceous sea, inhabited by various formS) some 
'of whose descendants Sir W. Thomson, as I believe 
justly, recognises in the present deep-sea fauna, once 
extended from Diitain over the greater part of Central and 
Southern Europe, North Africa, and Western Asia to the 
Himalayas. In what possible sense can the change of 
level which has made dry land and sometimes mountain 
masses of nine-tenths of this vast area be said to be 
"in direct relation to the present existing coast lines"? 

That the abyssal plains were ever all elevated, at once, 
is certainly so improbable that it may justly be termed 
inconceivable , but there is nothing, so far as I am aware, 
m the biological or geological evidence at present ac- 
cessible, to lender untenable the hypothesis that an 
area of the mid-Atlantic or of the Pacific sea-bed as big 
as Europe should have been upheaved as high as Mont 
Blanc and have subsided again any time since the 
Palaeozoic epoch, if there weie any grounds for enter- 
taining it. 

In concluding the " Introduction" Sir Wyville Thomson 
expresses " a strong personal impression " on two points. 
The one is that the study of the abyssal fauna lends a 
powerful support to the doctrine of evolution. The other 
IS, that " the character of the abyssal fai;aa refuses to give 
the least support to the theory which refers the evolution 
of species to extreme variation guided only by natural 
selection " But the grounds assigned for the latter opinion 
are hardly so cogent as might be desirable. 

"Species are just as distinctly marked in fhc abyssal 
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fiima as elsewhere, each species varying within its definite 
range as each species apMors to have varied at all times 
past and present" (p. 5o\ 

Exactly so; the abyssal species are like species else- 
where. The difficulties in the way of the application of 
the evolution of species by variation and selection there- 
fore in this case cannot be greater than elewhere. In 
fact, from the sentences which end the *' Introduction it 
seems doubtful whether they arc not less than in many 
other cases. 

'^Transition forms linking species so closely as to cause 
a doubt as to their limit are rarely met with. There is 
usually no difficulty in telling what a thing is " (p. 50), 

Hence it appears that the study of the abyssal fauna 
has satisfied Sir Wyvillc Thomson that transitional 
forms are sometimes met with , and that, sometimes, he 
has found a difficulty m " telling what a thing is." And 
this admission is all that the most ardent disciple of Mr 
Darwin could desire. 

However, the value of the great work which is now 
being brought before the public does not lie in the specu- 
lations which may be based upon it, but in the mass and 
the solidity of the permanent additions which it makes to 
our knowledge of natural fact. Sir Wyvillc Thomson 
and his colleagues must be congratulated on having made 
an excellent beginning , the looker-on may properly content 
himself with wishing tlieoi a speedy and a good ending. 

T. H Huxlev 


Tl£E LAVA-FIELDS OF NORTH-WESTERN 
EUROPE 

F rom the earliest times of human tradition the basin 
of the Mediterranean has been the region from which 
our ideas of volcanoes and volcanic action have been 
derived. When the old classical mythology passed away 
and men began to form a more intelligent conception of 
a nether region of fire, it was from the burning moun- 
tains of that basin that the facts were derived which 
infant philosophy sought to explain. Pindar sang of the 
crimson floods of fire that rolled down from the summit 
of Etna to the sea as the buried Typhoeus struggled 
under his mountain load. Strabo, with matter-of-fact 
precision and praiseworthy accuracy, described the erup- 
tions of Sicily and the Aeolian Islands, and pointed out 
that Vesuvius, though it had never been known as an 
active volcano, yet bore unequivocal marks of having 
once been conoded by fires that had eventually died out 
from want of fuel. In later centuries, as the circle of 
human knowledge and experience has widened, it has 
still been by the Mediterranean type that the volcanic 
phenomena oF other countries have been judged. When a 
geologist thinks or writes of volcanoes and volcanic*action, 
it is the structure and products of such mountains as Etna 
and Vesuvius that are present to his mind. Nowhere 
over the whole surface of the globe have eruptions been 
witnessed different in kind though varying in degree from 
those of the Mediterranean vents. And hence even among 
those who have specially devoted themselves to the stucty 
of volcanoes there has been a tacit assumption that from 
the earliest times and in all countries of the world where 
volcanic outbreaks have occurred, it has been from local 
vents like those of Etna, the Aeolian Islands, the Phleg- 
raean Fields, or the Greek ArdMpelago. 


If one were to assert that this assumption is probably 
erroneous, that the type of volcanic “ cones and craters " 
has not been in every geological age and all over the 
earth's surface the prevalent one, that, on the contrary, it 
is the less portentous, though possibly always the most 
frequent type of volcanic action, and belongs perhaps to 
a feebler or waning degree of volcanic eYcitement — these 
statements would be received by most European geologists 
with incredulity, if not with some more pronounced form 
of dissent. Yet I am convinced that they are well 
founded, and that a striking illustration of their truth 15 
supplied by the greatest of all the episodes m the volcanic 
history of Europe — that of the basalt-plateauY of the 
north-wesL 

It is now some twelve years since Richthofen pointed 
out that on the Pacific slope of North Ameiica there is 
evidence of the emission of vast floods of lava without 
the formation of cones and craters Geologists interested 
in these matters may remember with what destructive 
energy Scrope reviewed his " Natural System of Volcanic 
Rocks", how he likened iL to the old crude ideas that 
had been in vogue m his younger days, and which a 
study of the classical district of Auvergne had done so 
much to dispel ; and how he ridiculed what he regarded 
as “fanciful ideas'^ and “untenable distinctions,’' which 
it was "a miserable thing" lo find still taught in mining- 
schools abro.ad My own reverence for the teaching of 
so eminent a master and so warm-hearted a fiiend led me 
to acquiesce without question in the dictum of the .uithor 
of “ Considerations on Volcanoes ” Having rambled over 
Auvergne with hia admirable sections and descriptions 
m my hand, 1 knew his contention ns to the removal of 
cones and craters by denudation and the Eiurvival of more 
or less fra('menlary plateaux once connected with true 
cones to be undoubtedly correct with respect at least to 
that region Nevertheless there were features of former 
volcanic action on which the phenomena of modern volca- 
noes seemed to me to throw very little light In particu- 
lar the vast number of fissures which m Britain had been 
hlled with basalt and now formed Ihe well- known and 
abundant “dykes" appeared hardly to connect them- 
selves with any known phase of volcanism The area 
over which ihcsc dykes can be traced is probably not less 
than icx?,ooo square miles, for they occur from Yorkshire 
to Orkney, and from Donegal to the mouth of the Tay. 
As they pieice formations of cvciy age, including the 
Chalk, as they ti averse even the largest faults and cross 
from one group of rocks into another without interrup- 
tion or dcilcLtion, ns they become more niimeious towards 
the great basaltic plateaux of Antrim and the Inner 
Hebiides, and as they penetrate the older p'Utions of 
these plate lUY, L inferred that the d>kcs probably be- 
longed to the gicat volcanic period which witnt-ssed the 
outburst of thebc**we5tern basalts Fuuhcr lesearchhas 
fully confirmed this inference Thcie c.in be no doubt that 
the outpouiijig of these gicat floods of I.iv.a of which the 
hills of Antrim, Mull, Morven, Skye, Faroe, and part of 
Iceland arc merely surviving fragments and the extrava- 
sation of these thousands of dykes are connected mani- 
festations of volcanic energy during tlic Miocene period 
But thib absociation of thin nearly level sheets of basalt 
piled over each other lo a depth of sometime » 3,000 feet, 
with lava-filled fissures sometimes 200 miles diiUnt from 
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them; presetited difficulties which in the light of modern 
volcanic action rem&ined insoluble. The wonderfully 
persistent course and horuontality of the basalts with the 
absence or paucity of interstratifled tuffsj and the want of 
any palsifactory evidence of the thickening and uprise of 
ihe hasaHs towards v^hat might be supposed to be the 
venU of eruption were problems which again and again 1 
attempted vainly to solve. Nor so long as the incubus of 
cones and craters " lies upon one’s mind does the ques- 
tion admit of an answer. A recent journey in Western 
Atnerica has at U^t lifted the mist from my geological 
vision Having travelled for many leagues over some 
of the lava-fields of the Pacific slopej I have been 
enabled to reah^ie the conditions of volcanism described 
by Richthofen andj without acquiescing in all his theore- 
tical conclusionSi to judge of the reality of the distinction 
which he rightly drew between “massive eruptions” 
and ordinary volcanoes with cones and craters. Never 
shall I forget an afternoon in the autumn of last year 
upon the great Snake River lava desert of Idaho. It 
WAS the last day of a journey of several hundred miles 
through the volcanic legion of the Yellowstone and 
Madison We had been riding for two days over 
fields of basaltj level as lake bottoms, among the valleys, 
and on the morning of the last day, after an inter- 
view with an armed party of Indians (it was only a few 
days before the disastrous expedition of Major Thorn- 
burgh, and the surrounding tribes were said to be already 
in a ferment), we emerged from the mountains upon the 
great sea of black lava which seems to stielch illimitably 
westwards. With minds keenly excited by the incidents 
of the journey, we rode for hours by the side of that appa- 
rently boundless plain Here and there a trachytic spur 
projected from the hills, succeeded now and then by a 
valley up which the black Rood of lava would stretch 
away into the high grounds It was as if the great pUm 
bad been Riled with molten rock which had kept its level 
and wound in and out along the bays and promontories 
of the moiidtam-slopcs as a sheet of water would liave 
done. Copious springs and streams which issue from the 
mountains arc soon Jost under the and basalt The 
Snake River itself, however, has cut out a deep gorge 
through the basalt down into the trachytic lavas under- 
neath, but winds through the desert without watering 
it. The precipitous walls of the canon show that the 
plain is covered by a succession of parallel sheets of 
basalt to a depth of several hundred feet. Plcre and 
there, 1 was told, streams that have crossed from the 
hills and have Rowed underneath the lava-dcscrt issue 
at the base of the cahon-walls, and swell the Snake 
River on its way to the Pacific The resemblance of 
the horitontal basalt-sheets of this region to those with 
which 1 was familiar at home brought again vividly 
before my mind the old problem of our Miocene dykes 
and Righihofen's rejected type of massive” or fissure 
cniptlons 1 looked round in vatn for any central cone 
from which this great sea of basalt could have Rowed. 
It assuredly had not come from the adjacent mountains, 
which consisted of older and very different lavas round 
the worn Ranks of which the basalt had eddied. A few 
solitary, cinder cones rose at wide intervals from the 
baffaH plaiDj as piles of scoriae sometimes do from the 
vspour vents on the surface of a Vesuvian lava-stream, I 


and were as unequivocally of secondary origin. Ridtaf 
hour after hour among these arid wastes; I becante 
vinced that all volcanic phenomena are not to be' explained 
by the ordinary conception of volcanoes, but that there is 
another and grander type of volcanic action, where, in- 
stead of issuing from separate vents and piling up Cones 
of lava and ashes around them, the molten rOck has risen 
in fissures, sometimes accompanied by the discharge of 
little or no fragmentary material, and has welled forth 
as to Rood the lower ground with successive horirontal 
sheets of basalt. Recent renewed examination of the 
basalt-plateaux and associated dykes in the west Of 
Scotland has assured me that this view of their origin 
and connection, which first suggested itself to my mind 
on the lava-plains of Idaho, furnishes the true key to 
their history 

The date of these lava-Roods of the Snake River is in 
a geological sense quite recent. They have been poured 
over the bottoms of the present valleys, sealing up be- 
neath their sheets of solid stone river-beds and lake-floors 
with their layers of gravel and silt. The surface of the 
lava IS in many places black and bare as if it had cooled 
only a short while ago Yet there has been time for the 
excavation of the Snake River canon to a depth of 700 
feet through the basalt-floor of the plain. In so and a 
climate, however, the denudation of this floor must be 
extremely slow Much of the plain is a verdureless waste 
of loose sand and dust which has gathered into shifting 
dunes. Save in the gorges laid open by the mam river 
and some of its tributaries hardly any sections have yet 
been cut into the volcanic floor Dykes and other pro- 
trusions of basalt occur on the surrounding hills, but the 
chief fissures or vents of emission are still no doubt buried 
beneath the lava that escaped from them. 

In North-Western Europe, however, the basalt-sheets 
were erupted as far back as Miocene times. Since then, 
exposed to many vicissitudes of geological history — sub- 
terranean movement and changes of climate, with the 
whole cpigene army of destructive agencies, air, ram, 
frost, streams, glaciers, and ice- sheets— the volcanic 
plateaux, trenched by valleys two or three thousand feet 
deep and a mile or more in breadth, and stripped bodily 
off many a square mile of ground over which they once 
spread, have been so scarped and cleft that their very 
roots have been laid bare. Viewed in the light of the 
much younger basalts of the Western Tenitories of North 
America, their history becomes at last intelligible and 
more than ever interesting. We are no longer under the 
supposed necessity of finding volcanic cones vast enough 
to have poured forth such wide-spread floods of basalt. 
The sources of the molten rock are to be sought in those 
innumerable dykes which run across Britain from sea to 
sea, and which in this view of their relations at once fall 
jnto their place in the volcanic history of the time. 

No more stupendous senes of volcanic phenomena 
has yet been discovered in any part of the globe. We 
are first presented with the fact that the crust of the 
earth over an area which in the British Islands alone 
amounted to probably not less than 100,000 square miles, 
but which was only part of the far more extensive region 
that included the Faroe Islands and Iceland, was rent by 
innumerable fissures in a prevalent east and west or south- 
east and north-west direction. These fissures, whether dua 
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to nddoo shocks or sloir disruption, were produced with 
such irresistible force as to preseire their linear character 
and f»arallelisin through rocks of the most diverse nature, 
and even across old dislocations having a throw of many 
thousand feet. Yet so steadily and equably did the 
fisiuring proceed over this enormous area, that compara- 
tively seldom was there any vertical displacement of the 
sides. We rarely meet with a Assure which has been 
made a true fault with an upthrow and downthrow side. 

The next feature is the rise of molten basalt up these 
thousands of fissures. The most voluminous streams of 
lava that have issued from any modern volcanic cone 
appear but as a minor manifestation of volcanic activity 
when compared with the filling of those countless rents 
over 10 wide a region. Minmg operations in the Scottish 
coal-fields have shown that dykes do not always reach 
the surface. In all parts of the country, too, examples 
may be observed of breaks m the continuity of dykes. 
The same dyke vanishes for an interval and reap- 
pears on the same line, but is doubtless continuous 
underneath. What proportion of the dykes ever comniU' 
nicated with the surface at the time of their extravasation 
IS a question that may perhaps never be answered. It is 
difficult to believe that a considerable number of them 
did not overflow above ground even far to the east of the 
mam and existing outflows Hut so extensive has been 
the subsequent denudation that all trace of such super- 
ficial emission has been removed The general surface of 
the country has been lowered by sub-aenal waste several 
hundred feet at least, and the dykes now protrude as hard 
nbs of rock across the hills. 

Traced westwards the dykes increase in abundance, 
till at last they reach the great basaltic plateaux Mac- 
cuUoch long ago sketched them in Skye, using through 
the Jurassic rocks and merging into the overlying sheets 
of basalt. Similar sections occur in the other islands 
and in the north of Ireland The lofty mural escarp- 
ments presented by the basalt plateaux once extended 
far beyond the limits to which they have now been 
reduced. The platform from which they have been le- 
moved shows m its abundant dykes the fissures up which 
the successive discharges of lava rose to the surface, 
where they ovcrilowccl in wide level sheets like those still 
BO fresh and little eroded in Western North America 

'That there were intervals between successive out- 
pourings of basalt is indicated by the occasional inter- 
stratification of seams of coal and shale bct^icen the 
different flows, These partings contain a fragmentary 
record of the vegetation which grew on the neighbouring 
hills and which may even have sometimes found a foot- 
hold on the crumbling surface of the basalt floor until 
overwhelmed by fresh floods of lava. Not a trace of 
marine organisms has anywhere been found among these 
interstratifications There is every reason to believe that 
the volcanic eruptions were all subadrial. Sheet after 
sheet was poured forth over the wide valley between the 
mountains of Donegal and the Outer Hebrides on the 
one tide and those of the north-east of Ireland and the 
wfest of Scotland on the other, until* the original surface 
bad been buried in some places 3000 feet beneath volcanic 
ejections. 

1 believe that the most Btupendous outpourings of lava 
^ geological history have been eflfected not by the 


familiar type of conical volcano, but by these less known 
fissure-eruptions Doth types arc of course only manifesta- 
tions in different degrees of the same volcanic energy. It 
is by no means certain that the “ massive" or fissure type 
belongs wholly to former geological periods. In particular 
one iS disposed to inquire whether the great Icelandic 
lava-floods of 1783 — the most voluminous on record- may 
not have been connected rather with the opening of widc- 
reaching fissures than with the emissions of a single 
volcanic cone The reality and importance of the 
grander phase of volcaniim marked by fissure-eruptions 
have been recognised by some of the able geologists 
who in recent years have explored the Western States and 
Territories of ihe American Union Dut they have not 
yet received due acknowledgment on this side of the 
Atlantic, where the lesser type of cones and craters has 
been regarded as that by whicli all volcanic manifesta- 
lions must be judged. We are fortunate in possessing 
in the north-west of Europe so magnificent an example 
of fissurc-cruption-^j and one which has been so duasected 
by denudation that it^ whole sLructiiie can be interpreted. 
The grand examples on the Pacific slope of America 
have yet to be worked nut in detail, and will no doubt 
cast much fresh light on the subject, more espeaalJy upon 
those phenomena of which in Europe the traces have been 
icmoved by denudation Dut the other continents also 
arc not without their illustrations. 'Ihe basaltic plateaux 
of Abysbima .and the "Deccan traps” of India probably 
mark the site-* of some of the great fissure-eruptions 
which have piodurcd the la\a-ficlds of the Old World. 
In their recent admiiabJc of the " Geology of 

India," Messrs Medlicott and liJanford describe the per- 
sistent horizontality of the vast basalt-sheets of the 
Dccc.in, the absence of any associ.itcd volcanic cones or 
the least trace of them in that icgion, and the abundance 
of dykes in the underlying plitfonii of older rockb 
where it emerges from benc.ith the volcanic plateaux. 
They confers ilie dnhculty of explaining ihc origin of such 
enormous oulpounngs of basalt byicfcrcnce to any modern 
volcanic phenomena Their descriptions of these Indian 
Cretaceous l.wa-floods might, however, be almost Literally 
applied to the Miocene plateAu'w of North- western Europe 
and to the Pliocene or recent examples of Western North 
America, ARCH GeiKIK 

THE ATOMIC THEORY 
The Atomic Iheoty. Dy Ad, Wurtz, Meinbrc do 

rinsliiur, &c. Translated by K. Clcminshaw, M.A 

(London C Kegan Paul and Co,, 18B0.) 

latest addition to the International Scientific 
E Senes is at once a scientific treatise and an artistic 
work. The translator has very f.iirJy maintained the 
clearness and crispness of the French style, whereby the 
book IS marked with a distinct individuality and self- 
complctenes'^. 

The sharpness of tliv impiession which this work pro 
duces on the mind is gained without making any great 
sacrifice of accuracy, although it must be confessed there 
is, in some chapters, a lack of detailed facts, which is 
against the value of the work as a reference book for the 
advanced student ; and in others there is too free a use 
of fancy, which faculty is not synonymous with that 
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Other without which no great scientific work can be 
produced, viz., imagination. 

The work is divided into two books, the first, and i 
most valuable, treating of 'i Atoms/’ the second of 

Atomicity." The historical introduction is very full, 
and remarkable for the clear exposition of the work of 
Richter, which was of so much importance in' the subse- 
quent development of the doctrine of atoms. The error, 
which 13 still fallen into in some books, of attributing the 
''law of proportionality " to Wenzel is pointed out and 
corrected. 

Full justice is not done to the work of Avogadro, on 
which, confirmed as it has been by physical evidence, 
rests the structure of modem chemistry. The distinction 
between "integral molecules" and "elementary mole- 
cules'* was clearly stated by Avogadro in i8ii, three 
years before the date of the publication of Ampi^re*s 
letter to the Comte Berthollet, Ampbe’s attempt to 
extend the hypothesis to facts concerning crystalline 
bodies cannot be regarded as an improvement on the 
simpler conception of Avogadro. 

But throughout this work there is a manifest resolve to 
abate no jot nor tittle of that assertion, which, made with 
the plenary knowledge of a chemical Philistine, sounded | 
the keynote of M. Wurth’s well-known " History of the 
Atomic Theory." 

The statement on p 42 of the reasons for adopting Hg 
as the standard of molecular weights is neither clear nor 
satisfactory The student might readily suppose that 
this standard is adopted simply for the sake of conveni- 
ence j he might also be led to legard the statement 
of Avogadro’s law, on this page, as a deduction from some 
vaguely-expressed relations between the number of atoms 
in elementary molecules and the volumes occupied by 
these atoms 

Few text-books make clear the fundamental deficiency 
of the Daltonian theory, viz , the absence of any trust- 
worthy means for determining the weights of the "atoms" 
(or as we now say, molecules) of compound bodies 
Dalton, and Berzelius aftei him, laid down rules for deter- 
mining these weights, but the rules of both chemists were 
wholly empincal. "The atomic weight of an element is 
the smallest amount of that element which combines with 
unit-weight of hydrogen to fonn an atom of a compound,” 
but so long as the " atom ” of the compound was undefined, 
the atomic weight of the element could not be determined. 

Avogadro furnished chemists with a means of deter- 
mining the molecular weights of all gasifiable bodies , and 
in modern chemistry dctcnninationb of molecular weights 
of many compounds of a given element, and analyses of 
these compounds, must precede the determination of the 
atomic weight of the element itself 

The atomic weight of an element is the smallest amount 
of that element— referred to hydrogen as unity^contained 
in the molecule, that is in two gaseous volumes of any 
compound thereof For lack of a clear differentiation 
between atom and molecule, and for lack of a definite 
statement of how atomic weights arc determined, the full 
and valuable table, extending from p. 104 to 109, loses 
much of Its meaning This table, by the way, very closely 
resembles a table which occurs in Lot bar Meyer's " Die 
modernen Thconeen" ; the alterations made by M. Wurtz 
certainly do not add to the value of the tabic. 


Dalton's objections to the generalisation of Gay Lusyac, 
that " equal volumes of gases contain equal numbers of 
atoms," was, as we now know, perfectly j'ustifiable, but 
onp, 35 Dalton is said to have repudiated "the solid sup- 
port which the great French chemist gave to his ideas." 

Gay Lus sac's generalisations could not be true, said 
Dalton, because of such a reaction as that between 
mtrogen and oxygen, wherein equal volumes of each 
combine, and the product, nitric oxide, measures twice 
the volume of cither ; that is, there are, according to Gay 
Lussac, twice as many atoms of nitric oxide as of oxygen 
or nitrogen, but as elementary atoms are chemically 
indivisible, this is impossible. Berzelius obviated, or 
rather shirked, the difficulty by applying Gay Lussac* s 
generalisations to elementary gases only, but a full 
reconciliation between the views of Dalton and those of 
Gay Lussac was only possible when Avogadro* s fruitful 
idea of the existence of molecules as distinct from atoms 
was fully recognised m chemical science. 

In describing the physical methods for checking atomic 
weight determinations, the law of Dulong and Petit is 
stated in too absolute a manner, if the data conceming 
the specific heats of the elements arc carefully considered, 
It IS evident that in many cases the value varies very 
much with temperature, that in others no direct determi- 
nation of specific heat has yet been made, and that the 
law cannot be regarded as a final statement of the con- 
nection between the specific heats and atomic weights of 
the elements 

The state of our knowledge with regard to the struc- 
ture of molecules, indeed, renders a full understanding of 
specific heat at present impossible. The dynamical theory 
of gases has not yet been fully worked out in this 
direction. 

Although the " law of Avogadro " is a deduction from 
the dynamical theory of gases, and as such is txivested 
with an authority which no mere collection of e^irlcal 
facts can bestow upon ii, yet nowhere in M. iVurtz's 
book 15 this insisted upon. 

The compromise between an atomic and an equivalent 
system of notation, which was so long adopted by 
chemists, is well described and its evils fully laid bare. 

The objectors to Avogadro* 5 law are more numerous 
and more important in France than in this country or in 
Germany, hence M. Wurtz devotes considerable space to 
the subject of dissociation, which he discusses with much 
clearness and wealth of illustration. 

The demonstration on pp. 121-123 of the monatomic 
character of the mercury molecule is admirable. 

In the list of names of those who have pointed out 
relations between the atomic weights of elements and 
properties of their compounds, there is a serious omission, 
viz, the name of A. R, Newlands. This subject oif 
relation between atomic weights and properties of com- 
pounds is discussed on pp. 154-176. A better idea of 
Mendelejeff's " periodic law" may be obtained from these 
pages than probably from any other English text-book, 
but surely it would have been well had the author iQore 
explicitly acknowledged his indebtedness to Lothar 
Meyer's work. The graphic represen tab on of the rela- 
tions between the atomic weights and physical properties 
of the elements— taken from Meyer's book— has not 
hitherto been in the hands of the English student 
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Tho second part of M. Wurti's book| dealing with 
Vatoncy, is not, in ourj opinion, of equal value with the 
first. 

After reading these chapters one finds it hard to find a 
reason for introducing into science the conception of 
valency, so variable and shifting is this property of atoms 
made to appear. 

On p. 239 it is stated that chlorine is monovalent in 
HCIO, pentavalent in HClOj, and heptavalent in HClOg- 

Scarcely a hint is given of the many objections to ex- 
tending considerations concerning valency, m any but a 
most tentative manner, to non-gasifiablc bodies. The 
theory of molecular as distinct from atomic compounds is 
dismissed ; all arc regarded as atomic, and the valencies 
of the atoms seem variable at pleasure. Where proof of 
the valency of atoms is not forthcoming, assertion is used 
in its place 

The author's treatment of affinity is not satisfactoiy 

Affinity 15 the force of Combination, chemical energy." 
"Atoms attract each other, and this atomic attraction is 
affinity." “Thus we know that while hydrogen is united 
to chlorine with extreme energy, oxygen combines with 
less force ’* Surely the translator is to blame for some of 
these sentences. 

The theory of valency deserved a more rigorous and 
exact treatment than M, Wurtz has given it. 

We leave the book, feeling that it is the production of 
a brilliant author, not the work of a deep thinker 

M. M P M. 


NEW ZEALAND MOLLUSCS 
Manual of the New Zealand Mollusca By Frederick 
Wollaston Hutton, F.G.S, Published by command. 
(Wellington, 1880) 

I N an interesting article which appeared in Nature, 
voL xxii. p. 461, entitled “The New Zealand Insti- 
tute," attention was called to the publications of the 
Institute and to the excellent work in science achieved by 
the author of the manual above mentioned, and by many 
other naturalists, as well by geologists, chemists, astrono- 
mer 1, archsologists, physicists, and philosophers. When 
the traditional New Zealander visits the ruins of the old 
country, it is to be feared that he will lament our igno- 
rance instead of expressing his admiration of our past 
eminence. 

Prof. Hutton seems to have contributed to the publi- 
cations of the Institute a number of valuable papers on 
“the various divisions of the fauna of New Zealand" 
We are not quite sure that our knowledge of any one 
department of the fauna would be so much advanced by 
a multifarious zoologist as by a specialist who has de- 
voted himself to the study of that department. The 
dlirfsidn of labour is not less desirable in natural history 
than in other equally extensive fields of work. The 
material is so vast that a Linn^, Buflbn, or Cuvier would 
be now rather an anachronism than a marvel. 

The present work is called " A Systematic and Dg^cHp- 
tive Catalogue of the Marine and Land Shells, and of 
the loft Mollusks and Polyzoa of New Zealand and the 
accent Islands." It belongs to the Colonial Museum 
and Ceological Survey Department, of which Dr. Hector, 
the well-known geologist, is the director. Its scope is 


most useful; and, as the preface by Dr. Hector very 
properly stales, “ an accurate knowledge of the affinities 
and distribution of the recent shells of New Zealand is 
a very necessary element in the geological survey of the 
country, as it must form the basis of our Tertiary geology, 
upon the correct deciphering of which many questions of 
the highest interest depend " And he adds, " Shells 
afford the most reliable data for palxontologists , but 
before the extinct shell-fauna can be utilised, the recent 
shells of the area must be thoroughly determined.” This 
IS quite true. Wc are dispobcd, however, to carry the 
process a step further. It is not enough to determine or 
make out the recent shells, but they must be critically 
compared with their fossil analogues. For want of such 
comparison the late Prof Nyst, M Vandenbroeck, and 
other Belgian paleontologists have unfortunately caused 
some confusion by a wrong idcntiliciition of recent or 
living species with Tertiary species. 

The “Manual” contains 237 page*:. There are no 
plates or illustrations. It appears to comprise all that is 
known of the subject, and to have been conscientiously 
and on the whole carefully written But, like all other 
books, it is not faultless In the Bibliography “ Linneus ” 
is the name given as the author of the 12th edition of the 
“ System! Naturx ” It ought to be “ Lmnd,” accoiding 
to the litic-pagc and dedication “Gastropoda" is 
now the usual, as well as correct, spelling of the class, 
not “ Gasteropoda ” The shell of the family Patelluice 
IS not a simple cone, but is spiral in the young The 
Bulltda arc not all eyeless The sub-order “ Liicinacca" 
13 described as having the gills, “one on each side ” , but 
m one of the families of this sub-order there are “ two 
gills on each side “ The family Raduhda'^ is stated to 
have the foot “ not byssifcrous ' ' ; Limahians with us foot 
spins a byssus and makes its curious nest. In the " Arti- 
ficial Key to the Marine Shells" the remarkable class 
Solenoconchia (or as Prof. Hutton in another place prefers 
to call It, “Scaphopoda ”) is omitted The shell in " Capu- 
hda"' 15 described as "not spiral" These and other 
less important errors can be corrected in a future edition. 
Wc regret, but are not surprised, to see the rcmaik that 
“not much dependence can be placed on the localities in 
Mr. Cuming's collection," which was purchased for the 
British Museum at a large price. This is the case with 
all dealers, and it sadly disturbs our ideas of geographical 
distiibution We are inclined to qiieslion even such 
species as Ostrea eduhs^ Myltlus ednhs and Lucuia 
(Lonpes) divaricata as indigenous to New Zealand. 
These arc included in a list of sixty-four species believed 
by the author to be the only New Zealand species of 
which there if evidence that they are found an) where 
else, although he admits that the identification has 
in most cases been made solely by descriptions and 
figures. The same remark applies to Cyprsa curopaa^ 
“ Pkilippia Intea'* — Solarium hybridum^ Littonna cwru~ 
lescens ■» uenf aides, and Crtpidula nnguiformis. But, per 
contra^ the Saxic<n»a nustralis of Lamarck is scarcely a 
variety of S rugosa, Linnd. The diagnosis of the soft parts, 
or “animal," of Viirina and Sncctnca^ viz, too large to 
enter the shell," does not suit the European species of 
those genera. In the family Assumnuda the eyes are 
placed not "on the middle of the tentacles," but on their 
tips. “ Odostomin laefea" is not the Linnean species of 
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Turho^ but another species bo named by Mr. Angas 
Nor Is the Nucula sulcata of A. Adam 9 the same as 
Bronn's much older species of that name. But a serious 
defect of the work consists 111 the description of the 
shells. We give one instance among many. Ltt/onna 
Hova stealandia is described as "somewhat globosely 
turbinated," with the whorls " spirally irregularly linearly 
grooved;" and the characters of the several species are 
not arranged systematically or in any kind of sequence. 
Dog^ Latin would be almost preferable to such English. 
Perhaps, however, the desciiptlon of species made by 
the late Mr Reeve may have been copied from his 
" Conchologia Icomca ” Prof. Huttoji says that there 
are " between 300 and 400 species” of the New Zealand 
mollusca and polyzoa This is considerably less than half 
the number of those species which have been recorded as 
inhabiting the British seas. J. Guvx JiLFFREVh 


OUR BOOK SHELF 

The Zoologtial Rcccrd for 1878^ being vol xv of the 

Record of Zoological Literature, edited by E. C. Rye. 

(London • John Van Voorst, 1880 ) 

This publication seems to pursue the even tenor of its 
very useful way. The editor has to acknowledge gr.ints 
of 25of towards the expenses of the work from the British 
Association for the Advancement of .Science, the Royal 
Society, and the Zoological Society of London. The 
"Record of the Arachnida for 187.'^" has been unavoid- 
ably postponed until vol xvi , and Mr. Kiiby has for the 
future undertaken all of the groups of the Insccta with the 
exception of the Colcoptcra, which the editor will still ic- 
view. Entomologists will perceive with rcgiei that they Ihus 
lose the services of Mr McLachlan, wlio has reported on 
the Neiiroptera and Oillioptcra sinrc 1869 A special 
committee has been appointed to endeavour to expedite 
the publication of the annual volume, and air.ingements 
have been made, both ns icgards the contributors and 
printers, which it is hoped will have the eventual effect of 
bringing out the record of one year's woik duiing the 
succeeding year This would be an imincnbe boon, and 
though It IS obvious that it cannot be effected at the first 
attempt, still the editor confidently expects that the 
Record of 1879 will be publi-»hcJ in the beginning of 
1881, and let us hope that ere the end ol that year we 
may also have the Recoid uf tliat one now coming to a 
close. 


LETTERS TO THE LDJIOR 

[The Editor does not hold himsdj rtsponsihU optmons exp* esstd 

by his correspond! fits. Neithu ran ht umdet take to t eint «, or 
to correspond with the wn/ers o/, re/ri^ed nuimtstripes No 
notice ij taken of anonymous commumeatiors J 
Editor urgently rci^tests correspondents to ktep their letters as 
short as possible Ihe pi tssureon kis spare u so ^cat that it 
V impossible oihejTtiise to ensme the uppeiu aner ctjiu cJ com- 
munuatwns containing interesting and novel /tfc/j.] 

The Recent Gas Explosion 

On my return aftei the vacation the expeumenta on the 
explosion of gases in tube;* were cuiituiued. 

A mbo was constructed by winding narrow slripi of piper 
helically round a glass tulie about 8 min. 111 diameter , two-ihiids 
of the width of the paper being glued, it was so wound as to 
make a tube of three thicknesses of paper, 'Ihe inierior of the 
lube WEU afterwards varnished wiih shellac At the eiidi hhort 
pieces of glass tube about 5 mm. m diameter were fixed, one 
being provided with ulntinum wiics 111 order to liiHame the 
gaS J the total length or the tube waa 4360 miii. 

The tube was filled uith a luixtiire of oxygen and hydrogen, 
the end of the glcsa tube with (he wires wU'i plugged with wet 
cotton wool, the oiher lube bsiiig ilo^d with in india rubber 


cap ; a spark was then passed, At a distance of 650 mm. from 
the open end, at which the ignition took place, the out« cover- 
ing of the Lube was split ; at a distance ot 1,900 mm. front the 
same point vas a hole, at 3030-3040 another hole, and at 
3085-3100 a third hole The india-rubber cap was blown off 
the end of the tube. At the third hole the interior coating of 
the tube was tom and blown buck towards the opening, showii^ 
that the oTjhce had allowed the c'tcape of gas trom both direc- 
tlon\ Measuring the distances between the holes and the Cuds 
of the tube, we have the following iiuinbers ;^From end to 
first split, 650 mm, ; from split to first hole, 1250; from first 
hnle to mean of second and third, 1200; from this point to 
end of tube, 1260 

There seemed to be some doubt as to the uniformity of this 
tubs, to another was made by rolling a strip of paper helically 
along a glnst tube m such a manner that the edges did not over- 
lap. A glued strip was wound over this so as to coyer thi 
j^int ; and a third to cover the joint of the second, the edges not 
ovcrUpping and yet touching one another Ihroughont. The 
process was very tedious, and as the result showed, not successful. 
'Ihis tube was 7 5 mm, in diameter, and the glass ends 4*5, the 
total length being 8390 mm, The end of the tube farthest from 
the wires was firmly closed, after introducing the explosive 
ndixture When the gas was exploded in the tube 14 holes Were 
made, in some places the tube giving way at joints, but without 
any J^cat tear of the paper Suiting from the end of the tube 
the hr&t hole was at 620 mm., the other holes being distant from 
one .'mother 650, 530, loo, 475, 375, 320, 580, 455, 370, 885, 
2115, 365, 85, and the other end 465 from the IssL hole 

A third lube wa^ now Conbtructed, but on a different prmciple 
A &heet of gln>id paper wa*i w ound round a brass tube and at 
once removed , in this way a tube about 275 mm long and 135 
wide, and consisting of about 5 layers of paper was obtained. 
Thirty-two of these w ere juined end to end by glueing narrow 
strips of paper round the joints The lube was vaiiii&hed inside 
and out, and when completed was 9000 mm. long, The experi- 
ment was made after dark, and it was not found out unbl after- 
wards that a small quantity of water had entered the tube from 
the gas holder while mlrodncmg the gas In this case Ihe 
explosion made 10 holes, but the joints obviously considerably 
strengthened the lube in their neighbourhood The distances 
lietw een the holes were not more regular than in the previous case. 
V'rum the end to first hole 757 mm ; the other holes being distant 
660, 1595, 146, 4B4, 2^0, 295, 3 o 3, 1325, 585. to end 2615 
The end was not opened by the exjdosion. 

Although these cxj^erimentt have not exhibited the regularity 
1 antiLipated, they ••how that a tube burst by an explosive 
mixtnie must not be expected to open along Us whole length. 

Cooper's lIiLl, Oclobei 25 Hb.auUR.T McLeoU 


Geological ClimatcB 

I WAS notsiirpriiicd at reading Mr. Ihincan’s letter in supposed 
reply to my commumcation to Na rup E, vol. xxu p 532, as it fully 
proves my case a>xainst ihe i>lipjhud logic of geologists in general 
lie wriks Where I nnw wiite, on the Bagsliot sands and 
gravels of Cooper's Ilill, facing the cold north with a touch of 
the east, there ii a pitch of ba'iiboo canei in full leaf. They 
were in full leaf at iliM hue last year '"Ihe plant survived out 
of doors the extreme riost and fugs of last winter and other 
evideiicci of a icmperale cLiinate, and it has been m beautiful 
leaf all ihid faummer. 

"Now everybody knows that 111 torrid India the bamboo 
grow-i . ” 

Mr Duncan might as well have told your readers that where 
he now writes, " facing the W'arm south vi ith a touch of the 
west," he beheld before bis as^o’iishcd eyes a tuft of grasses. 

He liab n:rt named the species the '* patch of bamboo canes" 
which delighted hU eyes, and which "everybody " knows come 
from *' torrid India " 

If Mr. Duncan doeh not know, at least "everyb<^y” does, 
ibat vpecies of the bamboo canes fiounsh in every latitude from 
Northern China to Southern Chili, including "torrid Indii," 
w'here in hotne places you may liave a half-inch thick of ich, In 
consequence of the starlight radiation of a clear Bummer's nigfit. 

1 have before me a list of twenty-four species of bamboo 
canes cultivated in most of the gardens of Europe, but they arc 
all, with the exception of a species from the Hlmalayai (not 
" tornd India”), imported from the severe climates of Northern 
Japan and China, 
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At FotA, in thn Covo of Cork, at Bamboo Iiikiid, they have 
hvedi fruited, and leprodaced tbeuKlvea for nearly thirty yeari, 
and will probably coudnne to do ao in the future, although no 
Corcagiaii will be ailly enough to believe in consequence thereof 
(hat he u living In the climate of '* torrid India." 

In fact, I adduced the evidence of Araucana Cunmn^hamij 
« most dtiicait sdf^egisttring plant thermomgtfr, in testimony of 
die Eocene climate of Bournemouth; and I hnd myself con- 
fronted With Mr. Duncan’s clum<iy thermometer with uot a 
Jijtii point on its scale, lu the shape of an unspecified ** clump of 
hamhoo canes** Let Mr. Duncan name the spccica included m 
Jrii *' clump,” and 1 aholl discuss the question fully with him. 

The facts stated in my letter, although by no means uncommon, 
prove most convinangly to those who can appreciate them the 
untenable nature of LyelL's theory of the cause of change of 
geological climates, 

1 must state my argument again ■ — 

1. In Eocene times groves of Morcton Bay pine lived, nourished, 
and held their ground at lioumemouth against aT comers 

3. At the present time groves or forests of Moreton Bay pine 
live, Aanrish, and hold their ground at Moreton Bay against all 
comers. 

3. Therefore the dimate of Bouruemouth in Kocene times was 
fiimilar to that of Moreton Bay at the present time. 

Geologists often make use of syllogisms much less conciliative 
than the above, which is as good as any commonly Ubcd in 
biological reasoning, uich as it h. 

The present mean temperature of Bournemouth is 20^ F. 
below what it was In Eocene times, nbich is equivalent to a 
•difTerence of latitude in the northern hemb>phcrc behieen 31° N. 
and 51° N, 

5 11 Charles Lyell' feebly attempts to get rid of scientiAc 
conclusions as to temperature m two ways ' — 

1, By a denial of the specific identity of the foimcr and recent 
species compared, 

2. By the unproved hypothesii of comi^eting plants whose 
superior vigour and not climatal conditions, account for the 
absence of the species which formerly Aourisbed 

In the case of the Moreton Bay pine I bhall leave Mr, Gardner 
to defend the asserted identity of species, and I meet Sir 
Charles Lyell'a second supposition (ivliich is really romance 
writing, and not science) by the assertion that ihc Moreton Bay 
pine, even if protected by man, will penvU in any locality who<ie 
mean winter temperature falls below 57“ F. 

The present mean January temperature of Boiumemouth is 
37' '4 F-i a temperature which would clcstioy in a single night a 
whole forest of Moreton Bay pines. 

I was of course ucll aware that my argument from the former 
-existence of Moreton Bay pines at Bournemouth was only one of 
many Eimilar arguments that might be advanced fiom the former 
•existence of plants or corah in localities in which they do not 
bjw live. 

1 know nothing, except from books, of the water tempeialurc 
necessary for the several species ol corals, nor do I know 
whether any species of the tertiary corals found m England are 
sp^ficaliy identical with corals now living ehewliere. If Mr 
Duncan would give us precise information on this subject he 
would throw most valuable light on geological climates. 

The corals would give us more information upon the question 
than plants, because they would gauge for us the tcmperatuie of 
the water m England, that is to say, the temperature of the 
former Gulf slreamfl of the tertiary penod, from which we could 
calculate numerically the increase of solar radiation, necessary to 
produce such former Gulf Etreams , and possibly afterwards a 
measure of geological dme. 

1 have elsewhere" shown that the fossil tertiary plant beds of 
the Arctic regions show a falling off of Icmperalurc similar to 
that which ha^ been proved at Bournemouth, of which the fol- 
lowing u a summary 
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1 again usert that it is not possible to explain tlwn facts 


" ''Pnnciplei,'' vol 1 p j 73 (twelfth odilioii)L 
” " Lecluru of Physicu Gaugraphy,*' p 344. 


Without introducing causes differing in amount from those now 
acting on our planet Samu IIauouton 

Tanity College, Dublin, October 16 


The Yang-tse, the Yellow River, and the Pel-ho 

I READ with great interest the paper on the Yang-tse, 8 cc , m 
Nature, vol xxii p, 4B6. It seems to me that Mr Guppy 
has underestimated the quantity of water and sediment m thc^e 
rivers As to the Yang-tse, this arises from the year 1877 being 
one of the driest m Western and Central China generally, and 
thus the summer Hood must have been one of the lowest on 
record. Besides what we know of the character of the season, 
an indirect proof of this can be had by companng the rate of 
discharge in April and at Llic time of highest Hood, as given by 
Mr, Guppy, with wbat is said by Mr. Oxeuham, in hu paper on 
the inundations of the Yang-tse, ‘ According to the latter the 
rise of water in April is not very large, the river not yet inun- 
dating its banks and being thirty feet below the summer 
level, Thus in an average year the discharge in April would by 
far not equal half of that uf August, as found by Mr, Gu^>py, 
but more probably be even below one-liflh of that of flood lime 

On this account the data given by Mr, Guppy for the Yang-tse 
aie far below the average as to the discharge of water, and 
probably even more so as to the amount of sediment, as the 
proportion of sediuicnt increases during high floods. 1111877 
the loc^s country of North- Wei<t China was subject to the severest 
drought, so that the Ilaif river, uhich generally contributes so 
much to the sediment of the mam river, must have been very 
low in summer. 

As to the estimatiQii of the discharge of water in the Fei ho, it 
is cerlaiiily much below the actual quantity, for Mr. Guppy has 
taken only the months of December to March, i.e months of 
low wat^r. The uion^^oon character uf the rams, t e the great 
prevalence of summer over u inter rams, is far more marked in 
Northern China than in the middle part of that country, so that 
the flood dihcliarge of the rivers during and after the rams (1 e , 
from July to October) must be enormously tn excess over that of 
winter. If, as Mr Guopy says, the iVi-no nse$ only feet at 
Tien-tsin, Ihi!) must be due to the banks being very low, xo that 
the liver during flood-tmie inundates the plain to a very great 
extent. 

My conclusion is thib , — Mr, Guppy having undcrcbtimatcd 
the discharge of water of the Yang-tse and Fei-ho m tbe mean 
of the year, this mu^t have been even more the case as to the 
amount of sediment cmied. Thus the relatively bhort time at 
which he estimates that the surrounding seas will be filled by the 
sediment earned by the great Chitiea; rivers has to be greatly 
shortened, and if he thinks 36,000 yean enough for the work, 1 
should estimate that 28,000 years u ould be suflicient. 

A. WOKIKOF 

Scfapalcrnnjo 8, St I’ctersburg, October 15 


Greek Fret 

In Naturk, sol xxn. pp. 513-14, there i« a very interesting 
account of the development of ornament os illustrated by General 
Pitt lUvers’ Antlirupological Collection. 1 would venture to 
suggest that though 111 the majority of cascb the Greek fret paltem 
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Fi*: ■ —Galway at Labnah (Plnle 19X 

was independently evolved m dlfTerent countries from the 
double loop-coil,” yet a study of the plates m Mr Gather- 
wood’s beautiful work, "Views of Ancient Monuments In 
Central America” (1844), suggests to me the probability that 
the builders of those remaikable structures arrived at the "Greek 
pattern” through a degradation of the conventionalised human 
■ yoTint R, Ueog Soc„ 1B75. 
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/aoc. The accompeDylDg tradngi from Catherwood’s ^ork will 
fiuffi^otly eiplain my meaning. 

Fig. 1 , from the gateway at Labnahj pi. aix. ; Fig. 3 , from 
the gatevaj of the great Teocallu Uxmal, pi. xii. « Fig. 3 j from 



z 

Fia ■ —Gateway of ihe Great Teocallu Uxmal (Plate la). 


Laa Monju Chichcn Itza, pi. xxi., illustrate the developnnenk of 
the fret. Fig. 4. from Las Monjas Chichen Itzii pi. xxi , ihowa 
another modilicatioa of the human face. 

In hii ** Grammar of Ornament'* Owen Jones says (p 35) 
''Id Mr. Gather wood's ill ufatrations of the architecture of Yucatan 
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Fig, 3 —Lai Monjai Chichcn 1(za (Plate ai) 

we bare several varieties of the Greek fret : one especially is 
thoroughly Greek, liut they me, in general, fragmentary like 
the Chinese." The reason I would assign for this * 'fragmentary'' 
nature of the design is that it was just pa'^sing from the disjointed 
^MOTMftothe paitem stage, An examination of the plates 
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Will prove the profuse employment of tlie more or less grotesquely 
modified human face in m\iral decoration. 

The hypertrophy of one set of organs, with the atrophy of 
another, and modification of a third, are paralleled in the 
specialisations of all degraded forms. Alfred C. H addon 

Zoological Mureum, Cambridge 

Temperature of the Breath 

I AM unaUe to see what bearing *'I. J, M. P.'s" suggestion 
(hat 1 should try the efliect of dipping my thermometer, enve* 
loped ID a tightly rolled handkerchief, in water at 108” has on 
this subject. Every one of course knows that a thermometer m 
fanch circumstances would eventually acquire the temperature of 
the water In which it is immersed. 

The state of the matter is simply this . On the one hand 
wqrks on physiology agree in stating that the normal temperature 
of the breath is from 95" to 97”, and that of the interior of the 
body Irom g8"‘5 to 99°'$, These are what Mr. McNally would 
call "aaccrLalned phyiiolomcol tniths." On the other hand I 
find that by breathiog on the bulb of a tbennometer enveloped 


in about twenty foldo^more or less — of a lUk, cottoo, or woollen 
doth for five minutes, the thermometer indicates tempantum 
varying— owing to conditions not yet precisely ascertained— 
from lOa* to 108”, which, as every one knows, an temperatuns 
vastly greater than the accepted temperature of the breath or 
Interior of the body. 

There is no question of aqueezing up the reading of a delicate 
thermometer by the tightness of the enveloping material, for the 
thermometer used in these experiments Is an ordinary clinical 
thermometer, such as I use daily in practice, the bulb of which 
IS made of such stout riass that no amount of pressure short of 
breaking the bulb will move the mercuiy in Ae slightest degree. 

The following variation in the mode of experimenting prccladea 
the possibility of any pressure on the thermometer. 1 put the 
thermometer in a gloss tube about three-fourths of an inch bore^ 
open at both end% packed the item loosely with cotton wool, 
but left the bulb free at one end of the tnbe. 1 then enveloped 
the whole m a silk handkerchief and breathed through twelve 
folds of the material into the end of the tuM where the bulb of 
the thermometer was, untouched by cotton wool, gloss tnbe, or 
silk handkerchief. After five minutes the thermometer showed 
a temperature of 102°. In this cose, and I believe also in my 
former experiments, the enveloping material merely acted as a 
bad conductor, retaining the heat produced by the breath. 

As any one can easily repeat these experiments for himsdf, 1 
would suggest to your correspondents that they should do so- 
When Ihe facts have been established by reiterated expenmenta 
— my own observations have been corroborated by several of my 
friends — the explanation or significance of them wilLmo doubt 
be speedily arrived at. Provisionally I suggest that these 
observations show respiration to be a powerful agent for getting 
nd of the superfluous caloric of the body. 

How is tnis heat communicated to the breath? If it had 
anything to do with the conversion of the carbon of the blood 
into carbonic acid, the quantity of carbonic acid passed off by 
the breath would be greater when the temperature of the latter 
lb higher, less when it -is lower. Bat I elellier's experiments 
show that the amount of carbonic acid exhaled is greatly 
tncrtQstd by external eoifi, and diminished by heat j whereas mv 
extmments apparently show that the temperature of the breath 
IS timer in external eold, higher in heat. 

To solve the questions suggested by these experiments one 
would require the aid of a physiological laboratory, but os that 
IB not at my command, ana, moreover, as 1 could not devote 
the necessary lime to them, 1 must leave their solution to others. 

October 20 R E Dudgeon 


Soaring of Birda 


I BEG to send you some data on the above subject, as 1 live 
where the phenomenon is of daily occurrence Moxt of the 
large birds out here soar, 1 e. can circle round and round without 
flapping the wings, and also can thus from lOO or 200 feet to 
some 8,cx» by same mean* The pelican, the adjutant, and several 
large birds allied to it, the vulture and the cyruq, rise thus. 
Firstly they rise by flapping the wings vigorously, and when 
up some 100 or 300 feet, if there is a breete, begin to soar in 
large circular sweeps, rising 10 to 20 feet at each lap, the whole 
bird being otherwise quite molionleas, and the wings extended 
rigidly. 

We have two steady winds here, Irgm north east and west- 
south-wcit, and in one of these the birds nse to great heightSp 
and can be seen as small specks up in the blue, and watched 
with telescope, going round and round, motionleu otherwise. 


The following data ore trustworthy — The birds weigh from 20 
to 40 lbs, ; spread of Wings, 10 to 12 feet , stand 3 to 5 feet 
high, spe^ flying or soaring, about 15 to 35 miM per hour 
(eblimated). 

They rise by flapping the w ings. If there is no wind they 
I cannot { generally begin to soar at 100 to 200 

feet elevation when above the level of the fbreil. In soaring they 


j cannot j 8° curves of a 

tkat leans to heward. 


At each lap th^ can rise lo to ao feet, but lose position 
laterally of 20 to to feet to leeward. The soaring cuu go Oik 
without once flapping the wings, till the bud u almost out of 
Sight. 

If near, the feather-tips make a loud musical ** sing," and 
the presence often first known by it. If watched, they com^ 
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round agftin nearly to the ume place. Vtiih gun or rifle againi 
a ime-itcin, 1 have often been able to spot the intersection with 
my ahn beforehand, Lap by lap ; the dnfc is to leeward. 

I take it the explanation b, that m passing round rtfUA the 
wind, and by slightly falling, great impetus is gained, which is 
slowed down by turning to meet and rise on the wind a Atft 
(if near, this is seen). 1 nave seen the albatross and rails floating, 
but this case or these cases exemplify a major problem of rising 
aa well steadilv and witliout effort ; it is also a clearer problem, 
the solution ur which more or less solves the minor problems of 
mere flotation. 

The line of flight is thus - — 



Sapikati, Sibsagor, Asam S. L. Peal 


Regelation 

It ij stated in Nature, vol xxn. p. 589, that Faraday gave 
the name of Regdation to the phenomenon of two pieces of ice 
freezing together. Surely this is an error 7 It was in 1856 when 
Sir Joseph D. (then Dr.) Hooker, Professors Tyndall and Huxley, 
and the present writer were in Switzerland together. Prof 
Tyndall asked ui to suggest a suitable term for the process , and 
it was Sir Joseph Hooker who said he could think of none 
belter than Regdaiion Prof Tyndall instantly accepted it as 
exactly conveying the meaning he required, 

Agassiz, however, in writing upon the difHculiies of ascertain- 
ing the temperatures of glaciers by introducing thermometers 
into borings, alludes amongst others to ** La diJficulliS d'extraire 
Ics frogmens detaches qui se regelaunt constamment lltudes 
s^ur lea Glacien,” p. 203]. This shows that a similar expression 
bad occurred to him as Bailable for this phenomenon, as early as 
1S40, m which year his *'£tudes ” were published 

George Henslow 


JOHANNES RUDOLF VON WAGNER 

have already briefly alluded to the loss sufTered by 
chemistry in the sudden death from heart-disease 
of Prof von Wagner, which occurred at Wurzburg, 
October 4 J obannes Rudolf Wagner was born F ebruary 
13, 1822, at Leipzig As a student in the university of 
his native city he made choice of chemistry as a profesr 
Hon, and supplemented the then somewhat limited advan- 
tages of the Leipzig laboratory by a course of study at 
Paris, whither students from numerous countries were 
attracted by the brilliant lectures and investigations of 
Dumas. His residence there was followed by a lengthy 
journey to the various centres of scientific interest in 
France, Belgium, Holland, and Germany, after which he 
returned m 1846 to Lei[)zig to accept a position as assistant 
m the chemical laboratory of the university. In 1851 he 
was appointed Extraordinary Professor of Technical Che- 
inistrv at the Numberg Po 1 > technic. In 1856 he accepted 
a call to the Chair of Technology at the University of 
Wurzburg, a position which he occupied until the time of 
his death. During this same time he also filled two 
important offices, that of Director of the Technological 
Conservatoiy at Wurzburg, and (until 1868) that of Royal 
Examiner of the establishments for Technical Instruction 
in Bavaria. His peculiar abilities and wide range of 
experience led to his being frequently sent abroad by the 
Bavarian Government on scientific missions, notably in 
1858 to England and Holland, and in 1861 to Paris. 
The same reasons led to his being called up 5 n to 
play an important r6U in the International Exhibitions 
of the past twenty years. He was^uccessivelv appomted 
on the juries for chemical products at the Exhibit jpns of 
London (1862), Fans (1867), and Amsterdam (1869), At 
Vienna (1873) he was the Chie€ Commissioner of ^varia. 


and at Philadelphia (1876) he was a leading member of 
the German Commission The marked services which 
he rendered in connection with the Vienna Exhibition 
were recognised by his sovereign, who raised him to the 
nobility, and decorated him with the Order of the Crown. 
Prof von Wagner was the recipient likewise of numerous 
decorations from most of the European countries 

The career of Wagner has been one of unusual and 
varied activity. Apart from the multifarious duties of an 
executive character which we have briefly enumerated, 
he found time to render to pure chemistry, and especially 
to applied chemistry, services of incalculable value. 
Like PoggendoriT in physics and Kopp in pure che- 
mistry, his inclination led him towards the literary side 
of his favounte studies, and it is on his accomplishments 
as an author that his fame chicily rests. Still, as an 
investigator Wagner possessed remarkable and many- 
sided aptitudes, and his name is associated with nume- 
rous researches, the majority of which aim at the practical 
application of scientific facts, or seek to ascertain the 
chemical nature of important industrial products One 
of his first investigations (1S47) was on yeast, and in- 
cluded a thorough study of its nature and growth, and 
especially of the influence exercised by the presence of 
foreign bodies on the phenomena of fermentation In 

1849 he commenced a research on the oil of me, which 
was carried on at various intervals, and to which we 
owe much of our knowledge of the constituents of this 
important essence. In 1850 he assigned to the alkaloid 
conine the structure of a dibutyryl-aminCi a formula 
verified long after by Schiff's synthesis (1871) of 
paracomne, and by Michael and Gundclach's brilliant 
synthesis a few months since, of methyl canine. Among 
other noteworthy theoretical results, mention may be 
made of his extensive monograph on polymeric isomor- 
phism (185 1 )j and his experiments in the same year 
establishing the nature of mercur-ammonuim compounds 
as substituted ammonias— mercury replacing hydrogen — 
by a distillation of the well-known white precipitate*' 
with amyl- mercaptan, which yielded sulphide of mercury 
and hydrochloride of amylamine. Shortly after he 
showed that the compounds imperatorin and peuce- 
doninc obtained from the roots of sulphur-wort and 
allied plants were identical, and established their chemi- 
cal nature as angelate of the hydrate of peucedyle. One 
of Wagner’s most important researches, commenced in 

1850 and taken up several times since, had for an object 
the colouring-matters of fustic. In its course he dis- 
covered monn-tannic acid, which 111 company with morin 
gives to fustic wood its tinctorial properties. He studied 
carefully its reactions and its derivatives , and among the 
latter discovered pyrocateebin, the product of the de- 
structive distillation of the acid In 1853 he undertook 
a thorough examination of the oil of hops, separating 
the dificrent chemical components, and finding amongst 
them querciLnn and monn- tannic acid At this epoch 
he succeeded m obtaining the remarkable alloy formed 
by the union of four parts of potassium with 2J parts of 
sodium, which is liquid at ordinary temperatures, and 
resembles mercury in appearance. In 1867 he contri- 
buted an intercsLing research on the rapid increase of 
solubility of carbonates in water containing carbonic acid 
under various pressures. At the same time he broarhed 
a theory of the formation of deposits of a graphite, in 
which he attnbuted it to a decomposition of cyanides in 
nature analagous to that occurring in the manufacture of 
soda Among his more important analytical researches 
were the determinations (i860) of the quantities of oil 
present in the nuts and seeds of many forest trees. As 
an able deviser of analytical methods Wagner exhibited 
numerous proofs. Among these mention may be made 
of the use of the iodine reaction for analysing chlorides 
of lime (1859), the use of iodine likewise for the deter- 
mination of the alkaloids (1861), the volumetric deter- 
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muiAtion of lannic add by means of, sulphate of cincho- 
nlna (i^)t the test for wool in ailk fabrics by offing 
nltro-pniaiidc of sodium co show the presence of the 
Bolphur contained in wool (1867V the applicatjon of 
ammoniunl vanadate to detect the presence of tannin in 
red wines (1877), and other testa for detecting methyl- 
cosine in the presence of eoiincj nitrobenzene in the oil 
of bitter dmonds, paraffine in bees-wax, stcanc acid in 
paraffine, dec, Equally numerous were the improved 
methods of preparing chemical compounds and products 
introduced by him, including the preparation of pel ar- 
gon ate of ethyl, used extensively in perfumery, of nnely- 
ojvided copper, of rufigallic acid, of calcium iodide, of 
precipitated alumina, of chloride of mercury, of arsenate 
of s^um, of benzoic acid, &c, 

Among Wagner' 3 purely technical researches reference 
may be made to the appUcation of pyrocatechin for photo- 
graphic purposes (iSsSh determination of densities for 
technical use (18^9)9 the method for purifying water for 
tinctorial purposes (1863), the use of paraffine for preserv- 
ing sodium, and his important research (1877) on. the 
reactions of vanadium compounds with a large variety of 
organic commercial products, in the course of which he 
obtained several important tinctorial results. 

As an author Prof von Wagner has manifested a degree 
of talent and a fertility surpassed by but few of his scien- 
tific contemporanes. An easy, lucid style, an intimate 
familiarity with the entire range of subjects touched upon, 
a fulneu of detail united to a logical, systematic treat- 
ment of the matters in question, and a happy adaptation 
to the wants of even cLementary knowledge, have rendered 
hia works Universal favourites. Ihis is especially true of 
his Handbook of Chemical Technologv/' which has sur- 
vived a twelfth edition m Germany, and has been rendered 
accessible to French and English-speaking students by 
the masterly tranijlations of Gautier and Crookes, It is 
doubtful whether in any other branch of applied science a 
manual exists which is so widely disseminated and has 
met with such practically universal success. Among 
Wapier's other works are • “Die Chcmie” (1860 ; sixth 
edition 1873)9 ‘'Theorie iind Praxis der Gewerbe/’ 5 vols 
(1857-64)9 “ Die chemische Fabnkindubtric,” second edi- 
tion (18^), “ Regesten der Sodafabrikation (1S66), and 
“Studien auf der Panser Ausstellung” (1868).* The 
technical joumajs of the past thirty >ears contain nu- 
merous monographs from bis pen on individual branches 
of cbeuucal ibanufacture, full of valuable information and 
statisliSa obtnined by Wagner from piivatc sources, and 
replete with those fruitful suggestions natural to a mind 
familiar at once with the facts of science and with their 
widespread applications. Unquestionably Wagner's chief 
literary ac hie venrent is his celebrated “ Jahresberichtuber 
die Leibtungen der chemiscbcn Technologic." Started 
eight years after the appearance of Liebig and Kopp's 
wdl-known "Jahresbcncht" for chemistry in all its 
departments, this work of Wagner's has for a quarter of a 
century kept the industrial and scientific woild promptly, 
thoroughly, and accurately informed of the progress 
made in every branch of applied chemistry. In its ful- 
ness and exactness it is an admirable type of the annual 
review, now regarded as indispensable for every branch 
of human activity by the German mind, and the vast 
influence which it has exercised upon the development of 
chemical industries is impossible to measure. The 
''Jahresberkht'' for 1879, recently issued, forms a portly 
volume of 1,300 pages, with over one hundred woodcuts, 
and in its reviews evidences at every step a critical spirit 
able to cope with the scientific and practical questions 
constantly evoked. 

PerMnally Pjof. von Wagner was of a most attractive 
disposition, admired by his students not only for hia rare 
talents as a lecturer, but also for his amiable character, 
Hls loss is felt as severely in a widespread social circle 
as in the world of science T H. N. 
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M ISS BIRD'S work on Jnpaoi as we have said, is 
•cast m quite a different mould from that of Sir 
Edward Reed. With the exception of one or two 
chapters, she devotes her two volumes entirely lo a 
record of her own experiences, casting them as in her 
well-known books on the Sandwich Islands and the 
Rocky Mountains, into the form of a senes of letters^ 
These have evidentlv been written in the midst of the 
experiences which they record, and this gives them a 
reality and a freshness which they could not have other- 
wise had. Her “Unbeaten Tracks in Japan ’’ has all 
the best characteristics of her book on the Sandwich 
liilands. Indeed it seems to us that for the majority of 
readers it will have far more of novelty and quite as 
much interest as any of her previous works, while we 
doubt if any other book on Japan yet published gives so 
full and real an insight into the everyday life and the 
condition of the bulk of the people. Her work well 
deserves the title it bears. Many of the districts inte 
which she, amidst all sorts of difficulties, succeeded in 
penetrating were certainly never before visited by a 
European woman, if indeed by a European of either sex. 
Sir £- Reed speaks of the people along parts of his route 
rushing out to see the “Chinese" pass; but so strange 
and literally uncouth did Miss Bird's appearance seem in 
some districts that the people could only set her down aa 
an “Amo.'' She of course saw all the usual sights in the 
usual tracks, all that Sir Edward Reed saw ; and for ibia 
her intimacy with Sir Harry Parkes and his universally 
beloved lady procured her every facility. The result is 
not the almost unmixed admiration which we find in 
Sir Edwhrd Reed's volumes ; but then it should be re- 
membered that she was not the guest of the Japanese 
Goveltiment, but practically of the representative of 
the English Government, and although Miss Bird is a 
thoroughly independent observer, still her opinions may 
have taken somewhat of their colour from her special 
surroundings. She states fully both sides of the question 
of Japanese progress, and while giving full credit to the 
Government for the best intentions, and admitting that 
vast progress has been made in recent years, still she has 
many drawbacks lo point out And no wonder ; we fear 
that she, like some others who write on Jap^, look for 
too much, and expect to find a Europe in the East, instead 
of a country struggling out of the oonds that swaddled 
It till only fifteen jcars ago. Still her criticisms are- 
wholesome, and charitable, and good-natured, and we 
trust that they will come under the notice of those to 
whom, if taken in good part, they might be greatly bene- 
ficial. Miss Bird has much to say on the work of mis- 
Bionaries in Japan, but that is a subject into which we 
cannot enter here. She spent much of her time in the 
great centres among missionaries, and had ample oppor- 
tunities! of seeing the nature of the work they are doingr 
And her observations are of the greatest interest, and 
must be instructive to those who are hoping that the 
Japanese will ultimately put on the religious habiliments 
which have been shaped for centunes lo the people of the 
West One unfortunate result we may mention, and that 
is the deterioration of the manners of those who have 
been long under missionary influence. Surely this is not 
necessary. 

Of course the great interest of Miss Bird's book is con- 
nected with her solitary journey, quite unhampered by 
official guidance, north through the centre of the Main 
Island, and most of all her sojourn in Yezo among the 
strange remnant of people known as Ainos. Her jouiney 

■ " Japui Itn HigIotv, TroMtioDi, and RchsiDni, vilh tha Kamtlva off 
a Viut in 1871^*' Dy Sir Edimd J. R>Mtt R C B , F.R.S , M F. Two 
vols. With Map and Illuitratioiu. (Lmdoa. John Uumy, iIBd> 
"UDbeaim I'TDCki in Japan" By IiabellB 1 ^. Bird. Iwo voli. Wiifi 
Map nniHlluiir.il iois (Snaie Publisher ) Lontinued from vol xxii. p 614. 
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through the Muin Island gives us the other side of the 
picture to that seen in such well-known centres as Tokio, 
Yokohama, and Kioto— by far the finest city in JaMn, the 
home of art and cutture, according to Miss Bird. She gives 
very sad and sometimes very disgusting pictures of the 
condition of the people in some parts of the country 
through) which she passed with her amusing and clever 
guide Ito. In one aistnet the villages, she tells us, have 
reached the lowest abyss of filthiness ; still she found the 
peo^ here, as everywhere else, courteous, kindly, in- 
dustriouSj and free from gross crimes. Indeed, although 
naturally an object of intense interest 
wherever she went, and the centre of 
hundreds and sometimes thousands of 
era, she had rarely if ever to complain 
of discourtesy. Everywhere everybody \ , 

was courteous and obliging, and except 
in the of>en towns, rarely was an attempt 
■t extortion made. While part of the 
centre of the island is dreary enough, 
much of It IB of the rarest beauty, with its 
fine mountains, rich woods, and rapid 
deeply cutting rivers. At Niigata and 
other open ports she notes with satisfac- 
tion the rapid spread of European medical 
treatment under the care of the medical 
missionaries, some of whom are doing ex- 
cellent work. At Niigata, especially Dr, 

Palm's influence is wide-spread, and 
thousands of people have been weaned i 
from the Chinese system of treatment, to 
that offered by Dr. Palm and bis numerous 
niUive assistants, most of them men of the , 
best type, who have established among , 
themselves a society similar to some of 
the medical societies which meet in London 
and elsewhere. At Nngata Miss Bird 
made the acquaintance of an interesting 
bookseller ^'This bookseller, who was 
remarkabljr communicative, and secnib 
very intelligent, tells me that there is not 
the same demand now as formerly for 
native works on the history, gcograph), 
and botany of Japan. He showed me a 
folio work on botany in four thick volumes, 
which gives root, stalk, leaf, flower, and 
seed of every plant delineated (and there 
are 4 to), drawn with the most painstaking 
botanical accuracy, and admirable fidelity 
to colour. This is a book of very great 
value and interest. He has tran^ations 
of sotne of the works of Huxley, Darwin, 
and IHerbert Spencer, which, he says, are 
bought by the young men attending the 
higher senooL The 'Origin of Species' 
has the largest sole. This man asked me 
many questions about the publishing and 
bookselling trade in England, and Ito 
acquitted himself admirably as an inter- 
preter. He had not a single book on any 
subject connected with religion.” 

In a letter from Kaminoyama, to the north-east of 
Niigata, she gives a graphic picture of the incongruities 
to be met with in the present transition state of the 
country:— *Wc rode for four hours through these 
beautiful villages on a road four feet wide, and then, to 
my surmse, after ferrying a river, emerged at Tsukuno 
upon whai appears on the map m a secondary road, but 
which 15 in reality a main road twenty^five feet wide, well 


IS a capital carnage- road, but without carriages. In such 
civilia^ circumstances it was curious to see two or four 
brown-skinned men pulling the carts, and qmte often a 
man and his wife — the man unclothed, and ihe woman 
unclothed tp her waist— doing the same. AUo it struck 
me as incongruous to see telegraph wires above, and 
below, men whose only clothing consisted of a sun-hat 
and fan, while children with books and slates were 
returning from school, conning their lessons.” 

As far north as Kubota, quite 200 miles north of 
Nngata, Miss Bird found a normal school established, ivitb 
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pasBcqgers, kun^maj, pack-horses, and waggons eifher 
with solid wheels, or wheels 'with spokes but no tires. It 


twenty-five teachers and 700 pupils betiveen the ages of si^ 
and twenty ^They teach reading, writing, aiithmetic, 
geography, history, political economy after John Stuart 
Mill, chemistry, botany, a course of natural science, 
geometry, and mensuration,” Indeed she found evidence 
everywhere of the schoolmaster being abroad all over the 
country, and of the purpose of the Government to make 
education, after the models of Europe and America, uni- 
versal ana compulsory ; and among the educated classes, 
the familiarity with the works of the most advanced 
English scientific writers —Huxley, Darwin, and Spencer 
especially — struck her greatly. 

To Che ethnologist Miss Iiird'a notes on the Ainos, the 


i's notes on the Ainos, the 
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aborigines of the Island of Yezo, and possibly of aJl 
Japan, will prove of special interest. TVe already know 
much about the physioue and the habits of these strange 
people ; but Miss Binrs notes of what she saw and heard 
curing the weeks she lived in their houses, saw their daily 
life, heard what they had to say of themselves, their his- 
tory, and their superstitions, are a real addition to our 
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existing knowledge of them. As usual all sorts of things 
were said by people m Hakodatd to prevent her from 
Crusting herself alone among these uncivilised people, but 
Miss Bird took her own m'omanly way, and was rewarded 
These Ainos she found of fierce outer aspect, with their 
lon^ shaggy hair and beards, broad faces, and rough 
bodies, but in speech and manner geniler than the 
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gentlest Hawaiian. Their soft and feminine speech < 
constantly struck her, and in genuine politeness they are 
not lurpaased bv the Japanese. Here is a picture of 
Aino domestic lira : — 

I am in the lonely Aino land, and I think that the 
most interesting of my travelling exwiencei has been 
the Ikdng for three days and two ni^ts in an Aino hut. 


and seeing and sharing the daily life of complete savages' 
who go on with their ordinary occupations just as if I 
were not among them, 1 found yesterday a most 
fatiguing and ovci-exciting day, as everything was new 
and interesting, even the extracting from men who have 
few if any ideas in common with me, all I could extract 
concerning their religions and customs, and that through 
an interpreter. I got up at six this morning to 
write out my notes, and have been wnting for five 
hours, and there is shortly the prospect ot another 
savage siance. The distractions, as you imagine, 
are many. At this moment a sava^ is taking a 
cup of sak^ by the Are in the centre of the Aoor. 
He salutes me by extending his hands and waving 
them towards his face, and then dips a rod m the 
snkif, and makes six libations to the god — an 
upright piece of wood with a fringe of shavings 
planted in the Aoor of the room. Then he waves 
the cup several times towards himself, makes other 
libations to the Are, and diinks. Ten other men 
and women are sitting along each side of the Are' 
hole, the chief's wife is cooking, the men are 
apathetically contemplating the preparation of their 
food , and the other women, who are never idle, 
are splitting the bark of which they make their 
clothes. 1 occupy the guest seat^a raised plat- 
form at one end of the Are, with the skin of a black 
bear thrown over it" 

These Amos drink enormous quantities of 
the national liquor of Japan ; they can drink three 
times as much as a Japanese without being affected by 
it, and the drinking of it is with them the chief act of 
worship to the rude gods, if gods they be, which are 
stuck up in various parts of their huts. Here is another 
pictme — 

“About nine the stew was ready, and the women ladled 
it into lacquer bowls with wooden spoons. The men were 
served Arst, but all ate together. Afterwards 
saki^y their curse, was poured into lacquer bowls, 
and across each bowl a Anely-carved 
was laid. These sticks are very highly prized. 
The bowls were waved several time with an 
inward motion, then each man took his stick 
and, dipping it into the sak^^ made six libations 
, . 'L to the Arc, and several to the 'god,' a wooden 
'|r(|l|i|l post, with a quantity of spiral white shavings 
M falling from near the top.*' 

I The intense fondness of the Ainos for their 
r+Jtk ’ a marked feature in their character, 

and the instantaneous and implicit obedience ot 
4 Im the latter to their parents is as great as with 

III j' 1 the Japanese themselves. Their hospitality is 
*|]i!l genume, universal, and almost profuse. “In 
• i every house the same honour was paid to a 
^ guest. This seems a savage virtue which is not 
strong enough to survive much contact with 
civilisation, Before 1 entered one lodge the 
woman brought several of the Aner mats, and 
- ^ arranged them as a pathway for me to walk to 
the Are upon. They will not accept anything 
>> for lodging or for anything that they give, so I 
was anxious to help them by buying some of 
their handiwork, but found even this a difficult 
matter. They were very anxious to give, but 
when 1 desired to buy they said they did not 
wish to part with their thinp. 1 wanted what 
they had in actual use, such as a tobacco-box 
and pipe-sheath, and knives with carved handles and 
scabbards, and for three of these 1 offered zj dollars. 
They said they did not care to sell them, but in the 
evening they came saying they were not worth more than 
I dollar 10 cents, and they would sell them for that ; 
and I could not get them to take more. They said It 
was 'not their custom.'*' 
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AU that Miss Bird tells lu of her visit to the Amos is 
well worth quoting ; but we have space for only one more 
quotation, and that with reference to their physiaue — 

" After the yellow skins, the stiff horse hair, the feeble 
eyelids, the elongated eyes, the sloping eyebrows, the flat 
noses, the sunken chests, the Mongolian features, the 
puny phvsique, the shaky walk of the men, the restricted 
totter or the women, ana the general impression of de- 
generacy conveyed by the appearance of the Japanese, the 
Amos make a very singular impression. All but two or 
three that I have seen are the most fcrocious-looking of 
savages, with a physique vigorous enough for carrying 
out the most ferocious intentions, but as soon as they 
speak the countenance brightens into a smile as gentle as 
that of a woman, something which ran never be for- 
gotten. The men are about the middle height, broad- 
chested, broad-shouldered, ' thick-set,’ very strongly built, 
the arms and legs short, thick, and muscular, the hands 
and feet large. The bodies, and specially the limbs, of 
many are covered with short bristly hair. I have seen 
two boys whose backs are covered with fur as Rne and 
soft as that of a cat. The heads and faces are very 
striking. The foreheads are very high, broad, and pro- 
minent, and at hist sight give one the impression of an 
unusual capacity for inlellecLual development ; the cars 
are small and set low , the noses are straight, but short, 
and broad at the nostrils ; the mouths are wide, but well 
formed ; and the lips rarely show a tendency to fulness. 
The neck is short, the cranium rounded, the cheek-bones 
low, and the lower part of the face is small as compared 
with the upper, the peculiarity called a * jowl * being un- 
known. The eyebrows are full, and form a straight line 
nearly across the face The eyes are large, tolerably 
deeply set, and very beautiful, the colour a rich liquid 
brown, the expression singubrly soft, and the eyela^es 
long, silky, and abundant. The skin has the Italian 
olive tint but in most cases is thin, and light enough 
to show the changes of colour in the cheek. The teeth 
are small, regular, and very white, the incisors and 
'eye teeth* are not disproportionately large, as is usually 
the case among the Japanese; there is no tendency 
towards prognathism ; and the fold of integument which 
conceals the upper eyelids of the Japanese is never to be 
met with The features, expression, and aspect are 
Eurraean rather than Asiatic. 

''The 'ferocious savagery' of the appearance of the 
men is produced by a profusion of thick soft black hair, 
divided in the middle, and falling in heavy masses nearly 
to the shoulders. Out of doors it is kept from falling 
over the face by a fillet round the brow The beards are 
equally profuse, q^uite magnificent, and generally wavy, 
and in tne case of the old men they give a truly patri- 
archal and venerable aspect, in spite of the yellow tinge 

f iroduced by smoke and want of cleanliness. The savage 
00k produced by the masses of hair and beard, and the 
thick eyebrows, is mitigated by the softness in the dreamy 
brown eyes, and is altogether obliterated by the exceeding 
sweetness of the smile, which belongs in greater or less 
degree to all the rougher sex 
" I have measured the height of thirty of the adult men 
of this village, and it ranges from 5 feet 4 inches to 5 feet 
inches. The circumference of the heads averages 22*1 
inches, and the arc, from ear to ear, 13 inches. According 
to Mr. Davies the average weight of the Amo aduU 
maKuline brain, ascertained by measurement of Amo 
skulls, is 45 ‘90 ounces avoirdupois, a brain weight said to 
exceed that of all the races, Hindoo and Mussulman, 00 
the Indian plains, and that of the aboriginal races of 
India and Ceylon, and is only paralleled by that of the 
races of the Himalayas, the Siamese, and the Chinese 
Burmese. Mr. Davies says, further, that it exceeds the 
mean brain weight of Asiatic races in general. Yet with 
all this the Ainos are a stupid people I ” 

The coast Ainos, Miss Bqd tells U9| she found had 
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more hair on their bodies than those in the interior, and 
in some other respects differed in appearance, a difference 
probably to be accounted for by tlicir mode of life and 
their surroundings. The Amo garments are often exceed- 
ingly handsome, being decorated with "geometrical" 
attems m which the Greek fret takes part, in coarse 
lue cotton, braided most dexterously with scarlet and 
white thread. The modesty of the women is very remark- 
able, sometimes almost excessive even to European 
notions , nor do they seem Co be the unmitigated drudges 
that most savage women are. The great hero of the 
Ainos 15 Yoshitsund, who is also the most popular hero 
of Japanese history ; the Ainos worship him, and Miss 
Bird was permitted to visit his shrine on a hill near 
Biraton, the Amo village at which she spent most of her 
time. He lived m the twelfth century, and was the 
brother of the Sh6gun of the time, whose jealousy, accord- 
ing to some, compelled him Co take refuge in Yezo. 
"None believe this more firmly than the Amos them- 
selves, who assert that he taught their fathers the arts of 
civilisation, with letters and numbers, and gave them 
righteous laws, and he is worshipped by many of them 
under a name which signifies Master of the Law I have 
been told by old men in Biraton, Usu, and Lebung^, that 
a later Japanese conqueror earned away the books in 
which the arts were written, and that since bis time the 
arts themselves have been lost, and the Ainos have fallen 
into their present condition ! On asking why the Ainos 
do not make vessels of iron and clay as well as knives 
and spears, the invariable answer is, 'The Japanese took 
away the books.' " This, combined with some other 
things which Miss Bird icUs us of these Amos, makes it 
seem quite possible that they are now a degenerate 
remnant of a people who formerly were comparatively 
cultured, and who may possibly have had "books” which 
the Japanese, their conquerors and masters, " took 
away.” These strange people are certainly worthy of 
further study. The illustrations we are able to give, by 
the kindness of Mr. Murray, will give the reader some 
idea of their appearance and habits, Wc strongly recom- 
mend the reader to go to Miss Bird's volumes for further 
information of what she saw and beard while sojourning 
among them. 

Again we commend these two works to all who desire 
to get, in comparatively short space, a very complete view 
of the past history and present condition of Japan. 


BELL'S PHOTOPHONE 

the courtesy of Prof Graham Bell we are at length 
able to do somewhat ampler justice to his latest 
discovery than has hitherto been possible. He has 
supplied us with certain details not hitherto pubhshed, 
and has also furnished us with drawings of his apparatus 
and experiments. Prof Bell is at present in Pans, and, 
as was mentioned in our columns last week, has there 
repeated some of his experiments. 

Our readers are already aware that the object of the 
photophone is the transmission of sounds both musical 
and vocal to a distance by the agency of a beam of light 
of varying intensity ; and that the first successful attempts 
made by Prof. Bell and his co-labourer, Mr. Sumner 
Tainter, were based upon the known property of ihd 
element selenium, the electric resistance of which varia 
with the degree of illumination to which it is exposed 
Hence, given a trai^mitting instrument such as a flexible 
mirror which the vibrations of a sound could throw into 
vibration a beam of light, a receiver consisting of sensitive 
selenium forming part of an electric circuit with a battery 
and a telephone should suffice to translate the varying 
intensities of light into corresponding varying intensities 
of electric current, and finally into vibrations of the tele- 
phone disk audible once more as soufui* This funda- 
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mental conception dates from 1878, when in lecturing 
before the Royal Institution Prof, Bell announced the 
possibility of nearing a shadow fall upon a piece of 
seletiium included in a telephone circuit. The photo* 


phone, howeveri outgrew the particular electrical combi- 
nation that suggMted it ; for not the least of the remarkable 
points in this research is the discovery that audible vibra- 
tiona are set up in thin disks of almost every kind of 



Fid I —The Musical 'Iclcphonc 


material by merely throwing upon them an intermittent 
light Hence in theory, if not in practice, the receiver 
may be reduced to the divine simplicity of a mere disk of 
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vulcanite or of zinc, on one side of >^hich the vibrating 
beam of light falls, and at the other side of which the 
hearer listens. 



strated in 



FiC 3 — Secliop af ihe SeKiiiiiin Receiver, ^hown al a m Fir a. 


^Vith the photophone, however, as with the telephone, 
thfre me instruments of different degrees of pexiection. 
The original imperfect musical telephone of Philip Reis 
could only transmit musical tones, Mcausc it worked by 


rapid abrupt interruptions of the electric current ; while 
the articulating telephone of Graham Bell was able to 
transmit speech, since by its essential construction it was 
able to send undulating currents to the distant 
receiving station. 

We may in like manner classify tho forms 
of photopnone under two heads, as (1) articu- 
lating photophones, and (2) musical photo- 
phones ; the former being able to transmit 
speech because they work by beams of light 
whose intensity can vary in undulatory fluc- 
tuations, like those of vocal tones ; the latter 
being able to transmit simple musical tones 
only, since they work by mere interruptions 
of a fixed beam of light. 

Up to the present time, Prof. Bell informs 
us, the simple receiving disk of ebonite or 
hard rubber has only served for a musical 
photoplione ' the reproduction of the tones of 
the voice by its means has not yet been demon- 
practice — at least to his satisfaction. For 
while it produces unmistakable musical tones by the 
direct action of an intermittent light, in the experiments 
made hitherto with articulate speech the instru- 
ments have by necessity been so near to one 
another that the voice of the speaker was audible 
through the air. Under these circumstances 
it IS extremely difficult to say whether the 
sounds that arc heard proceed from the dia- 
phragm, or whether they merely came through 
the air to the ear, and if they come from the 
diaohragm, whether they are really the result 
of the varymg light, and not mere sound vibra- 
tions taken up by the disk from the speaker's 
voice crossing the air. Prof Bell ho[WS soon 
to settle this point, however, by an appeal to 
experiment on a larger scale with the receiving 
and transmitting instruments at greater dis- 
tances apart, and with glass windows in between 
to shut off all sounds. 

In Fig. I we illustrate the simple musical 
pbotophonc of Bell and Tainter. It might 
perhaps be described without injustice as an 
optical siren, producing sounds from inter- 
mittent beams of light, us tht siren of Cagniard 
de Latour produces them from intenniUent puffs of air. 
A beam of light from the sun or from a powerful artiiidal 
source, such as an electric lamp, falls upon a mirror M, 
and is reflected through a large fens l, which concentrates 
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the rays to a focus. Tast at the focus is interposed a disk 
pierced with holes— forty or so in number— arranged in a 
circle. This disk can be rotated so that the light is inter- 
rupted from one to five or six hundred times per second 
The intermittent beam thus produced is received by a 
lens T, or a pair of lenses upon a common support, whose 
function is to render the beam once more parallel, or to 
concentrate it upon Ihe disk of ebonite placed immediately 
behind, but not quite touching them. From the disk a 
tube conveys the sounds to the ear, We may remind 
our readers here that this apparent direct conversion of 
light into sound takes place, as Prof. Bell found, in disks 
of all innds of substances — hard rubber, zinc, antimony, 
selenium, ivory, parchment, wood, and that he has lately 
found that disks of carbon and of thin glass, which he for- 
merly thought exceptions to this property, do also behave 
in the same way. We may perhaps remark without im- 
propriety that It is extremely improbable that the apparent 
conversion of light into sound is by any means a direct 
process. It is well known that luminiferous rays, when 
absorbed at the surface of a medium, warm that surface 
slightly, and must therefore produce physical and mole- 
cular actions in its structure. If it can be shown that 
this warming efiect and an inteimediate cooling by con- 
duction can go on with such excessive rapidity that 
beams of light falling on the surface at intervals less 
than the hundredth of a second apart produce a discon- 
tinuous molecular action of alternate expansion and con- 
traction, then the mysterious property of matter revealed 
by these experiments is accounted for. 

However this may be, the musical photuplione, as 
represented in Fig. i, produces very distinct sounds, of 
whose existence and dependence for their production on 
the light the listener may satisfy himself by cutting off 
the light at any moment with the little opaque disk fixed 
on the end of the little lever just in front of the boles in 
disk R, and which can be worked a Morse key like a 
telegraph instrument, thus producing at will alternate 
sounds and silences. With this musical photophnne 
sounds have been carried by an interrupted beam of light 
for a distance exceeding a mile , there appears, indeed, 
no reason why a much greater range might not be 
attamed. 

The articulating photophone is that to which hitherto 
public attention has been most largely directed, and in 
which a selenium receiver plays a part. Fig 2 gives in 
diagram form the essential parts of this arrangement A 
mirror M reHects a beam of light as before through a lens 
L, and (if desired for the purpose of experimentally cutting 
off the heat-rays) through a cell A containing aliini-waicr, 
and casts it upon the transmitter n. This transmitter, 
shown again in Fig 5, consists of a little disk of thin 
glass, silvered on the front, of about the size of the disk 
of an ordinary telephone, and mounted in a Frame, with 
a flexible india-iubber tube about sixteen inches long 
leading to a mouthpiece A second lens R, interposed in 
the beam of light after reflection at the little miiror, 
renders the rays approximately parallel The general view 
of the transmitting apparatus given in Fig. 5 enables the 
relative sizes and positions of the various parts (minus 
the alum-cell which is omitted) to be seen The screw 
adjustments of the support serve to direct the beam of 
light in the desired direction. 

It may be well to e^lain once for all ko%v the vibra- 
tions of the voice can afiect the intensity of the reflected 
beam far away The leases ore so adjusted that when 
the mirror u is flat (/ e, when not vibrating) the beam 
projected from the apparatus to the distant station shall 
be nearly focussed on the receiving instrument. ..Oviring 
to the optical difflcultics of the problem it is impossible 
that the focussing can be more than approximaic. Now, 
matters being thus arranged, when the speaker's voice is 
thrown against the disk n it is set into vibration, becomes 
alternately bulged out and iq, and made slightly coaVex 


or concave, the degree of its alteration in form varying 
with every vibration of the voice Suppose at any instant 
— say by a sudden displacement such as takes place when 
the letter " T” is sounded— the disk becomes considerably 
convex , the beam of light will no longer be concentrated 
upon the receiving instrument, but will cover a much 
wider area Of the whole beam, therefore, only a rela- 
tively small portion will fall upon the receiving instru- 
ment, and it is therefore possible to conceive that, if 
perfectly adjusted, the illumination should be propor- 
tional to the displacement of the disk, and vary therefore 
with every vibration with the utmost fidelity 

The receiver of the articulating photophone is shown 
on the right-hand side of the diagram (Fig. 2) sketched 
by Prof Dell A mirror of parabolic curve C c serves to 
concentrate the beam and to reflect it down upon the 
selenium cell s, which is included in the circuit of a 
battery F along with a pair of telephones T and t. Here 
again a general view like that given in Fig. 6 facilitates 
the comprehension of the principal parts of the apparatus 
The sensitive selenium cell is seen in the hollow of the 
parabolic mirror which is mounted so as to be turned in any 
desired direction. The battery standing upon the ground 
furnishes a current which flows through the selenium cell 
and through the telephones. When a ray of light falls on 
the selenium — be it for ever so short an instant— the 
selenium increases in conductivity, and instantly transmits 
a laigcr amount of electricity, and the observer with the 
telephones hears the ray, or the succession of them ; — hears 



Fig 4 — Dingra'ii to show the action oT the Sclriuuin Receiver 


indeed their every fluctuation in n senes of sounds which, 
since each vibration corresponds to a vibration of the voice 
of the distant speaker, leproducc the speaker's tones 
Ihc great difficulty to be overcome in the UaC of 
selenium as a working substance arose fronj its veiy 
high resistance To reduce this to the smallest possible 
quantity, and at the same tunc to use a sufficiently large 
surface whereon to receive the beam of light, was the 
problem to be solved before any practical result could be 
arrived at After many preliminary trials with gratings 
and perforated disks of various kinds. Prof. Bell and M r 
Tainter finally settled upon the ingenious device to be 
desenbad A number of round brass disks, about two 
inches in diameter, and a number of mica disks of a 
diameter slightly less, were piled upon one another so as 
to form a cylinder about two and a half inches in length 
They were clamped together from end to end, the clamp- 
ing rods also serving to unite the disks of brass electrically 
in two sets, alternate disks being joined, the ist, 3rd, 5fh, 
Ac., being ui\^ed together, and the 2nd, 4th, 6th, &c , 
being united in another series This done, the edges 
between th& brass disks were next filled with scleninuin, 
which was rubbed in at a temperature sufficiently high 
to reach the meltine-pomt of selenium After this the 
selenium was carefully annealed to bring it into the 
sensitive crystalline state, Then the cell is placed in a 
lathe and the superfluous selenium is turned off until the 
edges of the brass disks .are bared. Fig. 3 shows, in section, 
the construction of such a cell Prof. Bell has also used 
cells in which the selenium filled only the alternate spaces 
between disks, the intermediate spaces being occupied by 
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mica disks of equal diameter with the brass disks. But this arrangement was in no way preferablei for in practice 


\j 



Fig 5 — The Artlcd^aLing Pkotophonr. The 1 nDsmitler 


It was found that moisture was apt to penetrate at the Fig, 4 is a diagram winch simply illustrates the action 
surface of the bare mica, spoiling the cFG:^ of the selenium receiver, and shows, hrstly, the way of 
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connecting the alternate disks j and secondly, that the | current from the battery p cannot go round the telephone 
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circuit without pasiin? somewhere through selenium 
from one brass disk to tne next. The special advantages 
of the “cell** devised by Prof. Bell are that in the first 
place the thickness of the selenium that the current 
must traverse is nowhere very great ; that in the secondi 
this photo-electrical action of bgfat on selenium being 
almost entirely a surface actiOHj the arrangement by 
which all the selenium used is a thin surface film could 
hardly be improved upon , and that thirdly, the symmetry 
of the cylindrical cell specially adapts it for use in the 
parabolic mirror. These details will be of great interest 
especially to those who desire to repeat for themselves the 
experimental transmission of sound by light. The greatest 
distance to which articulate speech has yet been trans- 
mitted by the selenium-ccll-photophone is 213 metres, or 
233 yards. 

When sunlight is not available recourse must be had 
to an artificial source of sufficient power During the 
recent experiments made by Prof. Bell in Pans the 
weather has been adverse, and the electric light has been 
called into rec^uisition in the ateliers of M Diegnet 
(Fig 7, which IS kindly supplied us by Prof. Bell). The 
distance in these experiments between the transmitting 
diaphragm B and the parabolic lefiector c c of the receiver 
was filleen metres, the entire length of the room in which 



Fic 7 —The rhotophone wkli Electric Light 


the expen ments were made. Since at this distance the 
spoken words were themselves perfectly audible across 
the air, the telephones connected with the sclcnmm-ccll 
were placed in another apartment, where the voices were 
hearcl without difficulty and without doubt as to the 
means of transmission. 

Of the earlier and less perfect forms of the photophone 
little need be said. One device, which in Prof. Bell’s 
hands worked very successfully over a distance of eighty- 
six yards, consisted in letting the beam of light pass 
through a double grating of parallel slits lying close to 
one anothci, one of which was fixed, the other movable 
and attached to a vibrating diaphragm, When these 
were placed exactly one m front of the other the light 
could traverse the apparatus, but as the movable grating 
slid more or less in front of the fixed one more or less of 
the light was cut off. Speaking to the diaphragm there- 
fore caused vibrations which shut or opened, as it were, 
a door for the beam of light, and altered its intensity. 
The mirror transmitter of thin glass silvered was however 
found superior to all others ; ahd it is hard to see how it 
could be improved upon, unless possibly by the use of a 
thin disk of silver itself accurately surfaced and polished. 

Whatever be the future before the photophone, it 
assuredly deserves to rank in estimation beside the now 
familiar names of the telephone and the phonograph. 


NOTES 

The TrjcnDinl Gold Medal of the Cheuiical Section of the Philo- 
sophical Society of Glasgow, founded in commemoration of the 
work of Thomas Gmham, F R.S., late Master of the Mint, will 
be awarded, at the end of the present session, for the best paper 
on any subject in pure or applied chemistry Authors are 
requested to send in their papers not later than February i, 1881, 
addressed to the Secretary of the Section, Dr J J. Dobbic, 
Chemical Laboratory, University of Glasgow 

^The annual meeting of the five academies which constitute 
the French Institute vtas held on Monday last week, when M. 
E. Levasseur gave an address on the Ethnography of France, 
and Col, Ftmer desciibed the operation he undertook to connect 
geode tically Algeria and Spain. 

The Royal Institution Lecture arrangements (not yet complete) 
for the ensuing season (before Eoater) will include the Christmas 
course by Prof. Dewar , and courses by Professors Tyndall and 
Schafer, the Rev. William Haughton, the Rev. 11 . R. Hawei«, 
Mr. H. H. Statham, Mr. Reginald S. Poole, and others 
Friday Evening Di^cour^ies will probably be given by Mr 
Wairen De La Rue, Prof. Tyndall, Sir John Lubbock, Sir 
William Thomson, Dr. J Burdon Sanderson, Dr Andrew 
Wilson, Dr Arthur Schuster, Mr. Alexander Buchan, Dr, 
W n. Stone, Dr. W. J. RussclL 

The death is announced of Sir Thomas Bouch, the engineer 
of the Tay Bridge. It is believed that his system received a 
severe shock on account of the Tay Bndge disaster and the 
proceedings consequent on it, 

M. Erhard, the well known French cartographer, died on 
October 23 M. Erhard was a naturalised Frenchman, having 
been born at Freiburg im-Breisgau. 

Among Mr. Stanford's announcements of forthcoming works 
are the following ■ — Prehistoric Europe: a Geological Sketch," 
by Dr. James Geikic, F.K.S. ; a fourth edition of ‘'The Coal- 
Fields of Great Bnlam," by Prof, Edward Hull, F.R.S. , 
‘‘Life and her Children* Glimpses of Animal Life from the 
Amccha to the Insects," by Arabella B. Buckley, “Index Geo- 
graphicus Indicus a Gazetteer of India," by J F Barness , 
“The Flora of Algeria, considered in Relation to the Physical 
History of the Mediterranean Region and Supjxised Submergence 
of the Sahara," by W. Mathews , “ Water Supply of England 
and Wales its Geology, Undeiground Circulation, Surface 
Distribution, and Statistics," by C E. dc Ranee. 

In the November number of Scnlntr^s Monthly 11 a curious 
article on Second Siglit or Clairvoyance, by an “ Ex-Conjuror" 
(Mr Henr}' Hatton), in which it is shown that the W'hole thing 
IS an elaborate system of mnemonics. Ihc article has all the 
appearance of being genuine. 

In reference to the notice in Nature, vol. xxii. p 587, on 
the address of Dr. Karl ZiLtel on the subject of the geology of 
the Libyan Desert, wc should state that while the paper contains 
ZiLLers Opinions of the observations and collections of other 
travellers, it is mainly derived from the Professor's personal 
examination of the physiography of that country, and of the 
fossils which he there collected, when, as a member of the expe- 
dition under the leadership of Dr, Rohlfs, he viisited the Libyan 
Desert in the winter of 1873-74 

The lecture on “ The Modifications of the External Aspect** 
of Organic Nature produced by Man's Interference," delivered 
by Prof. RoUcston to the Royal Geographical Society m 1879, 
hai jolt been published in that Society's JournaU Amongat 
other intereating matters Prof. Rolieston rectifies an error into 
which all or most translators of Cmsar ^have fallen respecting 
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the Scotch fir. Cbcsat (**De Bello GalUco/' v. 12) says of 
BriUiDj "Matoria enjasqua generis, at in Gallia, est prattr 
fagum affue ahuitm^' which words have b^en generally taken to 
mean, There ie wqod of all kinds to be found in Britaii^ as in 
Gaul, ixe^ the beech and the fir.” The word pnrter however 
does not always mean "except,” but sometimes "besides,” as 
quotations from Cicero and Plautus aptly illustrate. Prof. 
KolUaton further , remarks that "an historian who was or 
was not a professed botanist, might without any sensible man 
blaming him, apeak nowadays of all the common pines * Scotch,’ 

* umbrella,’ * cluster,’ &c., as * pines ’ ; my present belief is that 
Julnia would similarly have spoken of them all as ahetex^ and 
would probably have included tbe ' firs ’ proper under the same 
name as these ’pmes,”' 

At the last meeting of tbe Epping Forest and County of 
Essex Naturalists’ Field Club, held Saturday, October 30, it 
was announced that H.R 11 . tbe Duke of Connaught, Ranger, 
had consented to become the Patron of the Club, Arrangements 
arc being mode to get up a course of winter science lectures in 
connection with the Club, the fiist of these being fixed for 
November 10, by Mr. J. E. Hartmg, who will lecture on 
" Forest Animals.” It wa^i further announced that a lecture 
had been promised during the session by Mr. A. K Wallace 

Prof Boyd Dawkins has lately shown in his ” Early Man 
m Britain” that "although the Neolithic men were luimex^nr- 
ably above the Cave men in culture, they were far below them 
in the arts of design,” and further that the Cave-man "pos- 
sessed a singular talent for representing the animals he hunted, 
and his sketches reveal to us that he bod a capacity for seeing 
tbe beauty and grace of natural form not much inferior to that 
which is the result of long-continued civilisation in ourselves, and 
very much higher than that of his successors in Europe iii the 
Neolithic age.” That this faculty of de>^ign or aitistic aptitude 
is still independent of advanced or advancing civilibation is 
shown by Dr. llolnb in a paper " On the Central South African 
Tribes,” just published in the Jam ml of the Anthropological 
Institute. Mr. Ilolub remarks in connection with the iliishmen, 
that these people "regarded as the lowest types of Africans, in 
one thing excel nil the other South African tribes whose acriuaint 
auce 1 mode between the ‘^outh coast and 10° <outh latitude. 1 
have in my possession about 200 sketches on wood and stone 
and oBtnch bhclls, by various^lnlies but every one who knows 
anything about drawing must acknowledge that those which weic 
done by Bushmen are .superior to my of the others ” 

Ir is stated that some samples of a new seerl and also of the 
native cucumber, collected m Central Australia by Mr. Vescy 
Brown, have been received at the Sydney Botanical (hardens The 
former is a amall black pea, which glows m pods siuular to 
those of the ordinary pea , it i-i supposed to be edible, and 
resembles the nardoo. 'ihe cucumbers are about the size of 
walnuts, and arc said to make an excellent pickle, 

A RECENT report to the Foreign Office by Mr Consul 
Crawford at Oporto on matters connected with the a me trade 
contains observations > on the ravages of Ihc parasiiic insect, 
PAfifoxrra vaslatn^, in the port wme district, and the means 
taken to avert them, ond is illustrated by a sketch map of 
Northern Portugal, shouing the progre.^s of the disease. 

At the opening mecLirg of the Eastbourne Natural Ilidoiy 
Society on October 15, Mr, F. C. S, Roper read a paper on the 
additions to the fauna and flora of the Cuckmere district during 
the past year. 

In the Fourteenth Annual Report of the Aeronautical Society 
of Groat Britain are papers on Aeronautics, by Mr, T. Moy, the 
"MoGhanical Action of the Air,” by Me. Phillips; "Artificial 


Flight,” by Mr. F, W, Brearey, "Aerial Propellers,”' by Mr, 

R. C. Jay. 

Valfabaiso advices to August 21 give particulars of the 
earthquake of August 14. The CAliian Tima says: — "The 
duration of the shock was nearly ninety seconds. No serious 
damage was done to buildings In Valparaiso. At Vina del Mar, 
one of the towers of the church fell and another was shaken out 
of Its level, and will probably have to bo pulled down. The 
roof of the Quillota parish church fell In. At Llaillai eighteen or 
twenty houses were destroyed, lllapel suflered very Gcyerely. 
One strange item reported is the occurrence of ’huracanede 
oguB,’ whatever they may be The Governor of lllapel in hi4 
first telegram stated that three of these had burst in the Cor- 
dillera Now it IS stated that there were thirty observed One 
paper spoke of them na 'water volcanoes.' From Coqulmbo it 
is reported that high columns of water were thrown up from the 
bay. An tmployi of tbe Trausandme Telegraph Company felt 
the shock while crowing the highest parts of the Andes, lie 
states that it was the strongest eaithquake he has ever felt.” 

A Naples telegram of November 2 states that Vesuvius is 
now veiy active; lava continues to flow from the crater, and 
present indications point to the probability of increased eruptiie 
energy. 

Titi: first meeting of the Society of Arts announced for 
November 17, when the opening address will be delivered by 
F. J. Bramwcll, F R.S , Chur man of the Council. Before 
Christmas the following papers wiU be lead — November 24 — 
"Barry's Influence on Engli-h Art,” by ]. Comyns Can. De- 
cember 1 — " The PhoLopbone," by W. H. Preece. Deccmbei J> 
— "London Fogs,” by Dr. A, Carpenter. December 15 — 
"The Use of Sound for Signals,” by E Price Edwards 'Ihe 
following papers are do^in on tbe list for leading after Chiist- 
mas — "Buying and Selling- its Nature and its Tools,” by 
Prof. Bonamy Price "Ihe Participation of Labour in the 
Frofits of Enterprise,” by bedley Taylor, M A , late Fellow of 
Trinity College, Cambridge. "The Gold Fields of India, ” by 
Hyde Clarke. "Flashing Signals for Lighlbou^L'.,” by Sir 
William Thomson, FR S "The Present Condition of the 
Art of Wood-carving ii England,” by J llungerford Pollm, 
"Ten Years' Experience of the Working of the Trade Mark 
Act,” by E. C Johnson "Trade Prospecte,” by Stephen 
Bourne. " '1 he Manufactuie of Aerated Waters,” by T B Brutc 
Warren "The Coinix^uod Air Engine,” by Col, F. Beau- 
mont, R.E. *Maipruvcineiits in the Treatment of Espaito 
for the Manufacluie of Paper,” by William Arnot, F.C S. 
"Deep Sea Investigation, and the Appaiatiu used in it,” by f 
V. Duchanan. "The Discrimination and Artistic Use cd 
Precious Stones," by Prof A H Church. "Indian Agricul- 
ture,” by W. R. Roberson. I'lve courses of lectures arc an- 
nounced under the Caiitoi bequest First course — Five lecture 1 
on "Some Points of Contact between the Scientific and Artistic 
Aspects of Pqttcry and Porcelain,” by Prpf A. C. Cliurcb. 
Second Couise — Three lectures on " Watchmaking,” by Edward 
Rigg, M.A. Third course— Four lectures on "The Scientific 
Principles involved in Electric Lighting,” by Prof. W. G' 
Adams, F.R. 5 . Fourth course — Three lectures on "The Art 
of Lacc -making," by Alan S Cole. Fifth couise — Three lec- 
tures an "Colour Blindness aud its Influence upon Various 
Industries,” by R Bnidciiell Carter, The two Juvenile Lecturer, 
for children of Members, during the Chrislmai holidays, will be 
by G. J. Romanes, F.R S., on "Animal Intelligence.” The 
arrangements for the " Indian,” "Foreign and Colonial,” and 
" Chemical and Physical ” Seclions will be announced aftei 
Chn<itnia>. 

Tjik following tlie title of the essay to which the " Howard 
Medal” of the Stali-tical Society will be awarded In November, 
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1S81 "On tlu Jail Fever, from the earliest Black AssIm to 
the lut Rooided ontbreak u recent times.” The essays to be 
sent in on or before Jtiiie 30, 1881. The Conned have decided 
to grant the supi of 20 /, to tha writer who may eain the 

Howard Medil'* in Novemberi lS8i. 

The oddltioiu to the Zoological Society’s Gardens during the 
past week include a Sykes's Monkey [Certoprthtcus albtgularis) 
from Welt Africa, presented by tbe OiTicers of the Royal Yacht , 
a Green Monkey (Cercopithecui ea(ittru:hus) from West Africa, 
presented by Mr, A. Haynes ; a Rhesus Monkey {Maeacus 
crythrmm) from India, presented by iheRcv. J. Saunders, B.A.; 
a Two-toed Sloth (Cholopus diJactylus) from Demerara, pre- 
sented by Mr. G. H. Hawtayne, CM.ZS. ; an EgypUan 
Jerboa {Dipm agypUus) from Egypt, presented by Major Money ; 
a Common Trumpeter {Pjophta cftpiians) from Demerara, pre 
seated by Mr. J, Stovell; two Silver Pheasants {huplocamus 
nycthemerus) from China, presented by Miaa C. llallett , on 
Indian Gazelle (Gaadla bennetti) from India, deposited, an 
Ursine Dasyure {Daiyurus from Tasmania, a Common 

Wigeon {piartca penehfie), a Grey Plover {Sguatareo/a hdvettca\ 
a Knot {Trtnga eaftutas), a Greensbonk {Totanus cadtdris)^ 
Britisli, a Horned Ceratophryi {Ceratophrys cornuia) from Santa 
Marta, purcha*;ed. 


OUR ASTRONOMICAL COLUMN 

The Comkt3 of 1S12 and 1815 — We learn from M. 
Schulhof, of the Bureau dea Longiiudea, Pans, that m con- 
junction with M. Bossert he has undertaken a n^roroua investi 
gallon of the orbit of the comet of 1812, which Encke showed 
to have a period of about seventy years, and which will con- 
sequently be again approaching its perihelion, M Schulhof 
hopes to complete the caicii]atioii!i early in the ensuing year. 
He has discovered a scries of original observations by Blanpam 
at Marseilles, which he considers to be amongst the beht, if not 
the best berica that ore available; the original obseivations by 
Lindenau have also been received, but mifurlunntely nothing is 
to be found of the long senes by ^ch and Tnesnecker. P'rom 
the monUi^cripLs preserved at Pans some corrections have been 
applicable to the results os printed To this we may add that 
FLaugergues’ differenLCs of right ascension and declination from 
bis comparison stars are published in the lifih volume of Zach’g 
Correspondance as/ronomxqui. These observations of P laugerguc^’ 
at Vivieri, and those made at Pans as they appear in the first 
folio volume, weie reduced several years since by Mr. W. E. 
Plummer, now of tbe University obscrvatoiy, Oiford, and from 
three very carefully formed normals he deduced u penod of 
revolution about a year and a half shorter than that assigned by 
Encke in ZeUschnft fur Aslronomtgf t, 11., so that the comet 
may now be expected at any time. At the instance of Prof. 
Wmoecke sweeping ephemendea have been prepared by M 
Mahn of Stroasburg. It is however M. Schulhof s intention, 
on the completion of his mveiiiigalion of ihe orbit, to furnish 
observers with epheinerlde<> similar to those which have led to 
the rc-discovery of several lost planets. 

_ An able calculator at Vie.ina has nearly finished a new discus- 
sion of the observations of the comet of 1815 (Olbcrs’ comet), 
which, according to Bessel’n researches, is due at perihelion in 
February, 1887. This result may be materially chinged by the 
more complete reduction of sneh series of observations as we 
possess m their original fon|i| and a recomputatioa of the 
perturbations, with more accurate values of the planetary mosses 
than were available at the date of Besscri work, 

Ceraski’s Circumpolar Variable Star —From the esti- 
mated magnitudes of Schwerd and Carrington, and Mr, Knott's 
epoch of minimum given m Nature Eist week, the most 
probable period appears to bo a ^goBsd., to be reckoned from 
18S0, October 23*4672 Greenwich mean time. While' the 
telescope is turned towards Ceraski’s star, it may be nggeited 
that Lalande 1013-4 In Cassiopeia should receive attontTon ; at 
present we have the discordant esiimalea lom. and 5m, of 
Lalande, 1790 September 291 ^797 Novem^r 10 respec- 

tively, and 77 in the Durchmusterungj the etar ti 619: on 
Haruing'i Atlas, and is not fotim} in F^oTenko’e^catalogin, 9 


In Argelonder’s zones ; its position for 18S0 is in R.A. oh. 11m, 
22s., N.P.D. 38' 46-8'. 

The Lonoitudb or the Cafe,— We umlcTsland that 
arrangements are being mode for the telegraphic connection of 
the Royal Observatoty, Cape of Good II ope, with Aden, which 
has already been connected with Greenwich, Mr Gill taking an 
active port in the operation. The next desirable work of this 
kind will be the connection of an Australian observatory u uh 
the observatory at Madras, which is well-determmod with refer- 
ence to Greenwich. 


GEOGRAPHICAL NOTES 

Col, Prejevatsky writes from “Houide-Tin, plateau of 
the Hoang-ho, May, 1880 ” Having packed up and sent off aU 
his collections to Alashan, be left hu camp, 25 ver^its from the 
town of Donkyr, on March 20, to reach the Hoang-ho, S3 versts 
from Donkyr. Here the Yellow Raver turns abruptly from 
north-east to east, at the Rmull valley of Gomi, inhabited by 
Tun^t cuUivatorfi, and formiug the extreme point of the habit- 
able lands of the Hoang ho. The river here is pretty wide, and 
has a very rapid current. The banks are wood^, with here and 
there pretty clumps of poplars and weeping willows. The river 
here is 8,aoo feet above sea-leveL After ten days at Gomi, 
Frejevalsky's party resumed tlieir route. From Gomi the journey 
along the lloang-ho was very difficult, the banks being deeply 
cut by steep ravines, which can only be noticed when close upon 
them. A stream usually Hows at the bottom of these ravme^, 
wbicb arc bordered by trees and wild arbutus. As soon as ever 
the party touched the Si-Fan territory a horseman appeared and, 
telling them they would soon be murdered, diiiappeared^a 
threat happily not realised Indeed the Si*Fan became so recon- 
ciled to the presence of the intrudeis as to sell them butter and 
sheep. At 130 vertts from Gomi they found iu the ravines boi- 
denng the nver vast lores ts frequented by innumerable bird<?, 
e<;pecially blue pheaiant^. The second local rarity was rhubarb, 
which was met with m proiliglous quantities, 'Hie old roots of 
this plant reach colossal proportions One of these roots, taken 
at hazard, weighed 261b The mouth of the Churmysb, on 
affiuent of the Iloaiig-ho, wns reached 130 versts below Gomi, 
by the course of the nver Having examined the country for a 
difatance of 40 ver^t*;, Prejcvalsky was convinced that it was im 
possible to cross the cnormom chain of mountains which extends 
along the Yellow River, the summits of which are lost in the 
clouds Gaping ravines are met with at every verst, and there 
u not the least trace of vegetation, and therefure no forage for 
animals, lie decided to return to Gomi. Thence he went to 
lloui-De, 60 versts on the south bank of the nver, and sent bu 
interpreter to Sinm to inform the local authonties that Freje- 
valsky wished to reach the mountain regions of eternal snow. 
The Amhon of Sinin informed Preievolsky that it was impossible 
to allow him to proceed to the KoKo-nor, or to penetrate further 
luto Iloui-De, where there was a revolt of the Tungutb, Freje- 
valsky decided to spend the month of June where he wos, ex- 
ploring the fauna and Horn, <and afterwards go north towards 
Cheibsen, where he would remam danng July, and complete his 
exploraLons iu the mountain^:. The weather, he says, was de- 
testable, cold and wet, with the thermomccer sometioics 12° 
below zero C. He had collected 250 speamens of plants, 500 
species of birds, and many of fish. The geo^aphy of the country 
travened had, moreover, been observed and noted, oitronomicaf, 
barometrical, and thermometrical observations made, and hkctches 
taken of the various types of natives. He doubts much whether 
the Hoang-ho makes the enormous curve represented in maps , 
be did not observe any such curve m the 250 versts explored by 
him He expected to reach ALuhan about August 20. 

In the Geographical Society’s IVoccedings for November Mr. 
C K, Maikham supplies a Lrief but lucid account of Lieut. 
Schwatka's expedition to King William Land, and of the previous 
slate of our Knowledge respecting the remains, Ac , of the 
Franklin Expedition, and he arrives nt tbe conclusiort that we 
have gained unt little ^y this last attempt to obtain information 
beyond that gather^ by Sir L. McCLintock Lieut Schwatka's 
journey, however, he considers to have been a most remarkable 
oAe, and In some respects without a parallel. Dr. Chrutlson 
follows with a paper desenptive of a journey made some twelve 
yean ago to Central Urnguay. The geographical motes are 
numerous this month, and furiiiiih muui luenil information, 
cfpecially in regard to Africa. Under the head of ** Corre- 


22 


NATURE 


apondcDCfl" we find lettcra by Adm. R. C. Mayne on a posiible 
conmunlcation between Sky ring Water, Straita of Magellan, 
and Smyth'i Channd, and by Capt. Aleunderson on tbe subject 
of lome obBemtiona made dur^ a recent voyage along the 
I^ango Coast of West Africa. The maps riven thu monln are 
of Kl^ William Land and the Eitancia de San Jorge, Urugnay, 
with a imall iniet map of the whole republic. 

Ab we announced last week, the Vienna Geographical Society 
hai iaaued an appeal foraubscrlptionsforan Austrian expedition, 
which Dr. Emil llolub has decided on nndertakiog. Dr. Holub 
intends crouing the whole length of Afnca from south to north. 
He will start tbe Cape of Good Hope and penetrate to 
the Zambesi, thence explore the Maruthemambunda temtory, 
the watershed district between the Zambesi and the Congo, visit 
the lake sources of the Congo, and from there through Darfur 
he wdl try to reach Egypt Dr, Holub expects the journey to 
extend over three years. The expenses, he reckons, will amount 
to about 5^1^^ florins, ^ooo of which he can hirnsrif supply. 

Lord Aderdarb will preside at the first meeting of the 
Geographical Society next Monday evening, when Mr Jos. 
Thomson, the Commander of the East African Expedition, who 
hu lately returned from Zanzibar, will give an account of his 
journey to the Liikuga outlet of Lake Tanganyika, 7^1 J the head 
of Lake Nyassa, Mr, Thomson's paper promitics to be unusually 
interesting, as the country travers^ by him was for the most part 
previously unexplored. 

Another African traveller, Mr. James Stewart, C.E,, has 
Just returned to England from Livingstonia, Lake Nyassa Mr. 
Stewart, it will be remembered, also crossed the unknown belt 
of country between Lakes Nyassa and Tanganyika by a difierent 
route, for the most part, from Mr. Thomson^^, and nrnved at the 
south end of the latter lake only a day or two after him 

In the November number of Iheir CkrontcU the London Mis- 
lionaryrSociety publish a full account of Dr Southon's interview 
with Mirambo on the subject of the murder of Messrs. Carter and 
Cadenhead, and the mam facts elicited by him appear to exone- 
rate that chief from any direct share in the unfortunate occur- 
rence Mohammed, CapL Carter's servant, succeeded in saving 
the journals of both Carter and Cadenhead, and all Lhe most 
important manuscripts and letters of the former. 

The Baptist Missionary Society hope to publish in the 
December number of their /let aid an odmirahlc map which 
they have just received from the Rev. T J. Comber of their 
Congo Mission, who has been for some time stationed at San 
Salvador, It is stated to be very carefully drawn to >^calc, and to 
exhibit the many and important discoveries made by Lhe mission- 
aries In their various journeys towardb Stanley Fool ; it will also 
show the relative positions of the vanous towns to Banana, 
Mboma, San Salvador, Makuta, and other important centres 

The new BuUeUn of the Antu'erp Geographical Society con- 
tains papers by M. Bernardm on the Fiji Islands, their resources, 
progress, &c,, and by Dr, L Dclgeur, vice-president of the 
Society, on cartography among the ancients, 

We have received from Danzig an excellent little guide-book 
to that city, with special reference to the scientific and medicinal 
points of interest of the town and district, compiled from the 
recent meeting of the German Association. It U a model of its 
kind, and contains an admirable senes of special maps. 

Doctors Rohlfs anu STECKER have left Suez fur MassdWah 
and Abyssinia . 

In tbe North Aniatean Kerneiu are appeanng M Desire 
Chamay’s notes of hia exploring work in Mexico. The 
November number contains the Lhlra instalment, 


KEIV CARDENS REPORT 

*pROM the just-bsued “ Report on the Frogress and Condition 
^ of the Royal Gardens at Kew" for 1879 we take the 
following items : — 

Some idea of the magnitude of the destruction caused by the 
haiUtorm of August 3, 1679, may be obtained from the fact that 
the rumlicr of panes broken wab 38,649, and the weight of 
broken glass eighteen tons. The plantations along the Grass 
Aveilue skirting Lhe nver have all neen greatly improved, vcir 
poor specimens removed and replaced by Holm oaks, which wiU 
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eventually render the avenue practically an evergreen one. This 
portion of the grounds luBcn greatly from the anconmmed 
smoke of the gas-works and manufactories at Brentford, which 
is not only most prejudicial to the plants, but so blackens the 
labels that they become illegible In a few years. Some imerest- 
ing notes are ^ven on the cultivation of the various kinds of 
mala rubber. According to Hecht, Levis, and Kshn's Report 
for 1879, Para rubber {I/ntM) is still the largest source of supply. 
The total import into England during the year was 4651 tons, 
Liverjxiol received 25 tons of Ceari Scrap rubber and 900 tons 
of African {Landotfkia), while London imported 350 tons from 
Assam {fuys Aasitca), 250 tons from Borneo {Wdiushbei&\ and 
550 from Mozambique (Landotpkia). Considerable attention 
has been paid at Kew durinc the past jear to the examination of 
the Afncan Landolphias and Malayan rubber-yielding Willugh- 
beias, and the results will be given in the next report A^i- 
honal facts to those contained m the previous Report are given 
on the introduction of South Amen»n species into the Old 
World. From Singapore Mr. Murton reporbi ; — The plants 
of Hevea and CastiUoa in the gardens are now large plants, 
but hitherto propagation from the strong growths they are 
making seems rather difhcult, whereas they used to propa- 
gate freely from the weak wood produced while in pots.' 
Preparations are being made m Barmafror the cultivation of 
Ceari Scrap ^aziovti\^ while Dr. King reporU that the 

Ceard rubber promises to grow well in Calcutta; seeds have 
been distributed to various parts of India, and the plant seems to 
thnve well in Upper India, Sinnpore docs ''not seem to suit 
Ceard Scrap, according to Mr. Murton, while at Zanzibar it 
yields seed most abundantly, but the secdb are slow to germinate. 
At Zanzibar the Fard rubber is a less quick grower than the 
Ceard and does not branch. At Mergni eight Para trees, the 
survivors of a batch of seedlings received from Dr. King in 1877, 
continue to do well m the oflice compound. At Calcutta, 
according to Dr. King, Fora rubber continues to be as duap- 
pointing as ever ; he believes it Is useless to try it anywhere 
except in the south of Burma or the Andamans, perhaps in 
Malabar Mr. Jenman reports that the atmospheric condUions 
in Jamaica appear favourably adapted to the Pard mbber. 
Equally important information is given as to the cultivation of 
mahogany m the Old World, On this the Report shyi . "This may 
now be regarded as an accepted succci'j, The tree grows well m 
many parts of India and in Ceylon, and m the ihrmcr there is a 
local demand for the wood In this couiitiy new uses ore found for 
It, one of the most recent being for the linings and panellings of 
railway carnages instead of teak, which is now Exclusively used 
for ship building. It is not ea<iy to see any valid arguments 
against Llie cultivation of a tree the limber of which is of admitted 
excellence for a variety of purposes and Hie growth of which is 
apparently attended with little difliculLy. As late as 1876 the 
Government of Bengal was adverse to mahogany planting. This 
policy has now, however, been modified, and in his report for 
1878-79 Dr. Brandis, the Inspector-Gcneial of Forests, reports : 
‘Of the exotic trees which are cultivated by way of experiment 
mahogany is the most important, and itb success seems nut im- 
probable, though It is too early yet to form final conclusions upon 
the subject.' Mahogany is also cultivated as an experiment in 
Burma and the Chittagong district of Bengal. Tbe tree is known 
to thrive well near Calcutta, and every effort shohld be made to 
cultivate It in those forest districts where climate and other cir- 
cumstances are favnumble " Experiments are being made in 
Queensland, and favourable reports come from Saharunporc 
and Singapire. Some curious notes arc contained in the Report 
on Chestnut Flour . “ Wc arc indebted to Mr, D. E. Colnnghi, 
H B M ’5 Consul at Florence, for specimens of the dried chest- 
nuts, flour", and firm (the cakes made from them), which are so 
important on article of sub ms ten ce in the Apennines Tbe col- 
lection of tbe specimens for Kew was due to the kindness of Dr. 
I.. Bacci of Casiigliano, in the mounUmi of Fistoja. The fresh 
chestnuts are dried, or rather roasted, for three days and rights 
in a Sffca/oto, or ilrjinp room, on a latticed floor covering a 
chamber in which a fire is lighted. The husk 13 then easily re- 
movable, and lhe kernel is ready to be ground into flour, wluch 
IB of a pinkish colour. This is mixed to the consistence of cream 
with w ater, and poured on fresh chestnut leaves to be baked into 
small circular cake!*, ffA-r/, between heated atones. The collec- 
tion having been divided between the musenn^ of the Royal 
Gardens and the Food Collection, Bethnal Green, Frof. Church, 
who has charge of Lhe latter, has obligingly ^furnlihed us with 
the following analysis of the flour 
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Moisture 

... i 4 'o 

Oil or fat 

2*0 

Froteids 

8 'S 

Starch 

29 2 

Dextrin and soluble starch . . 

22-9 

Sugar 

Ceilulose, &c. 

. ■ 17 S 

■ ■ 

Ash 

2 6 

lOO'O 


The caltea were foiud to contun only 6'7 per cent, of proteids, 
with 3 'A per cent, of Hour. The Urge famount of <Uztrin is 
due to the high tempenture to which the chestnuts are subjected 
in the process of drying Prof, Church thinks that chestnut- 
floui* ought to be of easy digestibility, and a suitable children's 
food, consldenng that it contains over 40 per cent, of nutritious 
matters soluble in pure water The Museum of the Royal 
Gardens is indebtea to Mr. George Maw for a specimen of a 
product used, according to the Kev, Wentworth Webster, who 
procured It, as tea m the Baases Pyrem^e^ in France, and on the 
Spanish side of the Pyrenees m Navarre. It was found 
to consist of the dned shoola of a {.pecica of LUhospermumt 
which was identified with probability as L officinale*' Mr. 
Noble advocates the cultivation of rye straw (Stcale cercale) as a 
paper malenal, not inferior to esparto. Mr. W L. Booker, 
H.M.'s Consul at San Francisco, sent some specimens of a 
scented wood from the highlands of Mexico, known as Lin-a- 
Loa, and which has been identitied with a wood already in the 
Kew Musenm, and which appears to be yielded by a species of 
Bursera, Further material in the shape of dned specimens, 
with both fruit and flowers, is much to be desired for the pur- 
pose of ascertaining definitely the tree which produces it. The 
name Lin-a-Loa is clearly a corruption of Lign Aloes, which 
has been identified with Agutlarta agallocha^ othcrwibc known oa 
eaglewood (Kew Report, 1878, p. 36). This la however a tree 
confined to the Old World, and the Mexican one has no connec- 
tion with It, The wood of the latter is imported into this 
country for manufacture into perfumery, a fragrant oil known 
as otto of linaloe being distilled from it, On the interesting 
Chinese timber- tree known as the Nan-mu-tree, and referred to 
in the Report for 1877, some information has been obtained from 
Mr. Baber: — "Two days* journey south-east of Chungking m 
Scediuen 1 found several specimens of about a foot in diameter, 
one of them having a straight branchless trunk of 100 feet in 
height, with the branches and foLage rising 25 feet above that , 
another had 70 feet of bore straight stem, and 90 feet of total 
altitude. Although the trunk ore branchless, yet m many cases 
they send out idioots resembling saplings, which rise parallel 
witn the trunk. The wood is white and close-grained, and 1 do 
not believe that the pillars at the Ming tombs neat Peking arc 
of this wood. They look more like true teak. I have <;een 
some much larger trees than the above, some two feet and more 
in diameter, straight and of great alLitude, They are used in 
Szechuen for bridge work." Eventually, through the iustru- 
mentality of F^re Vmcot, who resides at Chungking, flowering 
Bpecunena were transmitted to the Kew Herbarium From these 
a figure has been prepared, and they entirely confirm the pre- 
vious identification of the tree by Prof Oliver (from the leaves 
■lone) as a near ally of Phaht pallida (one of the laurel family). 
The genus Phabt is now merg^ m Per sea, and Prof. Oliver has 
described the Nan-mu under the name of Pei sea nan-mu, dis- 
tinguishing it from Persea iPhabe) pallida "chiefly in stature, m 
the form of the acumen of the leaves and the character of the 
iDdumentum.” On a block of Pai-chai wood sent by Mr. W. 
M. Cooper, H,B M 's Consul at Ningpo, Mr, B. T, Scott 
reports ; — “ The most striking quality I nave observed in this 
wood Is its capoci^ for retting water and the facility with which 
it surrenders it. This section, which repreiicnts one- tenth of the 
original piece, weighed 3 lbs. 44 ozo. At the end of twenty-one 
days It had lost 1 lb 6} ozb. in an unheated chamber. At the 
Old of another fourteen days, In a much elevated temperature, 
U only lost i oz. In its present stale of reduced bulk its weight 
4 i 1 lb. 10 02s. It IS not at all likely to supersede box j but it 
niiBybfl fit for coarser work than that for whiem box is necessary.'' 
The principal researches conducted in the laboratory during the 
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loment of the embryo -sac, published in the youmai of toe 
L f nn ea n Society, vol. xvil. pp 319-54^1 Proh Church, con- 
thiaed Investipaion on albinism in leaves, published in the 
JoHrmU of the Chemical Society, Jttmary, 1890. The labora- 


tory has also been employed for the experimental demonitrationa 
g^ven to the employii of the Royal Gardens, and for the examina- 
tion of the University of London for the degree of Doctor of 
Science in the subject of physiological bolany 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford — The examinations for the degree of Bachelor of 
Medicine will commence m the medical department of the 
Museum as Follows ; — 

The First (Scientific) Examination) November 29. 

The Second (Final) Examination, December 6. 
Candidates for either of these examinations, and candidates for 
the certificate in Pre\entive Medicine and Public Health are 
requested to send in their names on or before November 15 to 
the Regiuii Profef^Bor of Medicine at the MuBeum. 

The University of Oxford CommUEioncra have given notice 
that all new scholarships and exhibitions granted by the Colleges 
shall be subject to the provisions of any new statutes which .nay 
be made by the Commissioners m relation to the length of tenure 
and emoluments of such scholarships and exhibitiuns. 

The University Commi>ifiioncrb at present sitting have for- 
warded to the Hebdomadal Council six proposed statutes uhich 
they contemplate making, subject to any representation which 
they may receive from the Council on the appomtinent and duties 
of University Professors and Readers. Tne proposed btatutes 
include certain general regulations applicable to the whole Fro- 
fessonate Each Professor must reside six months in each year 
between October 1 and the ensuing July i Each Professor, 
besides his regular course of lectures, musk give one public 
lecture every year Each Professor must give pnvate instruction 
to students m matters relevant to the subject of ht^ lectures, and 
must examine the itudents who have attended his lectures at the 
end of each course. 

The following are the particular regulations applicable to the 
Savilian Professor of Astronomy, the Professor of Experimental 
Philosophy, the Waynflete Professor of Chemistiy, the Linacre 
Professor of Human and Comparative Anatomy, the Waynflete 
Professor of Physiology, and the Wykeham Professor of Physics. 
Section 7 relates to the three proposed new professorships. 

(1) The Professor shall deliver one course of fourteen lecLurea 
at least in each of two out of llic three University terms (Easter 
and Trinity Terms being counted as one) , every course shall 
extend over seven weeks at least, and not fewer than two lectures 
shall be delivered in each week. 

(2} lie shall be ready to give the private instruction required 
by the General Rcgulaiions on two day^. in each week m which 
be lecturer, and during one hour at leabt on eacli of such days 

(3) 'Hie laboratory under the charge of each Prufcbsor, and, 
ill the case of the Savilun Professor of Ahtronnmy, the Uni- 
vcrbity Observatory, shall be open for eight weeks in each term 
(Easter and Trinity Terms being counted .as one), and at such 
other times, and for such hours, as the U Diversity may by statute 
determine 

Students shall be admitted to the University Observatory and 
to the laboratory under the charge of each Profess or, upon such 
conditions as the University shaJl from time to tune by statute 
determine, and upon the terms of paying such feci, not exceeding 
such amount at may be fixed by any statule of the University in 
force for the time Iwing, as the Professor may from time to time 
require. 

(4) Except for some grave reason to be approved by the Vice 

Chancellor, the Professor iJiall, for seven weekh in each term 
(Ea«ter and Tnnity Terms being counted as one), and during 
some part of three days m each week, be ready to give instruc- 
tion m the subjects or his Chair to such students os shall have 
been admitted to th^aboratory under his charge (or, in the case 
of the SaviUan Professor of Astronomy, to the University Observa- 
tory) ; and such ms traction shall be given in the ktM)raLory or 
observatory (as the case may be) or in some class-room connected 
therewith i 

(5) The Professor shall also, at the close of each term, inform 
any college which may request him to do %o as to the re[:pilanty 
of attendance and the proficiency of the students belonging to 
such college who have been admitted into the laboratory or 
obrervatory under bis charge, and shaU give like information, if 
requested, to toe delegates of students not attached to any college 
or nail. 

The Particular Regulations next following shall be applic- 
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able to th« several Frofeiion named in ibctn reipeolivcly (that 
to iiy) : 

(i) The SavUiin Professor of Astronomy shall have the 
chuge of thfl University Observatory, and shall undertake the 
personal aud regular supervision of iJie samei and of the several 
demonatratori and other assiiiLants employed therein, and shall 
be reBponsible for all the work carried on theie. 

(3) The Professor of Experimental Philosophy shall have the 
dhuge of the Clarendon Laboratory, and ^hall undertake the 
Mrsonol And regular supervision of the same, and of the several 
demonstrators and other tanta employed there^, aud shall 
be responsible for all the work carried on there. 

(3) The Wnynfltte Professor of Chemistry ihall hnVe the 
charge of the Chemical laboratories in the University Museum, 
or such part thereof as the University may hy statute assign to 
him, and shall undertake the rar^oiial and regular supervminn of 
the some, and of the several demonstratora and other assistants 
employed therein, and shall be responsible for oil the work 
canied on there. 

(4) The Linacre Professor of Unman and Comparative Ana 
tomy shall have the charge of the Anatomical and Kthnological 
Collections and the Anatomical Laboratories m the Umversily 
Muhcam, or such part thereof as the University may by statute 
assign to him ; and shall undertake the personal ind regular 
supervision of the same, and of the several demonstrators and 
otW asBislants employed therein, and shall be responsible for all 
the work carried on there. 

(5) The Professor of Botany and Rural Lconom^ shall have 
the charge and supervision of the Botanical Gardens and 
Botamcal CoUecliniiH belonging to the University , aud it Khali 
be part of his duty to make such Gardens and CoHections 
accessible to, and available for, the initniction of itudenu 
attending his lectures 

(6) The ProfeasorB of Geology and Mmerilogy respectively 
shall have the charge and supervision of the Geological and 
Palaeontological Collections, and of the Mineralogical Collection, 
helonging to the UniveiMty , and it shall be part of their duties 
to make such collections respectively accessible to, and available 
for the instruction of, students attending their lectures. 

! The Professor of Classicnl Archaeology, 

The Wykeham Professor of Physics, and 
Ihe Waynfletc Professor of Physiology, 
shall, in like manner, if the Umver>^ity hy Statute shall think fit 
to charge them therewith, undertake the charge of any collec- 
lions or laboratories connected with the subjects of their re- 
spective Chnirf], which the University may from time to time 
a b sign to them, and shall have similar duties in respect thereof. 

(8) The several Professors named in the foregoing particular 
regulations shall In the performance of the duties committed to 
them by such regulations be subject to the statutes of the 
University for the time being in force in that behalf 
This Statute proposed to be made by the Univeraity of 
Oxford Commissioners under the UnivcrBitie'i of Oxford and 
Cambridge Act, 1B77, for the University. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of ScLencee, October 26. — M. Wurlz hi the chair 
— The following papers were read . — On attenuation of the virus 
of chicken-cholera, by M. Pasteur If the most virulent virus 
(to be got from a fowl which has died of the chronic form of 
the disease) be taken aud successive cultivations mode of it m 
the pure Ktate, in bouillon of fowl’s muscles, the Interval of time 
between one sowing and another is found to affect the virulance, 
With intervals up to one mouth, kik weeks, or two months, no 
change of virulence is noted ^ but os the interval is enlarged the 
.virus is found to become weaker. The attenuation does not 
take place with mathematical regularity. No change can be 
detected in the mlcrosct^ic organisms to account for the changes 
in its power. But M. nsteur shows by experimcnti (in wbudi 
some DouIlloD, to which a little strong virus had been added, woi 
inclosed and kepi aome time In sealed tnbei) that it u probably 
the oxygen of tiieair that attenuates thr virulence* May It not 
then also afiect other kiods of was 7 ‘^ExperimentaI atudy of 
the action of the oiganm -of aheep, more or leaf nfmo- 
tory to splenic fimr, on tbo lnlOctloui agent | what beoomcB 
of specific microbia inkroduflcd directly into the circttUtion by 
Luge tranifusiona of anthracold blood, by M. Chauveau* After 
auen tranifuslon into ammali whcie reautonce to the disease u 
conalderable and ctrengthener by preventive inoculation, the 


bacterian rods soon disappear from the blood (Ih a few hours 
one cannot find them), ^ey are not dcstroved, however, 
but are arrested in the c.pillaiy system of Che lungs and 
of other parenchymatous organs, where tfiey may be found 
with retained vitality when the transfusion has been rapidly 
fatal. When the animal survives more than three days the bac- 
teria disappear from the lung and the spleen (as well as the 
blood), and health may be regained One region alone proves 
favourable to maintenance and development of the bactenan 
life, viz., the surface of the brain (pia mater), and the develop- 
ment there has quite special characters {elongation and mflexian 
of the rods and anprarance of spores), resembling those which 
belong to arlifiLial cultivations. The infectious activity of the<;o 
bacteria of the pia mater is ronsKlerahle.^Oh linear differential 
eqi aMons, by M. Appell — The Secretary announced the opening 
or a subscription for erection of a monument to the memory of 
S(mlUnzani in his native towa — On the class of linear difierentiBl 
equations, with rational coefficientB, the solution of which de- 
pends on the quadrature of on algebraic product which contains 
no other irrationality than the square root of an entire and rational 
polynoiiie, by M. Dillner. — Photography of the nebula of Orion, 
by Prof Draper. ^Application of feelenium to the constiucUon 
of A photo-electric regulator of heat for the burning in of stained 
glass window^, by M, Germain. As far as possible from the 
muffie furnace is placed n dark chamber closed by a parabolic 
reflector, the focus of which is in the axial line of the telescope 
coiumoniy u^ed. At this focus is a ball of selenium between 
two cups of braiiB, leaving a zone of Kcleuiam visible. 
One cup IS connected by German silver wire to a thermo ^ 
electric pile (of thirty elements), adapted for Ktrong heat and 
exposed to that of the muffle, and the pile is connected (by the 
other poles of its elements) to the aide of a stoppered porous 
vessel filled with water, ensuring a serunbly constant temperature 
on that side. The Lbcrmo-electnc current increases with the 
temperature, and while the part of the muffle covered by the 
telescope lemains dark, the hclcnluni does not efTcetlvely alter m 
resistance, but when a cherry-red tint is reached (indicating time 
to stop), the rcd^tancc of the selenium is reduced about a fourth. 
The current gams strength and sounds a bell, or afTeds a system 
whereby the fuel is diverted (With Ihe pile is connected a 
galvanometer, a condenser, and other sccon^ry airangcments.) 
— On some modifications undergone by glass, by M Salleron. 
He calls attention to the corrosion, deformation, and fracture of 
areometers used in sugar-works which treat molasses by osmoEC ; 
where the instruments are kept several days in a liquid at 95^, of 
dcniiity, 1014(2" B), and contamlng sugar 1 15 adi 91 gr ; total 
Z06 gr. pec hire. The ash consuts of chloride of potassium and 
organic salts of potash. The cracks are all more or less spiral in 
form.— Influence of light on germination, bv M, Fanchon, Ho 
measured the quantities of oxygen absorbed daring germination 
by identical luts of seeds. Light (he finds) accelerates tho 
obsorntion in a constant manner; the advantage iu favour of 
light bung from a fourth to a third of the quantity absorbed in 
darkness. The degree of illumiaalion bi relative to the quantity 
absorbed The respiratory acceleration in seeds illuminated liy 
day perMbts for several hours in the darkness. The accelerative 
influence of light is more InteoEC at low temperatures. 
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DR, SIEMENSES NEW CURE FOR SMOKE 
T'HE growing obscurity which distinguishes the winter 
X atmosphere of London has disposed men to con- 
sider whether it is an indispensable evil connected with 
the use of coal in great centres of population, or whether 
means can be found of providing the warmth and 
comfort which the copious use of mineral fuel affords 
us without having to pay the penalty of dispensing 
with the solar ray, of finding ourselves and everything 
wc touch covered with soot, and of occasionally having, 
even at midday, to grope our way with a feeling akin to 
suffocation. 

I am decidedly of opinion that the evil is one which 
not only admits of remedy, but that its cure would result 
from a closer attention to the principles of economy m 
the use of fuel 

Until within recent years wasteful expenditure was the 
rule both in the application of fuel to our large manu- 
facturing operations and for domestic purposes, but great 
strides have been made within the last twenty years to 
improve our mode of burning fuel both undci our steam 
boilers and in the metallurgical furnace. The Regcnc- 
lativc Gas Furnace, which was the subject of Faraday’s 
last discourse at the Royal Institution in 18C2 has contri- 
buted its share to this result, combining as it docs con- 
siderable economy, with the entire absence of smoke from 
the chimney. 

Since by the employment of gaseous fuel results such as 
these are realised, there seems no d prion reason why 
analogous results should not attend its application on a 
smaller scale, even down to the means of heating our 
apartments, which, although a small application in each 
individual instance, amounts, in the aggregate, lo the 
largest of all the uses of mineral fuel. 

Gas-grates have been tried by individuals desiring 
progress, but I know several instances in which on 
account of the great comparative expense incurred, and 
objections raised to the smell, and dry heat, as it is called, 
m the room, the time-honoured smoky but cheerful coal- 
fires were reinstated. 

A gas-grate that was arranged in my billiard-room m 
the usual fashion, consisting of three air- gas-pipes with 
apertures distributed over the fire-grate, and covered 
with pumice-stone, presented certainly a cheerless appear- 
ance, and filled the room (notwithstanding a fair chimney- 
draught) with fumes, rendering the benefit of the fire a 
doubtful one. These fumes could not have passed into 
the room from the upper surface of the pumice-stone 
owing to Its proximity to the chimney , but a little con- 
sideration made me come to the conclusion that these 
gases really proceeded from the ash-pan into the room 
The products of combustion set up by the gas flames 
ascend no doubt so long as they are intensely hot, but in 
giving off their heat to the inert pumice-stone they rapidly 
cool, and being heavier than atmospheric air, descend 
through the grate between the lines of gas fiamed^ and 
thus reach the apartment. Moreover the gas burnt 
towards the back of the fireplace takes scarcely any part 
in providing a red radiating surface in front of the grate, 
VoL. XXIII.— No. 576 . , 


serving only to baffle the draught passing towards the 
chimney from the room 

The first condition to be realised in an efficient gas- 
grate consists in suppressing all gas onhees except imme- 
diately behind the bottom front bar, and in substituting 
for the grate a solid dead plate Instead of using inert 
matter such as pumice-stone, 1 consider it fir more 
economical and efficacious to transfer the heat of the gas 
fiames to gas coke or anthracite, which when once heated 
helps the gas to increase and maintain a sufficient tempo- 
lature for radiation through its own slow combustion. 
The gas should not be mixed in the pipe with atmospheric 
air to pioduce a Dunsen flame, as ib frequently done, 
because by using the unmivcd gas a rich ll.ime is set up 
between the pieces of coke near the front of the grate, 
producing to the eye an appearance similar to a wcll- 
ignilcd ordinary coal fire, and the hot carbonaceous 
mattei through which it percolates ensures its entire 
combustion before reaching the chimney Heat will 
however gradually accumulate towards the back of the 
file, notwithstanding the suppression of the grate b.irs, 
and in order to obtain the utmost economy this heat 
should be utilised to increase the temperature of the gas 
flames and of the coke in front of the grate 

'lo accomplish this I h.ave constructed a grate accoi cl- 
ing to the annexed sketch. The iron dead plate c is 
riveted to a stout copper plate a facing the b.ick of the 
fire-grate, and extending five inches both upwards and 
do^^nviards from the point of junction The dead pl.ite 
c stops short about an inch behind the bottom bar of the 
grate to make room for a half inch gas-pipe fy which is 
perforated with holes of about one-twentieth of an inch in 
diameter placed zig-zagat distances of thiee-quartcrs of an 
inch along its upper surface. This pipe rests upon a lower 
plate which is bent downwards towards the back so as 
to provide a vertical and horizontal channel of about one 
inch in breadth between the two plates A trap door «, 
held up by a spring, is provided for the discharge of ashes 
falling into this channel. The vertical portion of ihi^ 
channel is occupied by a stiip of sheet copper about four 
inches deep, bent in and out like a lady's frill and riveted 
to the copper back piece. Copper being an excellent 
conductor of heat, and this piece presenting (if not less 
than a quarter of an inch thick) a considerable sectional 
conductive area, transfers the heat from the back of Iho 
grate to the frill- work in the vciLical channel An aic 
current is set up by this heat, which, in passing along thi 
horizontal channel, impinges on the line of ga^ flames 
and greatly increases their brilliancy So great is the 
heat imparted to the air by this simple arrangement that 
a piece of lead of about half a pound in weight introduced 
till oil gh the trap-door into this channel melted m five 
minutes, proving a temperature lo exist exceeding 619° F 
or 326'' C. The abstraction of heat from the back has 
morcovei the adtantage of retarding the combustion of 
the coke there while piomoting it at the front of the 
grate. 

The sketch represents a fireplace at my office, m a 
room of 7,200 cubic feet capacity facing the north. I 
always found it difficult during cold u eathcr to keep this 
room at 60° F. with a coal fire, but it has been easily 
maintained at that temperature since the grate has been 
altered to the gas-coke grate just described. 

c 
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This heating arrangement is not however essentially In order to test the question of economy 1 have passed 
necessary ; in several of the grates which I have the gas consumed in the grate through a Parkinson's 10- 
altered for gas I have simply closed up the space below light dry gas-meter supplied to me by the Woolwich, 
the bottom bar by means of a close-fitting ash-pan, Plumstead, and Charlton Consumer's Gas Company , the 
and introduced the gaspipe behind the lower bar, an coke used is also carefully weighed, 
alteration which can be efiecled at very tnfiing expense, The result of one day's campaign of nine hours is a 
and presents the advantage of great cleanliness, the ash- consumption of 62 cubic feet of gas and 221b. of coke (the 
pan being withdrawn only at intervals of several days for coke remaining in the grate being in each case put to the 
emptying. The appearance of the fire however is in that debit of the following day) Taking the gas at the average 
case much less brilliant than when the hot-air arrangement London price of 3J 6 ii, per 1000 cubic feet and the coke 
19 added. at t8j, a ton, the account stands thus for nine hours ; — 



ft. Copper pUlo 4 inch thick and lo inches wide nt hack of grate , /!. full nf c>^nper A inch thick c, iron deni plate fim led to plate a, angle phle with 
trap-door # fn removing lahe^ g is-pipe aDOUl | inch diauieicr with h Its | inch npiirt 

a cheaper fire than its piedecessor, with the advantages in 
its favour that it is tlioioughly smokeless, that it can be 
put off or on at any moment (which in most cases means 
considerable economy), that it is lit without the trouble of 
laying the fire, as it is called, and keeps alight without 
requiring to be stirred 

It may appear strange at first that the use of the sepa- 
rated coke and gas to produce a given effect should be 
fully as cheap as using the raw material combining the 
two constituents, but the solution may be found in the 


6a cubic feet of gas aL 3 j-. 61/, per thou«iand 2 604 

22 lb. coke at iSr. a toa . 2 I2i 

Total . 4 725 

or at the rate of o 524/f. per hour In its former condition 
as a coal- grate the consumption exceeded generally two 
and a half large scuttles a day, weighing 191b each, or 
47 lb, of coal, which at 23s a ton equals 5 jd. for nine 
hours, being o 6331^ per hour. This result shows that the 
coke-gas fire, as here described, is not only a warmer but 
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circumstance that in the case of the coke-gas fire no heat 
flashes up the chimney, but is utilised entirely for raising 
the coke in front of the grate to the condition most 
favourable to radiation into the room 

I hold that it IS almost barbarous to use raw coal for 
any purpose, and that the time will come when all our fuel 
will be separated into its two constituents before reaching 
our factories or our domestic hearths. Such a measure 
would not only furnish us with the complete solution of 
the smoke question, but would be of great value also as 
a money saving. In conclusion I may observe that I 
have taken up this question without the idea of profit, 
and shall be happy to furnish builders and others desirous 
to introduce the grate here described with the necessary 
indications to insure success C. Wii li am Siemens 

THE RUSSIAN IMPERIAL YACHT, ^^LIVADHV^ 

I N Nature, vol xxii p. 270, we gave an account of 
this remarkable ship, and stated that we should 
report the results of her trials to our readers. We there 
said It cannot be doubted that her speed wilt surpass 
14 knots/’ and wc pretty plainly intimated that it would, 
in our judgment, fall substantially short of 17 knots , in 
point of fact it has fallen between these limits, and nearer 
the higher than the lower, the average mean speed at the 
measured distance being 15 864 knots. The details of 
the several runs, which have not previously been published 
in London, wc believe, are as follows . — 

Nok uf Run Indicated II P SpLed m Knol>- 

I 12,267 15 69 

2 11,704 55 53 

3 *2.387 IS 83 

4 12.437 IS 65 

5 • '2,857 1592 

6 I2i472 . 15'65 

Average 12,354 

The Inals of the Ltvadia weie greatly hurried, the 
vessel going down the river on a Wednesday, making a 
preliminary run under steam on the following day, 
Thursday; on Friday she made a run at full speed for 
SIX hours, giving an average of 15 knots; and on Saturday 
she made her measured mile trials. Those who under- 
stand the conditions under which these steam trials were 
made will see at once that iL was not possible to obtain 
the best results with a ship thus put under steam day 
after day, her boiler lubes getting doublless more or less 
foul, and her machinery also falling somewhat out of 
perfect condition, especially where theic were thiec 
separate sets of engines to be cared for The bottom was 
also foul from having been three months in the wet dock 
at Fairfield. The effect of haste in making the trials is 
visible in the variations of horse-power developed upon 
the runs, thcie being a difference of more than 1000 h p. 
between the power developed, for example, on the second 
run as compared with that of the fifth. The speeds given 
above show less discrepancies than the horse-powers, but 
it can hardly be doubted that the Livadia as she is can 
be driven at over 16 knots under fair conditions, without 
any alteration whatever. It is, as has been said else- 
where, highly probable that some improvements might 
be made in the screw propellers, as it is not to be 
expected that the best conditions were secured at the 
first attempt. In fact we have evidence that the central 


screw was set at a pitch different from that of the side- 
screws, and runs at a different speed, it now appears 
likely that the pitch should have been the same in all 
cases, and when the opporLiinily offcis this change will 
probably be made, and the speed again taken Other 
slight modifications will doubtless also be tried, and 
those of our own naval architects, uho have well con- 
sidered all the facts, have foimcd the opinion that if ,iil 
minor causes of interference A\iLh the best performance 
arc removed, a speed approaching 17 knots may be 
reached in the Livadia, It needs no words of ours to 
convince the scientific world that whether any great 
increase of speed be obtained with this vessel or not, 
the Russian Ciovenimcnt has rendered a vast service to 
naval science by demonstrating on a large scale and in a 
public and unquestionable manner, the fact that a vessel 
whose breadth is enormous, and whose length is but one 
and a half times her breadth, may with no very inordinate 
expenditure of power be made to take a high place 
among the few fastest ships of the orld 

lUit the interest in the /.irW/rt, while it is greatest as 
regards her high-speed trials, by no means ends there 
Her steaming performances with diminished steam powci 
are also very interesting In consideiing these tlic reader 
should remember that in this case as in all cases of fast 
ships going with reduced power .ind at reduced speed, 
the peiformanccs arc subject to a double disadvantage 
first the weight of the machinciy carried is of com sc in 
excess of what is needed to pioducc the reduced power, 
and second]}, the friction and other losses arc likewise in 
corresponding excess. For example, when the Livadm 
is steaming say at 1 1 to 12 knots, she is employing less 
power than any one of her ihiec sets of engines produces , 
and if she had not to go beyond siuh a speed she might 
dispense with the other two sets of engines and boilers, 
and thus be relieved of nearly icoo tons of weight, and of 
Iwo-thirds of the fnctional .ind other losses which she is 
obliged to undergo when sieaming at u or 12 knots with 
all her engines working at a icduccd speed Bearing 
these facts in mind, we may now state that the reduced 
steaming of the Livadia is reported officially to have 
given the following results — 


Affcrcgite 

IncT 11 P 

Sped 

Wuil 

lull 

2969 

11 knuls 

Wilh 

Sliglilly 

4770 

U M 

1 1 

V 1 

8940 

55 .. 

Agiiniit 

Sl'ghtly ngainbt 

10,037 

■Si .. 

71 

Agaiimt 


'1 he indicated horse-powers above given u eie calculated 
from diagrams, and the speed Mas taken by log The 
results were icporlcd, Aie know, in perfect good faith, and 
are a correct indication, in the main, of the relation 
between power and speed in the I tvadia ivith her present 
screws, &c. They nevertheless appear to us to exhibit 
on the face of 4hem some slight discrcpancj, which is 
amply accounted for by the fact that the speeds were, as 
sve have said, taken by the log, which does not admit of 
that minute acciiiacy which may ami ought to charac- 
terise measured mile-trlal rchultb' The above figures are 
borne out by the sca-passagcs of the yacht. She steamed 
continuously in fair and moderate weather at an average 
speed of somewhat more thin 12 knots with an average 
expenditure of about 4000 Ind H.P. 

With all the above facts and figurcii before us we see 
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dearly how vaia have been the prejudices, and how 
baseless the predictions, which condemned ships of this 
type as incompatible with even moderately good speeds, 
and as ridiculous when the attainment of high speed was 
contemplated. It is with no small feelings of vanity, but 
with a genuine pride in a great scientific triumph which 
we ventured to predict beforehand, that we have witnessed 
the Ltvaefia's success It is a success which England 
may well envy, and of which the Russian Government 
may well be proud Its bearing upon the futuie of steam 
navigation cannot fail to be considerable even in the 
mercantile marine, while it is quite impossible for the 
war navies of the world to escape its influence Oui long- 
standing objections to the Inflexibk and Italia types of 
shijj are well known to our readers, the cons true lion of 
such ships under the name of first-class ironclads being 
most trying even to the common sense, and much more to 
the scientific sense, of the country. With the Livadta in 
existence, and with the facilities which such great breadth 
ns hers offers to the production of armoured ships worthy 
of the name, the expobiiie of our first-class ships to the 
destructive effects both of shells and of torpedoes, will 
not be endured Wc congratulate Admiral Popo/f upon 
ihe established succcbs ufthc great idea w'liichhc wab the 
hist to propound, and as the idea would still have remained 
a mere idea but for the powerful patronage of the Grand 
Duke Constantine, wc gladly recognise again the scientific 
acumen and that “courage of his opinions" which 
distinguish His Imperial Highness By consenting to the 
Inal of so great a naval experiment in a yacht of his own, 
the Emperor of Russia has secured a sea-palace of great 
speed, of unexampled accommodation, and of a freedom 
from rolling and pitching such as no other ship in the 
world enjoys 

On the last-named points — those of pitching and roiling 
“we have to record very lemarkablc results Wc arc 
informed on the best authority that in the gale m the 
Hay of Biscay, with waves running over twenty feel 
high, when ordinary vessels were seen rolling and 
pitching heavily, and even when the gale and the 
sea were at then highest, the greatest roll to leeward 
was 5 degrees, and that to windward 4 degrees, while 
the greatest pitch was 4 degrees and the greatest “'scend^' 
3 degrees This extreme limitation of motion was most 
extraordinary, excluding almost all the usual incidents of 
sea-life Nothing was secured on board, and nothing fell 
throughout the stoim There were occasionally heavy 
blows of the sea under the flat shallow bow, and these 
caused much vibration at times, but nothing ivas dis- 
turbed, and even the paint is nowhere ci acked throughout 
the wood-built cabms and palaces of the ship. 

In the accident which the Livadia met with on her 
voyage from Brest to Fcrrol, by striking heavily down- 
wards upon some floating object or objects during a heavy 
gale in the Bay of Biscay, with a high and confused sea 
lunning, the value of water-tight subdivision has been 
strikingly demonstrated. The injuries done by the blows 
were extended by the heavy strokes of the sea under the 
bluff bow, and several of the forward compartments were 
filled A scientific friend who inspected the bow after 
the compartments were pumped out in the harbour of 
I'errol, informs us that in two or three places the bulk- 
head divisions had evidently been badly struck and made 


leaky at the bottom, and in one compartment the sea waa 
plainly visible through the broken plating. And yet 
nothing was known on board of these injunes when at sea 
beyond the fact (ascertained by ''sounding") that a for- 
ward compartment of the double bottom had been some- 
how filled, so effectually was the ship proper preserved 
from all injury within the double bottom, and so little 
effect had the filling of the forward spaces upon the trim 
and behaviour of the ship I Tlic Livadia is constructed of 
steel, and is as lightly built as our own fast steel ships of the 
latest date , and as a similar accident to the recent one 
might occur agam, as it may to any ship of light draught 
and great buoyancy, il would no doubt be prudent to add 
something to the strength of the outer bottom where 
most exposed to strains and blows ; but this is a matter of 
detail which we leave the naval architect to discuss. The 
great lesson to be derived from the incident is the 
immeasurable value of double bottoms and of great 
compartmental subdivision in sca-going structures. An 
ordinary laige steam yacht not so subdivided might have 
been lost under like circumstances, and certainly would 
have been more or less jeopordised and more or less injured 
internally , in the present case not a particle of injury to 
the interior of the ship 01 to her costly fittings was sus- 
tained, and hours after the accident, with a very high and 
confused sen still running, Ihc Lord High Admiral of 
Russia and his guests dined as safely, as easily, and 
almost as quietly as if he had been ashore in his summer 
I palace of Orianda 


A MEDICAL CATALOGUE 

I/ukv Catalogue of the Library of the Surgeon-Generals 
Offuc^ US Aftny Vol 1., A— Bcrlidski 4I0, pp. 
888 (Washington Government Printing Office ) 

T he saying of Hippocrates, that art is long and lime 
IS short, IS so true, not merely of medical art, but 
of work in general, that most working men find their 
lives gliding so quickly away that they do not attempt 
great works, and very probably would not succeed if they 
did so But cveiy now and then we come across men 
whose energy is so marvellous, and whose power of 
getting through work is so enormous, that wc are struck 
with amazement at it Such a man is Dr. Billings, to 
whose extraordinary energy and perseverance we owe the 
present work. This purports to be only a catalogue of 
the Library of the Office of the Surgeon-General of the 
United States Aimy, and Dr, Billings takes care to call 
attention to the fact that it is not a complete medical 
bibliography, and that any one who relies upon it as such 
will commit a serious error. “ It is," he says, “ a cata- 
logue of what is to be found in a smgle collection ; a 
collection so large, and of such a character, that there 
are few subjects in medicine with regard to which some- 
thing may not be found in it, but whichjs by no means 
complete." It 15 not, however, a mere catalogue in the 
ordmary sense of the word, inasmuch as its contents are 
not confined to the names and titles of books and their 
authors. It is also a catalogue of ^subjects, so that any 
one wishing to read up a particular subject will find 
under the appropriate heading a list of the chief works 
bearing upon it. Nor is this all. There are other cata- 
logues in which a similar arrangement has not only been 
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attempted but successfully cairied out. But this catalogue 
differs from all others inasmuch as it is the only compila- 
tion in which the herculean task of arranging in proper 
order the contents^ not only of books, but of medical 
penodicals, has ever been essayed. To any person who 
is aware of the enormous extent of medical periodical 
literature, and who has had personal experience of the 
time and labour inrolvcd in looking up a few references! 
it seems almost incredible that any man should have had 
the courage to venture upon the task which Dr, Billings 
has successfully accomplished To give the faintest idea 
of the work, we take a single heading — Amputation, and 
we find, besides a large number of works and references 
under this title itself, several other headings on the treat- 
ment of amputation, cases and statistics of amputation, 
double amputation, history of amputation, intra-utenne 
amputation, methods of amputation, multiple amputationi 
sequelae and after treatment of amputation, spontaneous 
amputation, amputation in the course of disease, amputa- 
tion in gunshot wounds, amputation in infants, amputation 
in joints, amputation in pregnancy, carpal and meta- 
carpal amputations, tarsal and meta-tarsal amputation, 
amputations at ankle-joint, amputations of ann, amputa- 
tions of breast, amputations at elbow-joint, amputations 
of fingers and toes, amputations of foot, amputations of 
fore-arm, amputations of hip-joint, amputations of knee- 
joint, amputations of leg, amputations at shoiilder-joint, 
amputations of thigh, amputations of toes, amputations 
atwnst-joint, besides cross references to Amputation con- 
sidered under other heads, such as Gangienc, Hospitals, 
Surgery, Umbilical Cord, Arteries, Limbs, Osteomyelitis, 
Spinal Cord, Stumps, Frost-bitc, Pregnancy, Pyaemia, 
Elbow-joint, Breast, Tibia, Ankle-joint, Astragalus, Aneur- 
isms, Arm, Artery, Humerus, 3 lc On taking a single one of 
these headings, we find under it nineteen books, and on then 
attempting to count the references to periodical literature 
we go along until we come to the end of the letter C, and 
then stop in despair, for we have already got a hundred 
references, and find that to proceed to the end of the 
alphabet will be a work of both time and labour. The 
wcarisomeness of counting the number of references m a 
small fraction of one sub-head may give the leader some 
notion of the labour involved in hunting out and writing 
down the materials, and yet, after all, such idea would 
be very imperfect, for the labours of Dr. Billings and his 
assistants have not consisted merely m giving these 
references. A much greater amount of time and trouble 
has probably been consumed m the consideration of what 
should be left out than by the labour of airanging and 
compiling what should be put in, for in indexing journals 
and transactions the general rule which they have followed 
has been that only original articles should be taken^ 
though occasionally important papers in several penodi- 
cals, and reprints when the onginals have not been in the 
library, have been indexed. In describing the arrange- 
ment of the book we cannot do better than quote Dr. 
Billmgs* own words — 

“This catalogue includes both authors and subjects-^ 
the names being arranged in dictionary order in a single 
alphabet. Under the subject-headings are included the 
titles of original articles in the medical journals and 
transactions contained in the Library, for which reason 
the Catalogue is commonly spokcq or by those who are 


familiar with it as the * Index-Catalogue,' and the name 
has been adopted as being brief and at the same time 
distinctive 

"The form adopted is essentially that shown in the 
'Specimen Fasciculus’ published in 1S76, and it has 
been selected after a careful consideration of Lhe criticisms 
and suggestions brought out by that fasciculus. 

"The great majority of physicians, and especially of 
American physicians, who have given their opinion, have 
expressed a decided preference for this fomij and 
.altnough a librarian might find a complete separation of 
the catalogue of authors from that of subjects a little 
more convenient, the demand on the part of those who 
are to use it is very decidedly for the combination here 
given. 

" The following points have been kept in view in the 
selection and arningemcnt of the Ssubject-headings — 

" I Those titles have been selected for subjects for 
which It IS presumed that the maionty of educated 
English-speaking physicians would look in an alphabetical 
arrangement. 

"II Wheie there is doubt as between two or moiC 
subject-headings, cross-references arc given 

"III. Where both an English and a Latin or Creek 
word are in common use to desigiiate the same subject, 
the English word is prefened, and references are given 
from ihc others. 

" IV As a rule, substantives rather than adjectives arc 
selected foi subject-headings Exceptions occur to this 
in anatomical nomenclaUiie, as ‘ Lachrymal duct ’ , 
' Thyroid gland ’ 

" V In names of subject^s derived from personal name'?, 
the latter precede, as 'Addison’s disease' , 'Eustachian 
tube ' 

" VL Local diseases or injuries are as a rule placed 
under the name of the organ or locality affected, as 
' Kidney of) ’ ; ' N cck ( Wound of) ’ There are 

exceptions to this, m accordance ^ith Rule I, 

' Abscess (Pifinephi ///r).’ 

"VII. Cases in which one disease is complicated with 
or immediately followed by another arc placed under the 
name of the first disease with the sub-heading ' Complica- 
tions and Seque/ceJ 

"VIII When the mam subject of an article is the 
action of a given remedy in general, or its action in 
several diseases, it is indexed under the name of the 
remedy , but if it relate to its action in but one disease, it 
is indexed under the name of the disease. 

“IX The amount of sub-diviaion made under the 
principal subject-heads depends very greatly upon the 
number of references to be classed. 

" X As »a rule, the lefcrcnccs are given from general 
to more special heads, but not the reverse It is pre- 
sumed, for instance, that those who msh to consult the 
literature on ' Aphasia' will turn to ‘ Brain {/huascs oj) ' 
and 'Nervous System (J?isctircs of)f as well as to 
' Aphasia,’ without being directed to do so bj a crosa- 
refereiicc under the Utter title 

"XI Under the name of an org .in will be found the 
books and papers relating to the anatomy and physiology 
of that organ Following this usually come the abnormi- 
ties and maifonnatiDns of the organ, then its diseases, 
then its tumours, aivl lastly, its wounds and injuries 

"Anonymous works or papcis are entered in icgular 
Order under the first word of the title not an article or 
preposition. Russian and Japanese titles are translite- 
rated, and a translation is usually appended Greek 
names arc transliterated for the sake of uniformity in 
type. 

" In indexing journals and transactions, the general 
rule has been that only original articles should be taken, 
but occasionally important papers are indexed m several 
periodicals, and sometimes a reprint is indexed when tha 
original is not in the Library. 
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"The List of Abbreviations of Titles of Periodicals 
prefixed to this volume shows the journals and transac- 
tions which have been indexed to the present time. The 
right-hand column exhibits the volumes or numbers 
possessed by the Library, and, negatively, the deficiencies, 
which It is my earnest desire to fill. The List of Abbre- 
viations is separately paged in order that it may be bound 
by itself, if desired, for use with succeeding volumes. 

" Some of the abbreviations of names of places, 
especially in the United Stales, mieht have been still 
further shortened if the Catalogue had been intended for 
use only in this country But an analysis, by subjects, of 
so large a collection of medical periodicals is, necessarily, 
useful in St Petersburg, for example, as well as in 
Washington, its measure of lUility in any lotality being 
the extent of the collection of medical periodical Iitciature 
therein. IntelligibiliLy to foieigners, therefore, has been 
regarded as a quality cssenLial to the abbreviations in 
question. 

" In indicating paginntion, the rule is that where the 
article docs not exceed tuo pagci m extent the first page 
only is given If it exceed two pagCb, both the first and 
last pages are noted. 

“The work of preparing this Catalogue began m 1S73, 
and has been earned on persistently, and as rapidly as 
the amount of clerical aid available and the nature of the 
work would permit. 

"The present volume includes 9090 aiithor-LiLlcs, 
reprcscniing 8031 volumes and 6398 pamphlets It also 
includes 9000 subject titles of separate books and 
pamphlet'?, and 34,604 titles of articles in periodicals ” 

The rapid progress of every bianch of science, medical 
and otherwise, and the proportionate, or perhaps wc 
ought almost to say disproportionate, increase of medical 
and scientific peuodical literature, render it exceedingly 
difficult for the student to keep himself an coufant with 
the newest discoveries The Royal Society’s Catalogue 
of scicniific papers conferred an inestimable boon upon 
scientific men, but it left much to be desired, inasmuch as 
it gave only the names of authors, and contained no index 
of subjects. Sometimes, too, its strict confinement to 
periodical hterature is felt as an imperfection, for m rases 
where discoverica have been published in the foim of 
pamphlets of a few pages, one searches through the 
Catalogue in the vain expectation of finding them How- 
ever, we have hitheito had nothing at all resembling it in 
medical literature, but now wc possess the first volume of 
a work which greatly excels it both in scope and size. 
Such defects as the volume possesses are due to the 
imperfections of the library of which it 15 a catalogue, 
and it 15 to be hoped that all those (and their name must 
be legion) who piofit by the use of this remarkable pro- 
duction, will do their best to enable Dr Billings to make 
good the deficiencies. 

It 15 clear tliat, however complete any catalogue may 
be at the time of its publication, the constant appearance 
of new books and pamphlets day by day and month by 
month must render it more and mure defective, In order 
to supplement thi*; catalogue, and prevent this gradually 
increasing deficiency from being felt as an evil, Dr. 
Billings and Dr. Fletcher are now publishing the Jmiex 
Medteus^ a monthly classified record of the current 
medical literature of the world. This is published by 
F. Lcypoldt in New York, and by Trubner and Co in 
London. The great labour and expense involved in 
getting out this monthly index require for it a large cir- 
culation. At present, we believe, it is published at a 


loss, and an increased number of subscribers is urgently 
requested in order to permit its continuance. We there- 
fore trust that every one who finds his time and labour 
saved by this Index-Catalogue will show his gratitude 
to Dr. Billings and those who have assisted him, not 
only by helping to supply the wants of the library at 
Washington, but by subscribing regularly to the Index 
Mediciis. 

Wc cannot conclude this brief notice without congra- 
tulating the United States Government on having in its 
service such men as Dr. Billings and his able assistants. 
Doctors tletcher. Yarrow, and Chadwick, nor without 
expiessing the thankfulness which every medical man 
owes to them for the great boon they have conferred on 
medicine in printing and issuing the present Index- 
Catalogue 


THE PHILOSOPHY OF LANGUAGE 
Hax Aluller and the Philosophy of Language By 
Ludwig Noiri5 (London Longmans, Green, and Co. 

1879) 

T he substance of this work has already appeared in 
the German periodical Nord und isud^ and the 
author here tells us that he has reproduced it in an 
enlarged form and in an English dress in order to do full 
justice to Max Muller’s great merits in clearing the way 
"for future investigators" He consideis that eminent 
services hare been rendered to the cause of linguistic 
studies by the writings of the illustrious Oxford professor, 
and four out of the five chapters comprising this treatise 
are mainly occupied in putting this somewhat obvious 
fact in the clearest light. But he holds, m common 
piobably with Max Muller himself, that the problem of 
the uUimaic origin of arLculate speech has not been 
solved in the brilliant and deservedly popular "Lectures 
on the Science of Language " Many difficulties are there 
removed, much light is thrown upon a great number of 
obscure points, several abstruse questions are treated with 
an amazing wealth of illustration, bringing them home to 
the meanest capacity, and sundry popular views, notably 
those stigmatised as the " Pooh-pooh ” and "Bow-wow” 
theories, are either exploded, or reduced to their proper 
value. But the mystery of origin, the inexplicable ulti- 
mate residuum of roots, forming the constituent elements 
of all speech, remains almost unassailed, though distinct 
service has undoubtedly been done by narrowing down 
the question to this one issue. A still greater service is 
done when the gifted vritcr emphatically declares that 
these roots "aic not, as is commonly maintained, merely 
scientific abstractions, but they were used originally as 
real words." This gave the death-blow to the Platonic 
"types," ideas, metaphysical entities and concepts which 
had still continued to obscure the subject, and block the 
way like 50 much mcdioival rubbish. Herr Noird aptly 
compares them to the ova^ whence all animal and vegetable 
life. " By their development and uninterrupted growth 
all the known languages of the woild have reached their 
marvellous structure, and become the body of reason and 
the instrument of mind " (p 55). 

In the last chapter, which will doubtless be read with 
the greatest curiosity, the autber takes up the subject 
where Max Muller had left it, and develops the theory on 
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the origin of languagCi which he had already broached in 
hiB ** Urspning dcr Spracbe,” specially devoted to that 
question. The essential peculiarity of the view here 
advocated is contained In the following passage — “Lan- 
guage is the Child of Will, of an active, not ofa passive 
state ; the roots of words contain the proper activity of 
meHt and receive their signihcance from the ejects of this 
activity in so iar as it is phenomenal, 1 e visible. Human 
thought arises from a double root, the subjective activity, 
or the willj and the obj'ective phenomenon which is acces- 
sible to the senses.'^ 

Language is further represented as "a product of 
association and of the community of feeling which is 
developed, mtensified, and finally earned to perfection by 
community of life"(p. Si). Great stress is laid on the 
fact that human thought has a double root, the subject or 
individual activity, and its effect in the action, whence it 
follows that “ the life of language stands in an indissoluble 
relation to the development of human action" (p. S3) 
The earliest meanings of verbal roots are all said to be 
^'referred to human action,'^ such notions as to dig, 
strike, scrape, scratch, tear, lying at the root of endless 
derived and secondary concepts. 

Human thought is conceived as "an active process, a 
self-conscious, self-confident activity, not as a crude 
materialism imagines, the accidental play of unconscious 
atoms" (p 88) This active process is traced to common 
action, and language itself becomes " the voice of the 
community *’ (p 88). The essence of language consists in 
the naming of things, while the power of forming a notion 
of a thing, that is, of a group of phenomena grasped and 
conceived as one, constitutes the essential difference 
between man and the brute creation At the same time 
man can conceive of things only “ because he has the 
gift of speech, because he can give them a name ” (p, 90). 

The power of giving names flowed from the power of 
using signs. "He used signs and thereby attained to 
the power of using names also; or, in other words, of 
betokening again by a sound what he had noted before" 
The transition from one process to the other, attributed 
to the active will, is slated to be “ the most important 
part of the theory " (p. 92). 

Then the power of giving signs to things grows out of 
the habit of modifying them for his own use. “ Men dug 
caves, plaited twigs, stripped the beasts of their skin, the 
trees of their bark. Hence was developed the marvellous 
hitherto unexplained gift of abstraction, and this m the 
most natural way. Man learnt to conceive a thing as he 
learnt to create things. His own creations were the first 
things for him“ (p 92). So that language conceives 
objects only “in so far as human action has touched, 
modified, reconstructed them; in a word, in so far as they 
have received form^ Even such things as exist inde- 
pendently of the human will, or lie beyond the sphere 
of human action, are nevertheless brought within the 
sphere of human speech. "They become objects of 
human thought in the same way as the rest, that is to say, 
they are named as they would be, if the human hand had 
formed them" (p 98). 

Such 19 the line of argument pursued in the attempt to 
build up a new theory of articulate speech, which is here 
conceived by an evident disciple of Schopenhauer and 
the Monistic school, as an emanation of the self-con scioui 


human will, flowing from the power of forming abstract 
ideas, and dealing primarily and cKclusively with such 
things only as are either the direct creation, or brought 
under the direct control and modifying influence of man. 
But this seems to be a complete perversion of the natural 
sequence of events m the evolution of man and all his 
facult'es. Of these the very highest, next at all events to 
the moral sense, consequently the latest to be developed, 
was the conscious will. In the lowest savage tribes it is 
still often so feeble ns scarcely to be distinguished from 
mere sensation and animal impulse Yet the speech even 
of the rudest tribes is almost invariably found to be of a 
very intricate mechanism, subject to definite laws of 
structure and harmony, possessed at times of a copious 
vocabulary, embracing a variety of objects entirely beyond 
ihe influence or control of man himself, objects whose 
names cannot by the most violent straining be traced to 
those of things created or niodiflcd by human action. It 
IS very easy to quote a few instances in support of such a 
theory as this, especially from such highly imaginative 
languages ns those of the Aryan family, in which analogy 
and metaphor have had such fiee play during a long 
period of comparative culture But hundreds of such ex- 
amples would bring us no nearer than we were before to 
the starting point, to the faculty of naming things and 
actions, to the reason of certain sounds being selected 
in preference to others whercwiili to name them. 

The question still remains unanswered, whence came 
the " limited store of sounds with which man accompanied 
his action, '' and which are said to have in some mysterious 
way “ associated themselves with the objects produced or 
modified by the action" The difficulty does not he in 
the derivation of ca'lum or hole from a primitive root sku 
or but in tracing the oiigin of this root itself, and, in 
general, of all roots, whether they have to do with human 
action or not. For it is not for a moment to be supposed 
that all the roots even of the Ar>'an family can be identi- 
fied with the names of things subject to human influence. 
Such are, for instance, as expressive of mere existence, 
hence passive rather than active, rV///, tndh^ to burn, whence 
alSripj ars/us^ heat^ &c , w'ords all applicable primarily 
rather to the powers of natuie tfa.'in of man, miy und, to 
flow, whence uSor, udum, iindo, Goth wato^ iMjater^ &c , a 
purely natural object named directly from a purely natural 
conception , to resound, whence son us, sound j 

svanitam, somtus, all words expressive of natural noise, 
and if Eichhoff is ri;^ht m connecting the Gothic sangws 
and English song with this root, then these human actions 
can be conceived only as secondary derivatives from the 
primary idea of natural sound, This is the logical order 
of sequence, but it is as subversive of the author's theory 
as arc many other Aryan roots which need not here be 
quoted. Enough has been said to show that this theory, 
while leaving the veal question of origin untouched, will 
apply in any case to a part only of the original stock of 
roots in the Arjan family Nor, as stated, wdl it help us 
in the least towards an explanation even of these 

On the whole it is to be feared that our author leaves 
the matter much where Max Muller left it at the end of 
his "Science of Language”, for the theory here advocated 
assuredly does not answer the questions * How do mere 
cries become phonetic types? How can sensations be 
changed into concepts? These questions can be answered 
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only by divesting the mind of all metaphysical vagarieSi 
and approaching the discussion in a spint of strict loyalty 
to the established principles of evolution. The universe 
IS not “a mental phenomenon/' as Schopenhauer would 
call it, nor is speech the deliberate product of conscious 
will. It is an organism which, like all other organisms, 
had its Ongm in a germ, and its slow growth and silent 
development in suitable surroundings, independently of 
all conscious action. Yet in dealing with a subject of this 
sort one still feels how much easier it is to refute error 
than to establish truth. ^^UUnam tani facile vera tnvenire 
possim qtiam falsa convincere " A. H Kkanc 


OUR BOOK SHELF 

Easy Lessons in Science^ Edited by Prof. F. W flanctt 
I, Easy Lessons in Heat ByC A, Martincau II Easy 
Lessons in Light. }\y Mrs, W, Awdry (London ■ 
Macmillan and Co , 1880.) 

These excellent little lesson books deserve a wide circu- 
lation. Well and clearly written, they arc at the same 
time strictly of the " scientific rather than of the so- 
called "popular” style of exposition; there being none 
of the objecUonable sensational clement with which 
certain Fiench works in light science have too greatly 
familiarised us The cuts with which the volumes 
before us are illustrated are numerous, appropriate, and 
many of them anginal In each case the reader is in- 
structed in the simple apparatus needed Co repeat the 
experiments described ; so that a teacher who desires to 
give to young pupils a few elementary lessons in the 
sciences of heat and light will find here the very text- 
books most suited Co his requirements. Miss C. A. 
Martineau’s " Lessons in Heat " follows the usual order 
of text-books in that science. The first lesson deals with 
expansions, the second with notions of temperature, the 
third tells "how heat spreads," and so forth, and in the 
concluding chapters some of the fundamental facts of the 
relation between heat and mechanical work are made 
known One cxpenmenL which we do not remember 
meeting with before in the shape in which it is given 
deserves to be cited. It is a variation on Davy’s old 
experiment with fiame and gauze " Put a bit of camphor 
on the wire gauze, and hold a light under it. The vapour 
of the camphor passes freely through the gauze, catches 
file;, and burns with a blue fiame till the whole of the 
camphor has been turned into vapour and buined But 
the name does not pass through the gauze to set fire to 
the solid camphor " 

Mrs. Awdry^s "Lessons on Light" are no less felicitous 
in their treatment of the subject The usual popular text- 
book on Optics abounds in descriptions of dmcrent optical 
instruments, telescopes, microscopes, kaleidoscopes, and 
the like, without much trouble being expended upon first 
principles. But in these lessons first principles claim 
the prominent place : the first point explained is the law 
of inverse squares, and the second the geometrical laws of 
refraction and reflection — and the explanations arc ad- 
mirably yet quite simply done, A most interesting feature 
is that the latter half of these easy lessons js devoted to 
physical optics. One chanter on the w.iye-thcory, and 
two entitled "Measurings” prepare the way for a capital 
lesson on Diffraction A lesson on the Spectrum and 
one on the Rainbow close the series. 

We do not say that there is no room for criticism in 
ludging these little volumes A professed teacher of 
Natural Philosophy might grumble at the omission of 
certain things that claim prominence m all the older text- 
books and in many of the syllabuses of contemporary 
examinations Yet we would challenge such critics to 
.produce a more useful, or suggestive, or accurate set of 


lessons, or one more entirely from the two besetting 
faults of sensational popularisation and educational cram. 

It is to be hoped that Prof. Barrett will continue his 
labours in adding to the series he has so ably edited. 

Outline ^ a Course of Natural Philosophy, with S^ct~ 
nien Examination PaJ^rs. By Gerald Molloy, D.D 
(London . Simpkin, Marshall, and Co , 1880.) 

This work of 114 pages contains a syllabus-outLne of 
the course of lectures in Natural Philosophy by Dr. 
Molloy, at the Catholic University of Ireland, and Is 
reprinted chiefly to meet the wants of teachers in inter- 
mediate schools. To the syllabus, which is remarkably 
full and complete, is appended an extensive series of 
examination papers on all branches of physics except 
light, electricity, and magnetism, which are promised to 
follow These questions, though chiefly elementary, have 
been carefully prepared, and are a valuable part of the 
work. In an appendix Dr. Molloy reprints a paper 
giving an account of his particular form of bichromate 
battery, which appears to be peculiarly suited to the needs 
of schools and colleges, wnerc a powerful battery of 
convenient form is required to be in readiness for occa- 
sional use 


LETTERS TO THE EDITOR 

\Tkt Editor docs not hold himself respoHsihU for opinions txprtsitd 
by his eorrespondents.. Neither can he undertake to return, or 
to correspond with the writers of, rejected manuscripts* No 
notice IS taken of anonymous communications ] 

\The Editor urgently revests correspondents to keep their tetters as 
short as possible The pr essureon his space is so great that it 

is impossible otherwue to ensure the appearance even of ctm" 
munuations containing interesting ana novel ftutsi\ 

Sir WyviUe Thomson and Natural Selection 
I AM sorry to find that Sir Wyville Thomson does not under- 
£»tand (he principle of natural selection, as explained by Mr 
Wallace and myself. If he had done so, he could not have 
written the following sentence m the Introduction to the Voyage 
of the Challenger — •" The character of the abyssal fauna refuses 
to give the least support to the theory which lefers the evolution 
of bpecies to extreme variatiou guided only by natural selection,’’ 
Thiji 16 a standard of criticism not uncommonly reached by theo- 
logians and metaphysicians, when they write on scientific subjects, 
but IS something new as coming from a naturalist. Prof. Huxley 
demurs to it in the last number of Nature , but he docs not 
touch on the expression of extreme variation^ nor on that of 
evolution being guided only by natural selection. Con Sir 
Wyville Thomson name any one who has said that the evolution 
of species depends only on natural selection? As far os concoma 
myself, I believe that no one has brought forward so manyohserva- 
tioiu on the effects of the use and diiiuse of parts, as 1 have done 
in my " Variation of Animals and Plants under Domestication” , 
and these observations were made for this Special object. I 
have likewise there adduced a considerable body of facts, showing 
the direct action of external conditions on organisms ; though no 
doubt since my books were published much has been Jearnt on 
this head If Sir Wyviile Thomson were to visit the yard of a 
breeder, and saw all his cattle or sheep almost absolutely true, 
that IS closely similar, he would exclaim : "Sir, 1 see here no 
extreme variation ; nor can I find any support to the belief that 
you have followed the principle of selection In the breeding of 
your animals.” From what 1 formerly saw of breeders, I have 
no doubt that the man thus rebuked would have smiled and said 
not a word If he hsd afterwards told the story to other 
breeders, I greatly fear that they would have u^ed emphatlo but 
irreverent language about naturalists. CHAU.E3 Darwin 
Down, Beckenham, Kent, November 5 
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Gflological Changei of Level 

In t most friendly notice in your la^it issue of the Metmnrs 
forming the fir^t volume of the oflicial Report of the 
ChaHenger Expedition, Prof. Huxley talces exception to a 
eentence m my ihort Introduction. "There ';eem^ to be 
suRiclent evidence that all chanjei of level since the close of 
the Pilxozoic period are In direct relation to the present coast 
lines," and he aslu in whit possible sense this can be the case. 

1 fully admit the criticism, and that the sentence as it stands 
does not explain Itself. 

That it IS not a relation of ordinary parallelism Lyell^s and 
D'Orbigny's maps of old coast Lines, a map published by myself 
in "The Depths of the Sea,” and particularly the beautiful later 
maps of Jurassic, Cretaceous, and Ternary France byM. Delesse, 
abundantly show. I have explained my idei of the relation 111 
position between the recent deposits and those of the Tertiary 
and Secondaiy penodb in “The Depths of the Sea” (pp 472-476} 
at some length I believe that the Jurassic, the Cretaceous, and 
the Tertiary formations are essentially a/ deposits, and that 

their belts of deposition form approximately a senes of contour 
bands upon an elevation which has persisted throughout a long 
senes or local and general osciUationq, the &iim of which has 
laiscd the whole through a small vertical range. Such osciUa- 
liona have also, doubtless, nlTected the bottom of the sea, but no- 
where to such au extent a^ to modify in any important degree 
the conditions of the abyssal region 

Prof Huxley says, " There is nothing, so far as I am aware, in 
the biological or geological evidence at present accessible, to 
render untenable the hypothesis that an area of the mid -Atlantic 
or of the Pacific sea-bed as big as Europe should have been 
upheaved as high ai Mont Blanc and have subsided again any 
time since the Falceozoic epoch, if theiewcrc any grounds for 
entertaining it.'^ 1 think however lie will admit that the fullow- 

uig Challenger if they can be established, affoid at least a 
presumption against an oscillation of such a kind, at all events in 
post-Trjassic times, beyond which il is difhcult to stretch even the 
imulnation 

Ine careful researcliee of my colleague;, Mr Murray and the 
Abb^ Renard, with wluch 1 have had the advantage of being 
familiar dunng their progress, have led us to the belief that (1) 
the chalk of the Cretaceous period was not laid dow'n in what we 
now consider deep water, and that iLs fauna, consistinir mainly 
of shallow -water forms, merely touches the ujijiei limit of the 
abyssal fauna , and (2) that no beds exiot m the senes of known 
sedimentary rocks which correspond in composition and in 
structure with the beds now in process of formation m the abyssal 
sea ("The Atlantic,” \ol, lu p 299). 

The hypothesis of the elevation of a mass of land equal to 
Europe and as high Mont Blanc in the middle of one of the 
reat ocean basins could 111 our present state of knowledge be 
efensible only on the supposition that it wa^, a phenomenon of 
th* same order as the elevation of some portion of our existing 
continental land, and there is now, to say the least, giavc reason 
for doubting that any rock which is due to accumulations foi incd 
At depths over 2500 fathoms, the average depth of the basins lo 
which Prof, Huxley refers, enters into the composition of any 
existing continent. The present land consists of a set of crystal- 
line rock-axes of various a^i, wuh a long succession of sedi- 
mentary deposits, all of which give evidence of having been laid 
down lu water of moderate depth, piled up upon and agaiii'^t 
them. Such a hypothesis therefore, besules being wiihnut a 
single fact m its supjxiTt, would be met by a strong adverse 
argument from anafoi^, and would lie, so far, m a worse 
case than the hypothesiB of the oiigin of species by natural 
selection. 

I thoroughly agree, however, with my friend Prof, Huxley 
that "the value of the great work which is now being brought 
before the public does not lie in the speculations winch may be 
based upon it, but m the mass and the solidity of the permanent 
additions which it makes to our knowledge of natural facts,” 
and I imagine that all of us who ore engaged in that work look 
upon It u our fint and paramount duty to present these natural 
facts which have been acquired os simply and as eflccUvcly as we 
cam. Still the generalisations or impressions, or whatever they 
may be, of the Tew men selected to observe these facts are as 
mura a part of the result of the Expedition u anv thing else, and 
1 think ft il alia our duty to offer them (o our feUow-workcn for 
what they ore worth, C, Wvvilli Thomson 

Boniyde, Linlithgow, November 6 


" The First Volume of the Publications of the 
* Challenger' ” — A Correction 

Tiiekb is a typographical error in my notice of the Chailmgtr 
publications, published in last week'^j Nature, for which I 
should, of course, be disposed lu blame the printer, hod it not 
been hinted to me that my handwriting is sometimes not 80 clcsr 
as might be wished 

I appear (p 2) to agree with the proposition that " the deep-sea 
fauna presents us with many forms which arc the dned and but 
little modified descendants of 1 crtiary and Mesozoic species.” 

As Few things can be much welter than the inhabitants of the 
ocean abysses, this opinion seems to be, to say the least, eccentric. 

But "dried” should have been printed "direct,” which was 
the word denoted by rny giaphic symbols T. II. IIUXLLY 

4, Marlborough riace, Abbey Road, N W , November 7 

CorreBpondence of Phenomena in Magnetic StorniB 

The Aslionomer-Royal havin;; lately leceived from the 
Observatory of Zi-ka-wei, m China (latitude 31" 12' north, 
longitude, from Greenwich, Hh. 6ui cast), luhographed copies 
of the photographic traces of the declination and horizontal force 
magnets, extending frurii August ii Lo 14, and from August 17 
to 20 of the present year, has placed them in my hands for 
comparison with thr (irecnwich records Some particulars of 
this comparison are herewith annexed. Greenwich time is used 
throughout. 

A genernl examination of the two sets of curves shows that 
the disturbances were usually greater in m.igniLude at Greenwich 
than at Zi ka wli. Compiring the curves in detail, it is found 
that on August ii, at 10 20* a m , after a quiet period, the 
decimation and hnn7onlal fence magnets at Cirecnwich both 
made a sudden start, which was the commencement of amagnetic 
diBlurbauce, lasting until midnight An auparcntly equally 
buddcii start (from a quiescent state), in both declination and 
horizontal force, is shown on the Zi-ka wci curves, occurring in 
decimation at 10 12 am, ami in horizontal force at 10.20 a.m. 
(as nearly as the small scale on which the curves are drawn will 
allow measures to lie made) This first motion was to decrease 
the west declination and increase the hnrujntal force at both 
places A bold nintiuii in the two Zi-ka-wei curve! at 1130 
a m. (increase of dc^Juiatiui, decrease of horizontal force) has 
corri.'iponding decrci-iC of horizontal forLe at Greenwich, not 
accompanied, however, by much motion in declination. And of 
numerous fluctuations uccurnn r at Greenwich between noon and 
midnight of the same day, some appear to correspond with 
motions at Zi ka wci, wbil t others do not. 

A calm ^lalc follows at both places, until near noon of August 
12. On this day at about ii 40 a m the magnets at Greenwich 
made a further start, and until 4 p.m the movements were large, 
A coiiespnnding start is aUo show'ii in both the Zi ka wei curves 
(commencing, according to the register, some minutes sooner 
tiian at Greenwich), the movements following being similarly 
large. Aftcrnaids, until 6 a in. of August 13, considerable 
oscillation was nearly cuntinnally shown at Greenwich, there 
being cqiccially a large change uf declination between 7 and 9 

t ).ui (August 12) , hut there I'l no strongly marked motion at the 
attcr time at Zi-ka-wci, and llic cliangcs are throughout much 
<:mallcr than at Giccnwicb Later on August ij further Oscil- 
lations occur at both places, but the separate motions are in no 
particular accordance. Ilie iHriocl of disturbance ^cenu defi- 
nitely to come Lo an end at both places at 6 a.m on August 141 
A period of quiet is broken at (neenwich on August 18, at 
1 45 p.m , by a sharp though small movement both in deciina- 
tioii and Uoi izontal force (increase of both). There is a cone- 
spending •^harp increase (after quietude) of horizontal force at 
/i ka-uei, but no change of declination. A bold inciease of 
declination and decicasc of hoiizuiital force at Greenwich at 7 
a m, of August is accompanied by a similar decrease of hon- 
7ontal force at Zi-ka wei, but with little change of decimation. 
Bolder changes occur at the latter place at noon, but wuh com- 
paraiively ''mall change at Greenwich. The mngnels become 
quiet at both places at or near midnight of August 19. 

The general result of iIils compaii'-oii of Greenwich and Zi- 
ka<wei curves appeals to be that, after a quiet penod, the first 
indtcnlion of disiurbancc, if sudden (it nc«l not be large) occurs 
simultaneously or nearly so at both places, but that during the 

* Approximaicly slated to lie 10 in m inv rnviuua Irtter (Naturb, voI 
xali p 361) nnd Ml quoted by Mr, Wliqjplefp 55BX The lime above given 
IS more cHatt 
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contilkiiaiice of dissturbince the oballailons of the magnets Gcem 
to b< BO locally modified that it becomes difficult to trace corre- 
apondence; some movements appear to correrpond, and some 
not, A strongly -marked bend m the trace at one place may 
appear, afi it were, stunted m that at (he other place, or may not 
be perceptible at all The disturbances appear to die out at 
pretty much the same time at both places. All this confirms 
very much what Mr, Whipple has already pointed out as regards 
Melbourne (Nature, vol, xaii. p. 55S), 

M. Dechevren*^, In some remarks which accompany the sheet 
of curves, notes (hat the disturbance of August 11-14 the 
greatest CRpcnenced since the establishment of photographic 
reglitralion at Zi-ha-wei m the year 1877, and he considers that 
the changes then observed (those of vertical force included, of 
which he gives no curves) are similar to tuch as vould be pro- 
duced by a powerful magnet placed in a certain defined position 
It may perhaps be here pointed out that the results given by the 
Astronomer Royal m bis paper, "First Analysis of One Hun- 
dred and Seventy-seven Magnetic Storms’' Tram, for 

1B63) appear to give no support to a theory of this kind, and 
indeed ■-eem conclusively to show that at Greenwich the ob- 
served disturbances cannot be accounted for in any such way. 

It should be ailded that M. Dechevrens reports aUo that strong 
earth currents were experienced on August |1 and 12 on the 
submarine telegraph lines connecting Shanghai viih Nagasaki 
and with Hong Kong, as well as on the land lines m Japan, <^0 
much so that correspondence uas frequently interrupt^, but 
that no interruption appears to have been experienced on the 
occasion of ine generally smaller magnetic disturbance of 
August 18 William Illlis 

Royal Obiervatory, Greenwicli, November 6 

Meteor 

A VERY large and brilliant meteor was observed here at 6h 
41m. p.m G M.T., on November 8 Its size was at least equal 
10 one fourth of that of the full muon, and it lit up the whole 
garden for about a second and a half. It was pear-shaped. 'Ihe 
colour was white, and left behind it a pale red train. Its path 
was from a point half-way between a and 8 Fersei to 3“ above 
If Uram Majons, The sky was rather hazy at the lime. 

Slonyhurst Observatory, November 9 S, J Perry 

Condition of Jupiter 

On the evening of the 2nd 1 had a fine view of Jupiter with 
my 6-ini)i Cook^ cquaLarial Ihc general appearance of the 
planet was remarkable for the bright co'ounng of the belts and 
of the red spot, a circumstance strongly noted by a gentleman 
who was observing with me, and who had not seen ihc planet 
for Home lime 

1 could not however trace the usual white ring round the red 
■pot. Relow the red equatorial belt was a row of four or five 
•iniRll irregularly-shaped spot^, nearly hl.ick in tint, and resem- 
bling sun-spotsisccn under a low power. 

The% diirk spots seem now aficcting Jupiter’s surface in 
several part^, and are certainly not usual to it About gh. 26m. 
Satellite 1 . was occulted. 1 watched it gradually coming to 
contact, and at last U seemed to advance on the face of the 
planet, at least one-balf of Us diameter appearing lo project 
ihereon. It then faded out gradually 

September 3, 1879, at Qh 8m , with ihc same instrument 
Satellite III. reappearing after occultation, was slightly (but 
certainly) projected on to the disk of the pkinet Ic will be 
interesting to noiice whether the present condition of Jnpitcr 
will be accompanied by more than ordinary displays of aurora;, 
of which symptoms have already appeared. 

Guildoivn, November 6 J. Rand Cafron 

P.S — Since writing Ihe above accounts reach me of aurorm 
at Brighton on the 3rd and in the Orkneys on the 4th instant. 

Vox Angclict 

Many of your readers may be acquainted with the nature of 
the Vox Angchca stop on a good organ. It ccnai^ts of two 
nnki of pi pea of small scale and delicate quality of tone, one of 
which is tuned slightly sharp, so that a u avy (hence called C/iitfa 
Mi^ru) sound la produced. Now it is possible to obtain very similar 
•fleets on an ordinary Estcy American organ. Given the viola 
and violclta stops to be drawn out, wrap a baud of india-rubber 


(an ordinary clastic band does very well) ronnd the neck of tho 
viola stop BO ihat it cannot return completely home, on moderate 
pressure, and allowing a fraction of an inch to intervene between 
its true finil position when inactive; beats will be heoid of 
intensity depending upon the deviation from complete occlusion 
of this stop. The nearer the viola stop is to ocdusion the more 
rapid the peals , but it is undesirable to obtain rapidity, os the 
lower notes are too prominently out of tune in this case. Any- 
body can, by experiment, determine the proper amount of devia- 
tion to be employed, and having done t^ the effect is remark- 
ably good. On an Estey, the two stops mentioned are the only 
admissible ones for such an expenment, from consideration of 
overtones. No doubt some of your readers may adopt a more 
elaborate and convenient method of regnlating the deviation thsa 
by elastic band^, afier some experiments. It may lecm a paradox 
to obtain beautiful cmcordant effects by the use of discordant 
vibrational relation^, but it is undeniable that on a first clasH 
organ the Voix Celeste, or Vo* Angelica, or Unda Mori^, is a most 
beautiful stop, and is capable of producing perfect con sordini 
effects, Gi-orge Rayleigh Vicars 

WoodviIIe House, Rugby, November 3 


Solida Rnd Liquids at High Temperatures 

Some years ago I made an investigation much simpler but 
somewhat similar to that referred to by Prof Carnelley m 
Nature, vol. xxu p 435 An account of the cxpcnmenls 
then made was communicaL^ to the Royal Scottish Society of 
Arts, 1874-75. One of the results of that investigation was 
that while we do know something about the tenapcraturcs at 
which different forms of matter change from one state to another 
when a "fra surface*' is present, yet we are utterly ignorant 
of the temperature at which that change will take jdacc when 
no **free surface*' is present. It will be necessary here to ex- 
plain that a "fa iurfaie" is any surface of the body under 
examination at which it is fra to change Us state. A surface of 
water, for instance, 111 contact with Us own vapour is a "fra 
surface" for the water passing into the gaseous slate. The sur- 
face of a piece of ice lu water, again, is a "fra surface" at 
which the water may freeze or the ice may melt. And what are 
known as the free/iiig, melting, and boiling points of water are 
the temperatures at which these changes take place when such 
" f ec surfaces" are present. As to what the freezing, melting, 
and boiling jioints are when these "fee suifaas" axz absent, 
wc have at present no knowledge whatever. All wc know is that 
the freezing point is lower, and the ‘'melting” and '* boiling 
points” are higher, than when "free \urfaies" are present. 

The fir-t of these points is loo well known to be referred to 
here. I'hc last point was illustrated m the paper referred to by 
an experiment in which water was heated m a metal vessel under 
atmospheric pressure to a teinjieralure far above the "boiling 
point, when Llic water exploded and violently ejected itself 
from the vessel The superheating of the water was accom- 
plished by carefully excluding oil "fra surfaces" by hrinmng 
llie water into as perfect contact w ith the metal of the vessel as 
possible 

Many expenmenis were also made to get direct and thermo- 
metne experimental illustration of the existence of ice at n 
tempcr.ilure above the "melting point,” but no sati^sfactory’ 
illu>*trations were got, on accoant of the great difficulty of 
getting quit of "fa surfaces" Of course long as iheie 
existed a "fa surface" at the surface of contact of the ice with 
the thermometer, the temperature at that part could not ri c 
above the " melbng point.” It was however shown by indirect 
evidence in'll ice may exist at a temperature above the '* freezing 
point" by referring to the well-known and beautiful expcnmeni 
of passing a beam of light through a block of ice. When this 
lb done with the aid of proper apparatus it is seen that the heat 
of the ray is absorbed by the ice, and that melting lakes place at 
different points iiuide the block. Now the presumption is that 
the heat is absorbed at all points inside the block, but as the 
melting only takes place at certain points the heat absorbed 
where there is no melting must raise the temDerature of the ice at 
those points above the "melting point,” and the heat there ab- 
sorbed by the ice will be conducted to Ihc "fee mf facts" where 
It IS spent 111 melting the icc 

Now though I was perfectly prepared to find that Prof. Car- 
ncllcy had succeeded in heating the inside of a block of ice to a 
temperature above the "melting-point,” 1 certainly did not 
expect so high n tempernture as liis experiments indicate to be 


NATURE 


35 


A'Ipp. 11 , x88oJ 


possible. But what is still more pazslin^ ia how Prof. Carnelley 
succeeded in burnioff his Sneers uith the ice. Our previous 
knowledge would lead us tu suppose that the outside surface of 
the block of ice was a fret sur/ace, and that therefore itAvould be 
impossible, however hi^h the temperature of the intiitlc of the 
block, to heat the outside above the “melting point," as we 
should expect the ice to melt or to hublinic at the outside, and 
ke» the temperature nt o" C. 

These expectations being disappointtd, we naturally look to 
the decreased pressure under which Prof Carnelley's experiments 
were made for an explanation of lliis most unexpected state of 
matters Now it is very evident that wlicn dealing w ith pressures 
of about one atmosphere, and with temperatures of 120'' and 
180^ C , that pressure, nb pressure, has nothing whatever directly 
to do with the “melting point" of the ice While this is the 
case, it is equally evident that it has a most important influence 
on the surroundings of the ice. At the pressure of 4 6 mm., at 
which the experiments were made, no w aler would be presell, 
there would be nothing but ice and water- vapour, lleie then 
^pears to be the great teaching of Prof Carnelley’', experiments 
Th^ shjio that the sufface of ice bounded by U\ own vapour is not 
a “/ire iurfai.e *' '1 his result is ho very unexpected that much 

consideration will be necessary before wc can rc anange our 
ideas to meet tlie new facts 

We might imagine that nothing could lie more free than the 
suiface or a budy bounded 1)y iKilhing but its own vapour, yet 
Prof Carnelley '•! experiments seem to say it really is nut ‘O, and 
not being a **ftce swfaccf W'c of course Know nothing whatever 
of how high (he temperature will require to be bcfoie the ice 
ivill inell under thc-e conditions 

These uxneiiments of Prof. Carnclley’s arc sj interesting that 
we wait with impatience a full description of them Ilia results 
indicate somellnng new with regard to the influence of a liquid 
on its melting bolid 1 oliservc that Prof. Carnelley’s results arc 
doubted by most of your correspondents, but for the present we 
must accept them wlien Pi of Carnelley distmclly states that 
the temperature of the ice was taken by means of a thermometer 
in contact with the ice }Oii*w AirktN 

Darroeb, Falkirk, N B., October 30 

Wire Torsion 

In the IcUcr in Natl re, vol xxii p 604, w hich w e wrote at the 
request of Major llei scbel, who asked fur information regarding the 
connection between tensional and torsional stiains of a brass win, 
w'e mentioned that there were many pa|)ers scattered through the 
ProteeJifigs of learned societie', dcilmg with the fluulity of metals 
There ii one communication to which wc might specially have 
referred, as it deals m particular with the tnr>ional yielding of 
wire-, under tension, and this is a jiapcr on *' 'lor-ion,” by Prof 
G Wiedemann, in ihe Anualm dtr J'hyuK iind Chetnic, Nu 4, 
vol vi , 1879, pp 485-520, and of ^^hlch a translation is given 
in tlie I'/niosophnai Magazine, vol. ix , January iSSo, pp 1-15, 
and tebruary, pp 97-109 The first part of this paper gnes a 
detailed account of experiment', which show ■ — (1) that a brass 
wire often subjected to a particular tuisioii, either in one or 111 
both directions, becomes “kdlcd” for any less torsion'', that i'^, 
follows Hooke's, law foi its tempirary torsions , (2) that a wire 
under tension acquires greater torsional set fiom a given lorMOml 
conple than when the wire is iincxtended , (3) that a wire under 
even considerable tension may be killed by torsion in alternately 
opposite directions, that is, it will obey lloolce’s law for any tension 
or torsion less than the stresses actually applied originally. Prof 
Wiedemann in the second part of his paper considers the well- 
known “agitation elTects,’^ and enters on an explanation of the 
phenomenon bascrl upon molecular allincations referring to the 
magnetisation theory of Weber and Koliaiisch which is based on 
the same idea 

The strains in Prof Wiedcmann’n wires w'cre however much 
esB than 111 those used m Major Herschel’8 experiments, 

John Fehhy 

London, November 8 \V E. Ayrton 

Heat of Formation of a Compound 

Nature, vol. xxu p. 608, there la a paper on *' Recent 
Chemical Research,” in which under the head of work by 
Thomsen Ike following law u enunciated 

**The heat of formation of a compound lubstance is the differ- 
ence between the sum of the heats of combustion of the constituent 
elements jf the compound and the heat of combustion of the 


compound itself.” After that it is showm that this is not the 
true heat of formation of the compound, as many important 
corrections have to be made On refe-nng to Berthelot’s "Esaai 
de Mccanique Chiunque" I find the following — “The heat 
of formation of an organic comjiound from its elements is the 
difference between the sum of the heals of total combustion of 
Its elements and the heat of combustion of the compound with 
formation of identical products ” 

Can any of your readers inform me whether Thomsen or 
Berthelot first enunciated this law? 

Another point is, that Berthelot apparently makes no refer- 
ence to the corrections for (he heat absorbed in dissociating the 
molecules of llie elements £.c A P. Laurie 

Edinburgh, November i 

The Yang-tse, the Yellow River, and the Pei-ho 

In replying to the letter of your coircspondent (Nature, 
vol. XXII p 559) on the subject of my recent [lapcr on these 
three rivers, 1 have to thank him for his very probable explana- 
tion of the excc'isive estimate nude by Sir George Staunton of 
the amount of >,e(limcnt discharged by the Vetlow River. 

"1 he estimate given in my paper of the water discharge of the 
River Plate is tpsa facto an assumption made by Mr. George 
Higgin from Mr. Bateman's calailaliun of the miiumam flow of 
IhaL ri\er, which he found to be 670,0x30 cubic feet per second. 
It might have been better, howevei, if I Ind added Mr Higgin’s 
qualifying remaik that such an estimate of the mean volume of 
water was “very much under the maik” (Naiuhl, vol xix. 

P- S5S) 

The anomaly of the surface current varying in velocity with 
the same average depth of water his not been unnoticed by 
myself, though 1 am unable to give a satisfactory explanation of 
the difTicuUy II. B. Guppy 

AVoudlane, Falmouth, November 6 

The Thresher 

Whai is llic “thresher”’ It la generally assumed to be the 
fox-shark {A/ofias imtfes), but in a recent number of Land and 
H\it£r — which I have only just seen — Mr Prank Bucklaiid says 
that lie believes it to be “the gladiator dolphin or swoid 
grampus ” (C^r rtf gladiaiot). This he infers from a drawing of 
L'lrd A Campbell's, of which he gives a copy. The tail, he 
says, is not that of the fox shark But as il is hclerocercal it 
cannot be that of a grampus or any other Ceticean Whatever 
It is 1 suppose that there is no doubt that it thiows itrelf out uf 
the water (“ high as the masthead ” (of a trawler] one of Mr. 
Buck land’s cui respondents avers) Does it do so more than 
once ’ Once, many years ago, between Sydney and New Zealand, 
I >>au, w'hat they said vi as a hght between a thresher and a 
whale, but there was nothing to be seen beyond a splishing of 
theuater Last year off I isbon I witnessed a similar event 
Does the sword fish aUo attack the whale ? Lord A. Campbell, 
in Ibe letter accompanying his drawing, edimated the length of 
ht\ tliiesher at “ upwards of thirty fbCt , ” tins is twice the length 
given by Yarrcll Fkanlis P PAsfOb 

C’clobei 30 

Since the above wis WTitlen I sec that Dr Gunther, In his 
new work on lishc^, say^ ; “ Statements that it (the fux shark) 
has been Rcen lu attack whales and otlier la’gc cetaceans reic 
upon enoneous obscrvatiDiia’ (p 322) 

“SiunVNi ” should rtfer to Newcomb’s " Popul.ar Astro- 
nomy ” w ith res{)cct to the laigcr telescopes. For resulla he miiat 
refer to the publications of the Royal and Astronomical bocieLie5, 
the Washington Obscrviilory, Al. 

Paul LArAKCUE. — Wc regret we have no further details on 
the labours of the U S. hl^h Commission m increasing the food 
supply of the country 

ILLUSTRA TIONS OF NEW OR RARE ANIMALS 
IN THE ZOOLOGICAL SOCIErY\S LIVING 
COLLECTION 

I 

T H E sagacious founders of the Zoological Society of 
London made it a special rule that no dividends or 
gifts of any kind should be distributed amongst ihe 
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meinberfl. On the contraryi every Fellow has to contribute 
an annual lum towards the maintenance of the Society's 
flBtablishmentj unless he prefers to pay a life-composition 
in lieh thereof. Moreover^ the Society are so fortunate 





Fig I •The Mush deer {^Moukus ntoscht/tmi^ 
^VoI^ from 11 ituro ) 


(from a drawinir by Mr } 


as to be unencumbered by borrowed capital They 
have consequently no burden m the shape of interest 
to be provided for It follows that after puttm^r aside 



Fig a— lUe Japanese Wulf (Ca/ju- A 


from their income a sum sufficient to meet the annual 
expenditure! are able to devote the surplus to new 
buildings In the Gardenij and to the acquisition of new 
and rare subjects for the menagerie, WTiile the supply 


of lioEB, tigerSf elephantSi and other well-known animals 
must always he kept up for the detectAtion of the ordinary 
public, and for the fmuntcnance of the best possible living 
senes of animals! it is also thus in their power to acquire 
animals of specially scientific valuCi in which the 
casual observer would take Little ^piterest, and 
which would, therefore! be quite ineligible except 
m a scientific point of view This course of action 
has been adopted for many years, more especially 
since the foundation of tne office of Prosector 
to the Society. For these special acquisitions not 
only delight the eyes of the intellectual observer 
while diey live, but furnish the prosector with 
subjects lor bis studies when dead. Those who 
are acquainted with the Proceedings and Transac- 
tions of the Zoological Society of London will be 
well aware of the amount of work that has thus 
been accomplished as regards the anatomy of 
many of the rarer birds and mammals. 

It is, however, by no means by purchase only 
that rare animals arc added to the Zoological 
Society’s collection. Numerous friends and cor- 
respondents in almost every comer of the earth 
are in constant commumcation with the Secretary 
of the Society, and are ever endeavouring to obtain 
specimens that may be acceptable to the collec- 
tion. In fact the donations have of late years 
become so numerous that they have not unfre- 
quently rivalled in number and interest the objects 
acquired by purchase Taking the acquisitions 
fiom these two sources together, there arc always 
a considerable number of objects in the Society's 
collection that specially invite the attention of 
the observant naturalist. Amongst these rarities 
there are at the present moment the following, 
of which illustrations are given, drawn upon 
wood by Mr J Smit, an artist constantly em- 
ployed by the Zoological Society. 

I. The musk-deer {Moschns moschifems) was well 
known to the older writers on zoology as the animal that 
has from long periods of time supplied the ** musk " of 
commerce This scent is still much in 
vogue in the East, but in Western 
Europe has been long superseded by 
more refined perfumes, though it may 
be remarked that one of the fashionable 
dealeis in Bond Street still keeps a 
stuffed musk-deer in his window, and 
lb doubtless ready to supply the product 
in (question. 

The musk-deer was until recently 
usually associated with another group of 
mammals to which it lias really very 
little affinity Dr Gray and other syste- 
matists united it with the Chevrotains 
[Tragultn) of India and tropical Africa 
— a group of ruminants remarkable for 
their small size and hornless heads, and 
presenting somewhat of the appearance 
of diminutive antelopes, M. Alphonse 
Mdne-Edwards of Paris was, we believe^ 
the first naturalist to show that this 
allocation was unnatural. In his excel- 
lent essay on the Chevrotains, published 
in 1864, M. Milne-Edwards proved con- 
clusively that these little- understood 
animals constitute a peculiar family of 
ungulates quite distinct from either the 
Bovida? or Cervidx, and in fact in some 
respects approaching more nearly to the 

g igs (Suidx), The correctneBS of these 
een since fully demonstrated by Prof« 
I* lower, Mr. Gairod, and other lystematists. 

The musk-deer therefore remains unique in its own 
group, and constitutes a special division of the Cervidae 
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but long may wc wait, it is to be hoped, before this 
event shall happen, 

Of the cunous nesting habits of Scopus wc have 
excellent accounts from Brehm, Heuglin, and other 
naturalists who have visited the Upper Nile. But one of 
our own countrvmeAi a not less active or experienced 
observer^has likewise written a most interesting account 
of this bird's economy, and we cannot do better than 
transenbe a part of it 

"The Hammtrkop (literally hammerhead)," says Mr 
Layard in “The Bn^s of South Africa," “is found 
throughout the Colony and all the way to the Zambezi, 
frequenting ponds, marshes, rivers, and lakes. It is a 
strange, weird bird, flitting about with great activity in 
the dusk of the evening, and preying upon frogs, small 
fishes, &.C At times, when two or three are feeding in 
the same small pool, they will execute a singular dance, 
skipping round one another, opening and closing their 
wings, and performing strange antics. 

"They breed on trees and on rocky ledges, forming a 
huge structure of sticks, some of them of considerable 
thickness. These nests arc so solid that they will bear 
the weight of a large, heavy man on the domed roof with- 
out collapsing The entrance is a small hole, generally 
placed in the most inaccessible side. The eggs, three to 
five in number, are of a pure white, axis diam 

1" 4"' 

“ On my late friend Jackson’s farm, at Nel's Poort, 
theie 15 a singular rocky glen between two hills In this 
spot a beautiful perinancnt spring called ' J ackalsfoniein ' 
takes Its rise Of course, in consequence, there are a few 
wild almond and other trees, and the place is a little oasis 
amid the barren mountains. It is a favourite rcsoit of 
wild animals, hyxnas, leopards, jackals, &:c,, and here 
Mr. Jackson has constructed one of his most successful 
hyxna-traps On the ledges of the rocks in this secluded 
spot a colony of Hammerkops have built for years. Some 
of the nests arc quite inaccessible, while others can be 
reached with a little trouble 1 counted six or eight 
within fifty yards, and some of them contained at least a 
large cartload of sticks Mr Jackson told me they 
occupied the same nest year after year, and added to it 
or repaired it as required. About some that I visited I 
found brass and bone buttons, bits of crockery, bleached 
bones, &c. Mr. Jackson said if a 'Tottie’ lost his knife 
or tinder-box on the farm, or within some miles of the 
place, he made a point of examining the hammerkops' 
nests, and frequently with success, the birds, like the 
'Dowerbird' of Australia, embellishing their dwelling'^ 
with any glittering or bright coloured thing they can 
pick up." 

A SUCCESSFUL AFFICAN EXPEDITION 

RICA IS overrun with explorers of all nationalities 
Too often of late have we had to read of failures, of 
abortive attempts on the part of expensively-equipped 
expeditions to reach the held of their work, or of deaths 
by fever or assassination after the Rrst difficulties were 
overcome. In spite of all, however, the unprecedented 
activity of recent years in this favourite held of explora- 
tion has pretty well hlled up, with the leading features at 
least, that great blank space in the heart of the continent 
which in the rude maps of our schoolboy days was 
marked "unexplored." In the very centre of that space 
there is still however a blank, giving ample scope for 
work for the numerous Belgian expeditions that have 
hitherto done so little. It was to nil up this blank to 
some extent that the Geographical Society, about two 
years ago, obtained subscriptions to send out an expedi- 
tion under young Keith Johnston, who had inherited 
an enthusiasm for geographical work quite worthy of the 
name he bore As his subordinate and as geologist to 
the expedition, the Society appointed anotner young 


Scotchman, Mr Joseph Thomson, a pupil i>f Prof. Geikie, 
who recommended him to the Geographical Society. To 
him, Wc grieve to say, it has been left to tell the story of the 
expedition, w^hich he did, and did well, on Monday night at 
the opening meeting of the Geographical Society. This 
expedition is remarkable in many respects, in some points 
more remarkable than any other African expedition that we 
know of The outline of its story is soon told. With 150 
of the best men that could be found in and around Zanzi- 
bar Keuh Johnston left that place in May, 1879, and 
striking at once to the south-west, made for the north 
end of Lake Nyassa, which was the real starting-point 
For fresh work. Little more than a month after the start, 
young Johnston, who seemed to have the nerve and 
stamina of an athlete, succumbed to the malarious in- 
fluences of the coast region, and w'as buried by his com- 
panion at Bchobeho, to the north of the Luhji river, Mr. 
Thomson, inexperienced youth of twenty-two though he 
was, >^as equal to the emergency With admirable tact and 
nerve he took his place as the sole leader of the expedition, 
and accomphshea even more than the work which Lhe So- 
ciety had chalked out for it. By an unexplored route, through 
barren wistes and over lofty mountains, through the 
sneaking Wakhutu and the warlike Mahenge, he and his 
followers made their way till their eyes were gladdened 
and their weary spirits refreshed by the sight of the 
waters of Nyassa 1 hence, after brief rest, they re- 
sumed their march over the lofty and undulating plateau, 
which they found occupied the region between the 
noith end of Nyassa and the south shore of Tanganyika 
Leaving here the bulk of his folloAvcis, Mr Thomson, with 
a handful of men, trudged his way over the rugged 
western shores of Lake Tanganyika, to visit the Lukuga 
and settle the question w'hcther it was an outlet or an 
affluent of the lake, a question, which, one would think, 
could be easily solved, but on which Stanley and Cameron 
published diametrically opposite statements After visit- 
ing the missionary station near the mouth of the river, 
and running acioss to Ujiji, Mr Thomson returned to the 
Lukuga and traced it for some miles of its downward 
course. After barely escaping from the murderous Warua 
with their liyes, the party sailed down the lake, and 
rejoining their companions made Lhe return journey to 
Zanzibar along the usual caravan route with unpieccdented 
rapidity, m about a year after the expedition set out under 
ihcir late chief Mr. Thomson declai cd with just pride that 
all this was accomplished without the shedding ofa drop of 
blood for either offensive or defensive pui poses , with one 
exception he brought all his men back in the best of health 
and condition" ; be has collected certain information about 
a considerable region which no white man bad previously 
visited, he has solved one of the few remaining great 
problems of Afiican geography; and he has located with 
certainty a great salt lake (Hikwa) whose existence pre- 
viously had only been based on native rumour Mr. 
Thomson is a trained geologist, and as such he has 
doubtless seen moie than almost any previous explorer. 
He tells us of the metamorphic schists and gneiss which 
compose the mountains of Lhe great central plateau ; of 
the many extinct volcanic cones that be around the 
north-wcit end of Lake Nyassa, and of the metamorphic 
clay slaic'^i fel spathic rocks and volcanic porphyries 
and tuffs that look down 011 the lake from the north and 
north-east. Ills further geological insight may dispel 
some of the illusions that seem to be abroad as to the 
abounding wealth of the African Intcnor. Much of the 
country between the coast and Nyassa is barren waste ; 
and the chief characteristic of the region between Nyassa 
and Tanganyika he found to be " utter barrenness and 
the absence of anything worth trading for " Instead of 
the mountains of iron and the miles of surface coal, 
nowhere did he see a single metal in a form which a 
white man would for a moment look at as a profitable or 
workable speculation ; there is very little more iron, he 
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maintginsj than is lufiiicient to supply the simple wants of 
the natives. Coal he saw none, and he does not believe 
that such a thing exists over the wide area embraced in 
his route. This may be discouraging, but it is whole- 
some, and may prove a check to the wild schemes some- 
times broached by speculators for opening up the African 
interior. From the Chimboya Mountains to the south- 
east of Tanganyika Mr. Thomson found numerous stream- 
lets flowing southwards, doubtless to join the Chambcze, 
which, after passing through many a lake and levying 
tribute from a region one million square miles in extent, 
pours its almost Amazonian volume, as the Congo, 3000 
miles below, into the bosom of the broad Atlantic The 
much-debated Liikuga he found, as Mr Hore had found 
shortly before him, to be a broad and rapid river, flowing 
westwards from the Tanganyika Lake to the Lualaba, as 
the Congo here is called ; and Lake Hikwa he saw was a 
fine sheet of water with no outlet, lying among the lofty 
mountains, which stretch away east from Southern Tan- 
ganyika What may be the extent and value of the purely 
geographical observations obtained by Mr Thomson we 
have no means of knowing , doubtless in this respect the 
expedition suffered in the death of Mr Johnston, who was 
a trained geographer But in other respects, in informa- 
tion as to the structure of the country, the nature of its 
products, and the character of its varied peoples, the 
expeditjon under Mr. Thomson has been fruitful to a high 
degree , altogether it is one of the best pieces of original 
work which our not too energetic Geographical Society 
has ever done. Mr. Thomson’s well-written and well- 
read paper was received with enthusiasm by an unusually 
distinguished audience We trust to be able very shortly 
to give details concerning both the geography and geology 
of the Central l^ateau from Mr Thomson’s own hands 


UNITED STATES WEATHER MAPS, 
DECEMBER, 1878 

T MPORTANT changes took place this month in the 
^ distribution of the earth’s atmosphere as compared 
with what obtained during the previous month, and these 
were accompanied with at least equally important changes 
in the geographical distiibution of the temperature. 

If a line be drawn from Texas to Newfoundland across 
the Atlantic, the north of France and Germany, thence 
curving round to south-eastward through the Black Sea, 
the Caucasus, India, the East India Islands, and Aus- 
tralia to the south island of New Zealand, it is found 
to pass through a broad and extended region where 
atmospheric pressure was throughout considerably below 
the average of December, and this low pressure was still 
further deepened at various points along the line. Again, 
another line passing from Australia through the Philip- 
pine Islands, Japan, Mancchoona, Behring's Straits, and 
Alaska, also marks out an extensive region where pressure 
was uninterruptedly below the mean 

On the other hand atmospheric pressure was above the 
average, and generally largely so, over the United States 
to west of long. 90°, over Greenland, Iceland, Faro, 
Shetland, and over a large portion of the Old Continent 
bounded by a line drawn from Lapland round by Lake 
Balkhash, Canton, Pekin, to at least the upper waters of 
the Lena. Another area of high pressure extended from 
Syna, through Egypt and East Africa to the Cape, and 
part of a third area of high pressure appeared in the north 
island of New Zealand 

As regards North America, the greatest excess of 
pressure, o' 196 inch above the average^ occurred in the 
Columbia Valley, from which it gradually fell on^ pro- 
ceeding eastward to a defect from the average of 0-146 
inch about Lake Champlain and to northward, rising 
to near the average on the north of Nova Scotia. 
To the north-east and north of this region exceedingly 


high pressures for these regions and the season prevailed, 
being o' 635 inch above the average m the north-west of 
Iceland, 0*500 inch in the south of Greenland, and at the 
three stations in West Greenland, proceeding northwards, 
o 445, o 402, and o 346 inch 

West Greenland being thus on the west side of the 
region of high pressure which occupied the northern part 
of the Atlantic, and on the north-east side of the area of 
low pressuie in the States and Canada, strong southerly 
winds set in over the country, and the temperature rose 
at the four Greenland stations proceeding from south to 
north to T i, 8° 8, iz^ i, and 14’ 4, .above the averages 
As the centre of lowest pressure was in the valley of the 
Sc. Lawrence about Montreal, strong northerly and 
westerly winds predominated to southward and westward, 
and there consequently the temperature was below the 
average, the deficiency at Chicago and St Louis being 
9'^ 5 ; and winds being easterly and northerly in California, 
temperature there was also under the average. On the 
other hand, in the New England States, the greater part 
of the Dominion of Canada, a considerable portion of 
British America, and in West Greenland, as already 
stated, temperature was above the average Pressure 
was much higher at St Michael’s, Alaska, than it was to 
south-westward at St. Paul's, Behring Straits, and in con- 
nection therewith and with the prevailing winds, the tem- 
perature at St Paul’s was 2“ ’9 below the average, whereas 
at St Michael’s, where strong southerly winds prevailed, 
the temperature rose to 12^0 about the normal. Hence 
whilst the continent of America presented striking con- 
trasts m the distribution of pressure in December, 1878, 
it presented still more striking contrasts in the distribu- 
tion of the temperature. Along Baffiri’s Bay the excess 
of the temperature above the normal was 14° 4, and at 
Debnng Straits i2'’'o, but in the south of Lake Michigan 
It was 9'’'4 below it In this last case the change of tem- 
perature from November to December was probably 
unprecedented, the mean for November having been 13° 7 
above the average (Nature, vol, xxii. p. 516), whilst the^ 
December temperature was 9'’ 5 below it, the difference 
being 23" 2 1 

Turning now to Europe, it is seen that Iceland lay on 
the east side of the patch of high pressure which over- 
spread that region, northerly winds consequently pre- 
vailed, and with them a lowering of the temperature to 
7'’-2 below the average. The contrast this offers to West 
Greenland is very instructive. In both localities piessure 
was unusually high, but they occupied different positions, 
the one on the east and the other on the west of the same 
aiea of high pressure, with the inevitable result, of 
opposite prevailing winds, accompanied in the one case 
with a lenipernture 14“ 4 above tre average, and in the 
other 7°'2 below it. Hence as regards the temperature at 
the surface of the earth, it is not the height of the baro- 
meter which rules, but the situation of the locality with 
respect to areas of high and low pressure , or to put it 
more popularly, it is the winds which are chiefly con- 
cerned in the distribution of the temperature 

In Europe the area of lowest pressure occupied the 
southern snores of the North Sea, extending thence, 
though m a less pronounced form, to south-eastward 
Hence over the whole of Western Europe winds were 
north-easterly, northerly, and in the south-west of Europe 
westerly, thus everywhere, from the North Cape to the 
north of Italy, temperature was below the normal, in some 
cases very greatly so, the deficiency being ro°4 in ihe 
south of Norway, and 12® 2 in the south of Scotland. 
This is [the lowest monthly mean temperature known to 
have been recorded m Scotland since ihennometric 
observations began to be made 

On the other hand, to the cast of this area of low 
pressure, winds were southerly, and consequently tempe- 
ratures were high. In some localities in Russia an excess 
of about 1 j°*o occurred, and even over a large proportion 
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of European Russia the eicccas rose to 9° o This r^on 
of high temperature extended eastward into Siberia, as 
far as the Irtish, or to where the centre of the greatest 
excess of pressure prevailed. To the eastward of this 
area of highest pressure winds were northerlyi and low 
temperature prevailed over the whole of the eastern part 
of Asia, the deficiency at Nertchinsk, on the Upper 
Amoor, being 6° 8 below the normal, Herej again, just as 
happened in America, places having the atmospheric 
pressure equally high above their average presented the 
Strongest contrasts of temperature Thus at Nertchinsk 
pressure was 0154 inch, and at Eogoslov<)k o 2 1 1 inch 
above their respective averages ; but at Bogoslavsk, on the 
west side of the anticyclonic patch of high pressure, 
temperature was i5°'o above, whereas at Nertchinsk on 
the east side it was 6'^'& below the average. 

This tune of the year being the summer of the southern 
hemisphere, pressure falls to the annual minimum in 
Austr^ia, but during December, 1878, this annual low 
pressure was still further diminished Pressure at this 
season also falls to the annual minimum in the North 
Pacific and North Atlantic, and we have seen that the 
low pressuie of these regions was likewise still further 
diminished. 13 ut in the case of the Atlantic it was 
accompanied with a vitally important diHercnce. The 
centre of lowest pressure of the North Atlantic in 
winter, which is commonly located about Iceland, was 
removed many hundreds of miles to southward, and an 
unwonted development of cxtraoidinarily high pressure 
appeared to northward, overspreading the extensive 
region of, at least, Daffin's Bay, Cieenland, Iceland, 
Faro, and Shetland 

It was to this region of high pressure that the extreme 
severity of our British weather at the tune was due. This 
high-pressure region was intimately connected with, and 
in all likelihood occasioned directly by the atmospheric 
movements resulting from the enormous extent of low 
pressure to southward, with its large centres of still lower 
pressures in the United Slates, mid -Allan tic, and the 
North Sea, where pressures were respectively o 146 inch, 
o 322 inch, and o 307 inch below the normals If future 
inquiry establish such a direct connection between Ibe 
areas of low and high pressure, it is evident that when 
we come to attempt, on scientific giounds, to forecast the 
weather of the coming season for the British Islands, 
we must look to the Atlantic for the data on which the 
forecast is to be based 

In the winter months pressure rises to the annual maxi- 
mum over Central Asia, and in America about the region 
of the Rocky Mountains In December 187S, however, 
pressure rose in both regions greatly above its usually 
very high average, the excess being nearly a quarter of 
an inch 111 the valleys of the Yenisei, Obi, Irtish, and 
Tobal, about lat. 60*^, and o 200 in America in the Colum- 
bia Valley. It follows therefore that with the singular 
outstanding exception of the high-pressure area of Green- 
land, the meteorological peculiarities which make Decem- 
ber, 1S78, so memorable, arose out of a distribution of the 
earth's atmosphere, essentially the same that commonly 
obtains at this time of the year, but the usual irregulari- 
ties in the distribution of the pressure appeared in more 
pronounced characters. 

We have now had the pleasure, through the courtesy 
of the late General Myer, of presenting our readers with 
a aeries of Twelve of these unique Weather Maps, which 
open out a new future to meteorology. The map for 
December, 1878, closes the senes which appears in 
Nature. The questions which a perusal of these 
maps raises are of iirst importance, whether we consider 
the atmospheric changes they disclose, these being re- 
peatedly so vast as to stretch across fpur continents at 
one time, tasides being often profoundly interesting 
firom rheiT influence both on the food supplies and 


the commercial Intercourse of lutions; or the largo 
problems hereby presented, with hints toward their solu- 
tion, which underlie physical geography, climatology, and 
other branches of atmospheric physics. We have thus 
had shown us from month Co month, in a way not hitherto 
possible, the great atmospheric changes as influenced by 
oceans and continents, including the important parts 
played in bringing about these changes, by mountain 
ranges, extensive plateaux, and physically well deflned 
river basins Much yet, however, remains to be done, 
principally by extending the network of observation in 
Older that the Weather Maps may show, in an approxi- 
mately adequate manner, the meteorology also of the 
North Pacihe and the southern hemisphere. Till this be 
done many fundamental questions cannot be diseased, 
such as the inter-relations of the different continents 
and oceans of the globe m their bearings on success- 
ive meteorological changes; and the important incmiry 
as to whether the pressure of the earth’s atmosphere 
be practically a constant from month to month, and, 
if not, what arc the conditions or forces on which the 
observed differences depend For the bringing of this 
great international work to so happy a consummation, 
we look with confidence to the War Department of the 
United States, since this implies no more than a con- 
tinuance of the same energy and enlightened liberality 
that have won for the Americans their high position in 
meteorology. 


SEARLES VALENTINE WOOD 

PALAEONTOLOGY has sustained a severe loss in the 
^ death of the veteran explorer of the English Plio- 
cene deposits. Bom towards the close of the last century, 
the late Mr. Wood was from an early age an ardent col- 
lector and student of the fossils so abundantly found in 
the crag-piis of East Anglia. At this period the facilities 
for collecting the fossils of the English Pliocene strata 
were much greater than at present. Fresh pits for the 
purpose of obtaining the shelly marls and sands, which 
were then extensively used for manure, were continually 
being opened in the counties of Norfolk and Suffolk, 
while at the present time the new chemical manures have 
caused the crag to be quite neglected by agriculturists 
The geologist who visits the Eastern Counties at the pre- 
sent day to study the Pliocene has to content himself 
with such exposures as he can And in old pits, now often 
overgrown with vegetation and which are used as sheep- 
folds or stackyards 

Mr. Scarles Wood, as he himself said, was born within 
sight of one crag-pit , he resided for a great part of his 
li^ m the crag country, and hoped to be buned within 
sight of a crag-pit 

In the year 1839 Mr Searles Wood joined the Geologi- 
cal Society of London. The following year was marked 
by the establishment of the London Clay Club by seven 
earnest students of fossils, of whom we believe only 
Prof John Moms, formerly of University College, Lon- 
don, still survives. The object which the members of 
the London-Clay Club set before themselves was the 
figuring and describing of the British Tertiary fossils. 

The London-Clay Club was the forerunner of, and 
became merged in, the Palzontographical Society of 
London. This Society has published between thirty and 
forty volumes, which have appeared annually, and has 
accomplished a most valuable work in the illustration of 
our British fossils. 

At a very early date Mr. Searles Wood and hii friend 
the late Mr. Frederick Edwards agreed to divide between 
them the work of desenbing the mollusca of the English 
Tertiary Formations The absence of marine Miocene 
formations in this country divides our British Tertiarles 
into two great groups, the Older Tertiarles, in which the 
great majority of the mollusca belong to extinct ipeclei 
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and the Newer Tertianes^ or crags, in which a large pro- 
portion of the forms belong to species still living in the 
seas of some portion of the globe. Mr. Searles Wood 
naturally chose the latter group for his study, and Mr 
Edwards the former. 

Upon the great task he had set before himself Mr. 
Searles Wood appears to have entered with characteristic 
energy^ and in 1847 the Pal aeon tographical Society was 
able to issue its first volume, which was entirely from the 
pen of Mr, Wood, and consjjited of a description of the Crag 
Univalves, illustrated by twenty-one plates. In the years 
1850, 18^3, and 1855 Mr Searles Wood was able to 
publish the parts of his descriptions of the Crag Bivalves, 
illustrated by thirty-onc plates 

It soon became evident however that Mr, Edwards had 
taken upon his shoulders a lion^s share of the work, and 
his friend Mr. Wood, having completed his own task, had 
to come to the aid of his fellow- student of the Tertiary 
fauna. It was then agreed that Edwards should complete 
hia description of the Older Tertiary Univalves and that 
Wood should take up the description of the Bivalves 
Between the years 1859 and 1877 Mr Searles Wood 
published his descriptions of the Eocene Bivalves, illus- 
trated by twenty-seven plates 

Additional discoveries of fossils having afforded 
Mr. Wood fresh materials, a supplement to the ‘‘Crag 
Moilusca" was published by him between the years 1871 
and 1873. This work was illustrated by twelve plates, 
and included a very valuable memoir on the strata from 
which the fossils were obtained, written by his son, Mr 
Searles V. Wood, jun , and Mi. Ilarmer of Norwich, who 
have both done so much good work in unravelling the 
complicated problems connected with the geology of East 
Anglia 

Nor did the zeal of Mr. Wood allow him to rest even 
here; for in 1877, in spite of his advanced age, wc find 
him commencing a supplement to his own and Edwards's 
work on the Eocene mollusca 

In the year i860 the Geological Society iccogniscd the 
great sei vices rendered to science by Mr, Searles Wood 
by presenting him with the blue-riband of geology, the 
Wollaston Medal Prof Phillips, who, as president of 
the year, handed the medal to Mr. Searles Wood, spoke 
in terms of well-merited praise of the important works 
which were the result of his patient, persevering, and 
successful labours. 

Mr. Searles Wood and his friend Mr Edwaids were re- 
markable examples of a type of scientific man which, happily 
for us, IS far more common in this country than in any other. 
They were both engaged in the legal profession, but found 
time in their leisure hours to accomplish most excellent 
and useful scientific work. In the volumes of the Palac- 
ontographical Society the work of amateurs like Searles 
Wood, Edwards, and Davidson appears side by side with 
that of Richard Owen, Edward Forbes, and John Phillips. 
The subscriptions or the members cover the cost of 
engraving and pnnting, but all other charges are defrayed 
by the authors, who expect and receive no kind of pay- 
ment for their important labours. 

The valuable collection of Tertiary fossils made by 
Edwaids and Searles Wood have fortunately been secured 
^ the authorities of the British Museum for our National 
Collection. They will in the New Natural History 
Museum at South Kensington be more accessible for study 
than at Bloomsbury, and as they contain great numbers 
of type specimens, will be invaluable for purposes of 
reference to both British and foreign palaeontologists 

Mr. Searles Wood, as Treasurer of the Palaconto- 
graphical Society, took the heartiest interest in its success, 
to which bis own labours have to such a great extent 
contributed. Those who had the pleasure of a personal 
acquaintance with Mr. Searles Wood will ever remember 
the kindly and genial manners by which he was distin- 
guished. J. W. J. 


NOTES 

The following is the li-^t of olhcers and council of the 
Uoyal Society nominated for the year ensuing Tht elec- 
tion will take place a^ usual on St Andrew's Day, 
November 30 — President — William SpolUswoode, M.A., 
D.C T.., LL D , Treoaurer^John Evans, DCL, LL D , 
Secretaries — Prof George Gabriel Stokes, M.A., D C.I ., 
LL.D , Prof. Thomas Henry Huxley, LL,D , Foreign Secre 
tary — Prof Alexander William Williamson, Ph.D. ; other 
members of the Council — ^ William Henry Barlow, Pres In^t, 
C.E ; Rev. Prof. Thomas George Bonney, M.A , George 
Busk, F.L S , Right Hon. Sir Ricliard A^<:heton Cross , Edwin 
Duukin, V.P.R.A.S. , Alexander John Ellis, B.A. , Thomaii 
Archer Hirst, Ph.D , William Huggins, D.C L , LL D , Prof 
John Marshall, F.R.C S. , Prof. Daniel Oliver, F L S , Prof. 
Alfred Neuton, M.A , Pres. C.P.S.; Prof. William Odhog, 
M.B , V.P.C.S. ; Henry Tibbats Stainton, F.G S. ; Sir James 
Paget, D.C.L , William Henry Perkin, Sec C.S , Lieut - 
General Richard Strachey, R E , C.S I 

li IS proposed to erect a monument to Spallan/am m Scan- 
diano, where the diisLingmshed naturalist was born 111 1729 A 
committee for the promotion of the scheme has been formed there, 
and at Reggio and Modena A monument in marble is contem- 
plated, more or less splendid according to the sum provided, 
and it Will be inaugurated on Auguflt 21, 18S5 (if circumstances 
do not allow of an earlier Inauguration). The commiltec mean- 
while propose (if practicable) to publish a new and accurate 
edition of the untings of Spallanzani, including some which 
have not huherto appealed. Contributions arc hoped for not 
only from Italians, but from foreigners generally among whom 
the work and principles of Spallanzani are honoured. 

M. Leon IIumolot, a well-known natm altsie-voyageur^ has 
just returned to Fari^ from Madagascar with large and valuable 
collections Amongst the living specimens (destined for the 
Menagerie of the Jardm dc^ Plantes) are two examples of the 
aye-aye {Chiramys madasaKurteusis)^ which, M Humblot main- 
tains, it IS now more diHicuU to procure m Madagascar than in 
Europe , a pair of the rare carnivore Cryptoprocta ferQi, and 
specimens uf several of the smaller Icmuroids. M. Humblot 
has also brought a valuable senes of mammals and birds in skin 
and a large collection of orchids. 

No naturalist who visits Florence should omit to inspect the 
series of Italian vcilebrates which has been brought together in 
the Realc IstiLuto dcgli bludii supenon, by the [exertions of 
Prof. 11 . H. G^gholi The collecUon embraces a scries of 
auilicDlicated specimens of mammals, bird^, reptiles, batra 
chians, and fi'shea from every part of Italy and the adjoining 
distiicts which belong es'i.entially to the same fauna, arranged in 
systematic oidcr, and is far more complete than any other 
Italian collection of the same sort. Prof. Gigholi is prepaiing 
a catalogue of thij collection as a basis for a new ''Fauna 
Ilalica.” 

On the 1st inst a very fine Naval and Marine Engineenog 
Exhibition was opened 111 the Corporation Galleries, Glasgow, 
altogether probably the 6ncsl exhibition of the kind we have 
hod m this country. It ii divided into five sections — 1 Naval 
architecture, including war vessels, sailing ships, paddle and 
screw steamers, yachts, dicdges, and miscellaneous craft, boats 
and life-boats , (2) Marmo engineering, Includmg engines and 
parts of engines, boilers and boiler appliances, &c , governors , 
(3) Equipment, including anchors, boat-low eniig apparatus 
pumps and hydraulic machinery, steering- gear, (elegraplu, wind- 
lasses, &c.a machines and tools; (4) Navigaliou and harbour 
works; (5) Misoellaneoiu. The first section is of special interest, 
containing models of vcsbcU of all ages and of all kmds, from 
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the Htnry Grace de Dim (A,D. 1514) down to the|Ziva^ih, 
muy of these models luvin|r beea lent by the Admiralty . 
Prefixed to the corefnlly compiled cxtalogne is a sketch of the 
rlM and projreFS of steam navigation, more especially on the 
River Clydcj by Mr. W. J, Miller, C.E. The eucccss of this 
exhibiticn is largely due to the energy and tact of the Curaloi of 
the Glasgow Industrial Museum, Mr, James Faton. 

** Tun Journal of the Indian Archipelago/’ founded and 
edited by the late J. R. Logan, which was published at Singa- 
pore, and ceased to appear some years since, has always been 
accepted by ethnologists os a valuable contribution to Malayan 
literature. Some of the early volumes, especially the first, have 
long been out of print, bnt Mr. David Logan, the son of the late 
editor, who was recently in England, has reprinted the bcarce 
ones, thus enabling complete sets of the work to be obtained. 
Messrs. Trubner are, we bcUcvc, the agents m London. 

The very large and extensive entomological collection made 
by the late Jno Miers, E.R S , bos been presented to the 
Ashmolcan Museum at Oxford, and is now being studied and 
incorporated by Frof. Westuood. This collection is particularly 
rich in Brazilian insects, and thus becomes peculiarly valuable 
for the Oxford collection, which was, compared with other 
regions, poor in the neotropical fauna 

The British Museum will shortly acquire the splendid collec- 
tion of Hetcromcrous Coleoptera formed by Mr, I'redenck 
Bates. 

Some unbelievers msisited that the submarine crannog described 
by Mr Us&her at Ardmore, Co. Waterford, wa<( only the remains 
of an old salmon weir , the late storms however seem to have set 
this theory at rest, as they have cut out the peat to seaward 
of the crannog and exposed Llic ancient kitchen midden, aLo 
additional piling not previously known. 

At the last meeting of the St, Feter-iburg Society of Natu- 
ralists Frof Wagner exhibited the bydroids and mcilusz of the 
White Sen he has brought home, giving a detailed description of 
ten species of medusx he has discovered in that sea 

At the last cneeLing of the St. Fetersburg Horticultural Society 
M Wolkenstcin exhilntcd a new variety of vme which grows 
and fruits at Warsaw and Riga M. Wulkcnstein iliinks it 
might fruit even at St Petersburg We notice also a cummuni. 
cation by Frof Regel on apple**. 

Prof. SilvAnus Thompson has an interesting article in the 
current number of Brain on “ Optical Illusions of Motion.” 

We learn from a paper published by M. GoulishambarolT m 
the journal of the Russian IMiyaical and Chemical Society, vol. 
xii. fasc. 5 i that the whole of the naphtha region of the ApElieron 
Peninsula has an area of 4'j square miles, which may be 
divided into two parts , that of Balnkhany, which has given 
naphtha since the olde* t times j and that of Saboiintchi, which 
was explored only m 1873. The first part contains forty-'cven 
naphtha- wells, of which only twenty-eight arc productive, and 
yield together 6,192,000 lb. of naphtha daily. The density of 
this naphtha vanes from o 855 average density 

being 0*8675 ; whilst the naphtha of the Sabanntchi region has 
1 density of from o 820 to o 860, and is extracted to an average 
qnantity of 6^622,000 lb The density varies from the most 
difTerent cansea ; it varies in dificrcnt wells, and usually it might 
be said that in the same bore the density diminishes with the 
depth ] however, heavy naphtha is received also from very near 
to the surface \ nsuallj it Lecomes heavier when the evaporation 
of volatile gases is rendered ca^y by local circumstance?. Con- 
trary to establiihed opinion, M. Goulishambaroff proves that the 
naphtha of Lhe Apsheron Peninsula contains vo'atile products of 


a density of 0*62, but no use Is made of them because of the 
imperfect means of purifying, The amount of photogeiie received 
vanes very much, namely, from 15 to 85 per cent , Lhe naphtha 
which has a density of o 890 to O 900 giving the lowest, and that 
of a density of o 820 giving the highest, percentage ; the most 
usual kinds of naphtha (density o 863 to 0*870) usually give from 
35 to 40 per cent, of photogene. It shows, he stated, however, 
that thorough measurements of the coefficient of dilatation of 
naphtha having not os yet been made, there remains a certain 
want of precision in the deterounations of its specific weights. 

On the night of the 3rd Inst, a magnificent display of anrora 
was seen from various parts of the country. We have received 
several communications on the subject Mr. E, W. Frevost 
writes from Cirencester that the display was visible there from 
6 p.m up to about midnight. *' The glow, which extended over 
an angle of about 100°, rose upwards to a height of ao°, leaving 
the central poition comparatively dark Faint streamers occa- 
sionally showed themselves, reaching 33° in height A hhifting 
of the streamers from eaiit to west was noticeable, the illuminated 
arc being at times extinguished on the easlefn side, this extinc- 
tion progressing slowly towards the centre of Lhe arc, when the 
light u ould reappear at the eastern side. At no time, as far as 
I observed, did the light disap^icar on the nestern side, the 
colour wras of a greenish yellow and the wind due north ’ 
From BooLhaui, York, November 3, Mr J Edmund Clarke 
writes* *'lhere is quite a brilliant aurora this evening, first 
noticed about 6 30 as ^ diffused light shifting from north east to 
south-west, with occasional streamers Now (7.30-8.45 p.m ) 
it forms a low bright arch of considerable intensity. I said 
* first seen about 6 30,’ but at 4 40 1 called the attention of a 
friend to some sharply defined red streamers in the north-east, 
which I then took to be sunlight. On August 12 last, about 1 
to 2 hour after sunset, my attention was called to streamers prca 
ciscly similar, in every respect like those |of the aurora But 
careful observation showed that these were certainly radiating 
Jrom the sun, and not converging towards the magnetic pole. It 
IS certainly my impression that such u as the case to-night, but 
being busy I did not take any special ] ains to ascertain. Of 
course this double coincidence may be a pure accident, but is it 
not possible that the minute substances reflecting the solar rays 
are actually modified by Lhe electric field, so as to produce this 
remarkaldy dutinct variety of rays? F.S. — 8 p.m Brilliant 
streamers from the bnght arch, with some corruscalions ” 
Frof Kcilly, of the Royal College of Science for Ireland, 
writes that in Dublin the display was very fine. ** The principal 
beam appeared as if slowly moving from west to east, and had a 
direction quite parallel to the pointers of the Great Bear It 
reached at the tune when seen quite up to Lhe Folar Star The 
lights weic observed at earlier hours, one person having men* 
tioned to me 6 o'clock p m,” In Orkney it showed itself as one 
of the most brilliant di*^plays of aurora borealis seen for a long 
Lime. The whole norlliern horizon was one dark mass of clouda 
with a sharply defined edge, and from these the aurora shot up 
in beautiful coloured streams to nearly the zenith, covering the 
clear sky above the clouds from north-east round to north- wesL 
OcciB tonally the aurora took Lhe form of a gigantic rainbow, 
and the light was as bright as moonlight, 

A SMART shock of earthquake occurred on the 9th iut. through- 
out Southern Austria, from Vienna to the Adriatic and the fron- 
tiers of Bosnia. In the capital a rather violent shock wa.<i felt at a 
quarter to eight. Numerous telcgrairiB have been received by the 
Meteorological Bureau at Vienna stating that shocks were felt at 
Senjevo, Derwenta, Brod, Pol a, Trieste, ZiUi, Klagenfuit, 
Fhnfkirchen, Odenburg, Marburg, Laibach, and Gross- Kaniicha 
In Agram, the capital of Croatia, three shocks of earthquake 
occurred, a periorl of an hour Intervening between the second 
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and third. One 'of them, which lasted ten Ecconds, was go 
powerful that Dot a single house remained niiiDjiLred. A general 
panic reigns in the town. Many of the irhabitant^ including 
Ihs Cardinal- Archbishop, have taken to flight It is impossible 
to estimate the whole extent of the damage. The number of 
persons injured is at present estimated at thirty. 

The eruption of Vesuvius continues to increase in activity 
Two large streams of lava are at present (November 8) ilowing 
from the crater to the base of the cone 

In Frof. Huxley's article on the ChalUnget Fublications last 
week, line il from top of p 2, col 2, should read ** duect and 
but little modified descendants," instead of "dntd^' &c 


OUR ASTRONOMICAL COLUMN 

Haetwig’s CoMir (1880 d ). — In a circular isbiied by Prof. 
Winnecke from the Ob^eivatory of Strasbuig on the 1st ii^t , 
he gives reasons for assuming that the cimiet detected by Dr. 
Hart Wig on September 29 may have a much shorter pen d than 
was cuiijcclured in his first circular Oti calculating parabolic 
elements from the Stiasbiirg observations of Septeinbei 29 and 
October 8, and one by Prof Auwers at Ilerlin on October 17, 
MM Arnbromi and Wislicenus, students in the University of 
Strasburg, found the middle observation could not be nvire 
closely repre<iented limn with nn error of >^onieL]img over two 
minutes of arc. Frof Winiiecke, as was stated 111 our previous 
notice, considered he had reason fur suspecting the iduiiity of 
Hortwig's comet uith that of 1506, and a further examination 
of the historical descriptions has led him to direct attention to 
the comets of 13S2, 1444, and 1569, and villi the peiihelion 
passage fixed to July 13, 1444. and October 15, 1569, he finds 
geocentric posiLioiUi which he rcg'irds as in sufficient agreement 
with the records. A jicnod nf revolution of about 62^ years is 
therefore obtained, and an ellipse vilh this period has been 
adapted by Dr. Schur and Dr. I lari wig to the observations on 
September 29 and October 14 and 24. The rc«suUing elements 
are as follow . — 

Fenhclion Fubsage, iSSo, September 6 58949 M.T. at Beilin. 


Longitude of pciihcIion 

,, ucending node 

Inclination 
Log. cxcentricity 
Log semi axis major 
Log mean diurnal motion 


83 33 28 
44 31 30 
38 8 56 


9 990180 
l 196457 
1 75532* 


M. Eq. 18S0 o 


The error of the place deduced from this ellipse on October 
14 IS + 28"^ m longitude and the same in latitude, and it is 
remarked that the error 111 longitude docs not admit of being 
destroyed Without an increase of error in latitude, lhi% how- 
ever, Frof. 'Winnecke suggest*;, may arise from the a(.5umed 
period of yeais being really a multiple of the tiue one 
The comet approaches near to the orbit of Mercury at the 
ascending node, though at the present time not sufhcienlly close 
to occasion any change in the character of the orbit Still at 
some past epoch the effect of perturbation may have brought 
the orbits into coincidence or nearly ^o, and Frof. Wmnecke 
Lints that the planet Mercury might have been the means of 
impressing an elliptical form on the cornel's orbit. 

It is clearly a case m v hich those observers w ho arc m the 
possession of very powerful instruments may render mobt material 
service towards deciding whether we have to do wiib a comet of 
comparatively short period. If it la practicable to bccure good 
observations for position after the next period of moonlight, it 
may then be pobsible to obtain evidence pro or run, by direct 
computation of the orbit, though unfortunately observations did 
not commence until the comet had reached the extremity of the 
parameter, or in other words hod attuned an angular distance of 
90" past the perihelion point. 


Discovery of xCoMET.^Lord Lindsay notifies the discovciy 
of a comet at bis observatorv, Dunecht, during the night of the 
7th iDfit,, by Mr Lohse m ihe constellation Lacerta ; the position 
at 15b. 30m. m R.A. Z2h. 45m. 541,,, Declination 4/ 33' 7 , 
daily motion in R.A. + 6m 58s,, in Dec!. + 1” 8'. llili is far 
from any position which the expected comet of 1812 could occupy 
on the above date 


Ceuaski's Variable Star —Mr Knott obtained a very 
complete observation of the descending and ascending light curve 


of this newly-detected variable on November 2 ; the minimum 
appears to have occurred about iih, G M T. The period will 
be somewhat less than 2 \ days. 


PHYSICAL NOTES 

Frof. Lorthz has given in Wied. Ann , No 9, a develop- 
ment of hia theory of "refraction-constants" (published before 
in 1 laiu^h), and described exjieriuients bearing on it. The 
problem contemplated was to 6nd that function of the re- 
fractive index, freed from dispersion, and of the density of a 
body, which constant with varying density of the body, 
supposing the molecules themselves unchanged. It is assumed 
that bodies con<^iBt of molecules m mIiosc intervals light is 
propagated with the same velocity as 111 vacuous space , further, 
that Inc bodies aic isotropic, and their molecules of spherical 
form. Herr Lorenz arrives at a simple expression for the re- 
fi action-constant, the constancy of which, as also the correctness 
of the assumption as to light moving with the same velocity ni 
the intervals of molecules as in vacuo, had to be proved He 
dc'ermined the refraction conslants of several bodies in the 
liquid and the vaporous slates, wz , clbylic ether, ethylic alcohol, 
water, chloroform, ethylic iodide, ethylic acct.ite, and sulphide 
of carbon. ITie refraction was determined with sodium and 
lithium light, and at temperatures of lo^ 20", and 100°. He 
found that in passage of the substances fiom the liquid to the 
vaporous state the refraclJ on- con slant vanes very little (only 
about 5 per cent at most) Dispersion also showed great 
consUnty. Another Danish physici'>t, K. Frytz, has extended 
the inquiry to some ten other substances {/or. at ), and confirmed 
ibe a* sumption of refraction conslants. 

With regard lo dccLriciLy, Herr 1 loorw eg ( JV^ad Ann.i No 9) 
divides all bodies into two groups, {a) Iho^c in which the condne- 
livily rises wilh the temperature (dielectrics), and ( 3 ) those 111 
which it deci cases with rise of temperature (adielectncs). He 
I endeavours to prove by experiment (i)tliat both dielectric bodies 
with adielectricj and ndelectnc with each other, yield contact 
eleclncity , (2) that this electricity has aU ays the same sign as 
that which arises with genllc frittion or pressure. (The some- 
times different action of strong friction u ascribed Lo the influence 
of the raising of temperature.) Not oiilv does electricity arise 
through the different heat-molion at the places of contact of two 
heterogeneous substances, but this cause is fully sufficient to 
explain all development of electricity. 

Herr Naur has lately obtained some interesting results in 
cxjieiLmcnting futiher on the behaviour of electricity in gases, 
and especially in vamo [Wicd, Ann , No 9). In the middle of 
a hollow brass sphere on a gloss support was suspended a mctalUc 
ball by means of a platmnm wire passing (insulated) through a 
metallic stopper to an electrometer Vacua could be produced 
111 the sphere A charge of electricity imparled lo ihe con- 
ducting system underwent the same proce*is of dispersion in 
vatuo as where the space was full of gas. The outer surface of the 
hollow sphere, one minute and also one hour after the charging, 
had the same electricity as the conducting ‘^yslem llerrNarr 
further finds that the pioccss of dispersion in gas-filled space is 
not perceptibly influenced by the hollow sphere being insulated 
or being connected to earth, if the original cnarging be done while 
the sphere is connected to earth ] the dispersion constant ibminishes 
in both coses, at least at the beginning Bat if ihe conducting 
system be charged w'hile the hallow spheieis insulated, Ihe latter 
has in this slate one minute, and likewise one hour to one hour 
and a half after, electricity of the same sign wulh the conduoting 
system, and the first connection of the hollow sphere to earth 
occasions a temporary outflow. Herr Narr shows reasons for 
believing that the electricity on the hollow sphere finds its way 
through the gas space. 

A NEW 8 erie.s 1 ir cxpenmcDls of extended range, by Herr Roth, 
on the compressibility of gases, is described in IVicd Ann., 
No. 9. Ibe relations betucen pre>>iiure, volume, and tempera- 
ture, in the case of carbonic acicl, sulphuric acid, ammonia, and 
eth} 4 ene, are studied. ^ The lesults arc mainly confirmatory of 
van dcr Waal’s formulie. 

A NEW balance designed to be easily transportable, light, and 
yet stable, without fixing lo the table, and to serve in inspection 
of widely vanous weights (by Government officials in Hungary), 
was lately brought before the Buda-Pesth Academy by Herr von 
Krasper (Ke WW. Rtn/d. No. 9, p 638) Among other fealurcB, 


NATURE 


\Nov. II, 1880 


44 


the prlna-flluped steel bed^ on which the middle knife-edge reite, 
ji eeailj drawn out with the finger from the iwalJow-tail shaped 
rolleie between which it Is poised In the body of the ^ance. 
The beam can thus be easily removed and replaced. The balance 
rests on four feet. The stoppiiw and rai>iing orranffement la con- 
tained in a horizontal firame, Each weighing scale bangs on a 
conical point* Fossing on to the reading, we find that the accu- 
racy witn which the biuance works is, with 20 kg. weight, amg., 
with 50Q, 3 i mg, ; and this is gained by Eubstituting for the 
pointer an optical arrangement on the beam, consisting of two 
achromatic glass prismS| which render parallel the rays from 
oppoiLtc directions and send them to a telescope placed before 
the balance. At the two sides of the balance, about 2m to 4m 
from the middle knife-edge, two scales are set (best on the walls 
of the room) ; the images of these scales move in the field of the 
telescope beside each other in opposite directions, and so the 
corresponding divisions can be read off, These readings are 
independent of vibrations of (he telescope, and arc much more 
exact than those with telescope and cross threads, not to speak 
of the common pointer. The arrangement also permits of the 
centre of gravity of the balance being placed lower, the stability 
increased, &c. The weight of the balance is scarcely 20 kg , 
though both scales can carry 20 kg, weight 

Experiments by Forbes in 1831 and by some others since 
seemed to warrant the view, now commonly held, that the metals 
foil into the some scries as regards conduction of electricity and 
conduction of heat, that the quotient of the heat conductivity by 
clectnc conductivity is nearly constant. Heir H. F. Weber, 
inclined to doubt this as contradicting (he view (proved for gases 
and liquids] that the amount of heat transferred within a substance 
from layer to layer is most intimately connected with the Fpecific 
heat of unit volume, made new experiments in this relation 
(which he has desenbed to the Berlin Academy). He meamred 
the heat -conduction by observing the cooling of various metal 
rings in a ipace at constant temperature, and (he electric conduct- 
mg power of the same rings, by noting their deadening effect on 
the oscillations of a magnet. The result confirmed his anticipa- 
tions, the quotient of neat- conduction by electric conduction 
being found m the clo'^est connection with the specific heat of 
unit volume Experiments by a different electrical method for 
metals conducting cl ectneity badly (lead, bismuth, &c,) and for 
mercury gave the same result. (Ten metals in all were examined.) 
On the other hand, non-metallic conductors of electricity do not 
«how the relation in question , the heat-conduction of carbon 
is at least twenty to thirty times greater than that calculated 
from the electric conductivity and Oie specific heat. Thus the 
relation seems to be connected with the melaUic nature of the 
subshince. Herr Weber found the heat-conducting power of all 
the solid metals examined to decreoi^e with increaRing tempera- 
ture, but at a considerably lei rate than the electric conductivity. 
He further offers explanabons of the erroneous view adopted, 
noting, initr alui^ that the experiments in one cabc, though 
exact, were on too few metah, and these had nearly the same 
specific heat. 

Prof, R. B. Warder of Ilaverford College (PennEylvama) 
and Mr, W F. Shipley have investigated the configurations 
assumed by floating magnets in a magnetic fluid. They have 
modified Prof Mayer's onginal experiment by surrounding the 
vessel of water with a coil of wire traversed by a current, thus 
producing a field of force which, while still symmetrical about 
the centre, differs in several respects, the lines of force not bung 
HO matly concentrated near the centre. Diagrams of variou'i 
conngoration'i are given by these experimenters in the Amencan 
of Scunee for October, As even a single one- fluid cell 
producei a current sufficient to show these results, they ought to 
he easy of repetition. 

A coMPREHEKsiVR mcmoiT on the theory of the radiometer, 
by M. Mces, appears in the Proceedmgs of the Amsterdam 
Academy, and (In pretly full abstract) in IVud. Bnh/,, No 7. 
Hie author, aAer cnticlamg the various theories that have been 
enamented, which he arranges in three classes, offers his own 
explanation of the phenomena (which cannot be bnefly stated 
here), 

A FEW months ago we drew attention to certain results 
pnblished by Herr Exner of Vienna, relative to thennoelectricUy, 
and which were at Torlance with all the bodv of evidence existing 
in that branch of science. Herr Exner had In fact asserted that 
an ntimony^blinmtb couple possesses thennoelectrlc powen only 
10 loitg as one of the two metals li in contact with oxygen or 


with a gas capable of acting on one of them. The wlah we then 
expressed that some independent observations might be mode by 
otntf physicists has met with a rnponsa acEosa the Atlantio* 
Prof. C. A. Young of Princeton, N J., communicated to the 
recent meeting of the Amencan Association a paper on the 
thermoelectric power of a plaUnum-iron couple ifi vacuo. The 
crucial experiment was mode with an exhaubted glass tube con- 
taining an iron wire with platinum tenninals, the terminals being 
again fastened to iron wireb lea ting to a galvanometer. The 
tube was exhausted to one millionth of an itmospheni. On 
laying the apparatus in the sunlight and alternately shading the 
internal or external junctions an electromotive force could be 
produced, which was found to be equal in every cose. The 
conclusion Prof. Ydung draws from the experimeni u thai Exner 
IS wrong in hii statement that thermoelectric electromotive force 
IS due to the action of the gaseous media in which the metals aie 
plunged. The experiment was conducted m Mr, Edison's 
laboratory at Menlo Faik. 


GEOGRAPHICAL NOTES 

The glacier of the Zorafshan, one of the greatest In Central 
Asia, which has hitherto been very imperfectly known^ was ex- 
plored duung this bummer by MM. Mushketoff, geologist, and 
Ivanofl. The exploration was quite successful, and at the la*^t 
meeting, October 26, of the Mineralogical Society at St Peters- 
burg, Prof. Mu^hlvcioff read a paper on hfs explorations. The 
lower extremity of the glacier is at the heiglitof 9000 feet The 
Galtcha people, who inhabit the upper valley of the Zarafbhan, 
have never ascended the glacier , they <^ay that on the summit uf 
It there aie two great pillars of btone, between which ihe traveller 
must go, aud that the pillars would certainly crush together if 
any one ventured into the icy solitude. On August 25 the parly 
began the ascent of the glacier on a very steep slope covered 
with blocks and morainr*H. A tunnel, no leas than 3500 feet 
long, runs under the glacier, being the bed uf the Macha River. 
After two days’ travel the party had done seven miles on the 
glacier. The temperature during the day was as higbas^40° CcN., 
and during the night as low as ~ S'* , some Galtchan who accom- 
panied the party fell ill with fever On the fourth day the party 
reached the 1 first watershed, or rather the first iceshed, the 
whole length of the glacier to tins point was sixteen miles, ihe 
W'ldth being one mile , six other glaciers, each of which is greater 
than the greatest Alpine glaciers, fed the principal one. At the 
head of it there is a wide atque opening to the ea.st; several 
peaks .iround It rea^ 20,000 feet. The descent on the other 
blope of the mountain ndge w as far more steep and difficult than 
the- ascent , the creva.><KeH are very numerous and the glacier 
has several great " ice- falls," the inclination of which is no less 
than 50 degrees ; the party was compelled to make use of Email 
anchors ana to cut steps in the ice. Two men were unwell and 
Quite unable to go further when the party reached the foot of 
the eastern slope, after a very difficult journey. 

The last number of the Izvtstya of the Rus'^lan Geographical 
Society contains a letter from Dr Miklukho-Maclay. After 
having visited the islands of New Caledonia, Lifu, New Hebrides, 
Admiralty, Lomsiade, &c., he reached, about Ihe end ofjanuary, 
1880, the south-eastern coast of New Guinea, here he explored 
several points of the coast, and ihcncc went to the islands of the 
Torres Strait and to Somerset, to study the population of 
Norlliem Australia. On his voyage from Vaihan Island to 
Sydney he stopped at reveral points of the eastern coast. From 
Sydney M. Maclay proposes to goto Japan, and thence to return 
to Russia, During his stay in Brisbane he was very kindly 
received by the local government and by private persons, who 
have much facilitated hia anatomical studies by allowing him tp 
work in the old museum and to make use of the photography of 
the topographical department. The journey in the interior of 
Queensland was very much facilitated by the cordial reception 
he received from the iqualters, and by the kind pcrmisnion to 
^avel gratuitously along all the railways. M. M Relay expresses, 
in a letter addressed to the Goht^ his thanks to the Australians 
for the reception he met from -them, and wishes that all men of 
science were eo kindly received in Russia, On August he 
was in the house of J. B, Bell at Jimbor, near DalJby, The 
Russian public subscnption bos already reached 606/. which he 
received at Sydney. 

A GOOD example is being set by the Tuhkent College. 
During the summer fourteen pupils of Ihe College, under the 



t/otf. II, i8So] 


NATURE 


45 


dirootion of their Frofeuor qf Nahuiil History, M. ShelUng, 
made u cxcmion in the AU taou Mountains. Numerous 
mensurementa of heights were made during the journey, good 
zoological, botanical, and geological collections, for the Museum 
of the College, were made, and a detailed diary of the excursion 
waa kept by the scholar^). The students of the Tashkent 
Normal School, as well as the pupils of the College of Verny, 
have also made scientific journeys for the exploration of the 
neighbourhood, and we learn that the College of Orenburg has 
requested tickets at reduced rates from the i ail way company for 
undertaking next gummer a ■series of explorations in that little 
known but very Interesting provmce. We cannot but wish that 
tlie colleges and scliools of Westean Europe would follow these 
examples ; what an excellent tmiinng in natural science might 
thus be given, and what a mass of valuable information might 
be collected 

The members of the scientific expedition which vos sent 
out by the St. Petersburg and Moscow Societies of Naturalists 
for the exploration of the White Sea and of the Murmanian 
coast of the Arctic Ocean, and which cuuMSted of Profe ssors 
Wagner, Bogdanolf, Tsenkovsky, and eight students of the 
University, have returned after having done some very successful 
work ; they bung home very rich zoological and geological col- 
lections. Profeshoni Wagner and 1 senkov^ky stayed throughout 
the summer at the SoloveUW Islands , M. T avrofT m Kanda- 
laksha Day; Prof BogdanofT tra\ellcd along the whole co.ist 
to Vadso ; MM. KoudravtrefT and Plcske, geologists, have 
travelled from Kandalaksha to Kola , others have explored the 
flora and the fauna of the ocean , Prof. Bogdanoff has also 
studied the fishing. 


seized M’nili and other posts vacated by the Egyptiaiia since 
Col. Gordon's departure, Mr. Litchfield accordingly returned 
to Hubaga, and, crossing the lake, proceeded to Upui, hoping 
eventually to get to Upwapwa, where Dr. Baxter is stalioned. 

Messrs Cameron and Pigott, of the China Inland Mission, 
have made i journey of eight months through a great part of 
Manchuria anu a portion of Mongolia. From the treaty port of 
Newchwang Mr Figottwent on toMonkden, while Mr Cameron 
proceeded Aong the coast in an easterly direction by the borders 
of Corea, and then northwards to Moukden. '1 hey next lonrneycd 
through part of Mongolia into Kirin, which at first they found 
fertile and well-wood^, but aflerwards the country became wild, 
poor, and sparsely populated. The city of Kirm wras reached 
by a long steep descent llirough fine scenery Fine teams of 
oxen were here met with, comparing favourably with some of 
OUT best breeds. After s;»cnding a few days at Kinn the two 
missionaries returned overland to Peking, passing the Great 
Wall at Shan hai kwan or Lmg-yu-hsien 

Messrs. Riley and Clarke, of the same Society’s station 
at Chungking, have recently paid a visit to some Lolo villages 
in Southern Szecliuen These mountaineers for the most jiart 
live in inaccessible fastnesses beyond the reach of the Chinese 
authorities, and arc nut confined to Szechuen and Yunnan, but 
under the designations of Laos and sundry other names arc 
found throughout the extensive regions of Annam, Siam, and 
Burinah. llardly anything is yet known of the Chinese Lolos 
and their manners and customs, but before long the agents of 
the China Inland Mission in the south-west will, it may be 
hoped, find means to collect information regarding them. 


Baron A. von TIugcl is now engaged in wiiting a work 
upon Fiji, where he travelled and s|ient some time, making 
extiLmcly extensive and complete anthropological collections 
The worlc will (le more particularly an ethnological one, and 
most of the weapons, fabrics, and ullici ethnographic articles 
ore being figured to accompany the text Ihc crania collected 
by Baron von Huge! have already been acquired by the Royal 
College of Surgeons, and exhaustively desenbed by Prof, 
Flower, 

We notice the appearance of an important work published by 
the Russian Geographical and Economical Societies in the fust 
volume of a "Collection of Materials for the Knnwdcdge of the 
Russian Commune," It coulains detailed descriptions of the 
communes of the Governments Ryazan, by M .Semenoff, pre 
sidcnl of the Russian Geographical Society, MM Litucbeuku, 
Zlatovratsky, Mmc. Yakouchkin, &c , a very complete biblio- 
giaphical index of the literature concerning the communes of 
Russia and of Western Europe. 

A telegram has been received at St, Petersburg from Col. 
Prejevalsky, dated from Urea, the 1st inst,, slating that durmg 
the spring and summer of this year he surveyed a j)art of the 
basin of the Upper Iloang-ho and the Lake Koko Nor. He 
also passed through Alashau, in the centre of the Gobi desert, to 
Urga, Col Prejevalsky states (hat during the expedition he 
traversed a distance of 7200 versts, and that he has succeeded in 
obtaining valuable scientific results 

> The death n announced, on his passage home from West 
Africa, of Count dc Semdlc, who has been recently exploring on 
the Lower Niger, 

The new Bulletin of the Socielc Kh^diviale de Geographic 
conlaiuB a paper by General Purdy-Pacha on the country between 
Dora and Ilcnfiah £1 Nabus, together with a map of that 
porDou of Darfur, and another on Medina twenty years ago, 
oy Col. Mohamed Sadik-Bey, illustrated by two engravings. 

The Church Missionary Society have received news Chat the 
Rev, F. O’Flaherty, their new agent in Uganda, and Mr. C. 
Stokes, with the Wagonda chiefs and a large caravan, started 
fiom Saadaul for the interior on August 9, but m little more 
than three weeks Mr, O' Flaherty was taken ill at Kidete, and 
will be unable to proceed to the Victoria Ryanza at present. 

The same Society have also received letters from various 
memben of the Nyanza mission, giving a much more favourable 
leport of their position In Uganda than hod 'reached England 
some lime bock. Rev. G. Litchfield hod in consequence of ill- 
health made on attei^t to push northwards to Lado, In order to 
consult Dr. Emin Eflendi, In this he unfo^tnnatdy foiled, 
being stop]^ by Kabba Rega, the king of Unporo, who has 


ON A DISTURBING INFINITY IN LORD 
RAYLEIGirs SOLUTION FOR WAVES IN 
A PLANE VORTEX STRATUM^ 

T ORD RAYLEIGH'S solution involves a formula equivalent 
^ iPT ■ 


to 


d^v 

fly^ 


f \ 


Where V denotes the maximum value of the j^-component of 
velocity, 

,, w ,, a constant such that is the wave-length , 

p, T ,, the translational velocity of the vortex- 

stratum when undisturbed, which is in the jr-tLrcclion, and is a 
ruiiclion of y , 

,, If ,, the vibmtional speed, ora constant such that 

is the i^riod. 
n 

Now a vortex stratum is stable, if on one side it is bounded 

by a fixed plane, and if the vorticity (or value of diminishes 

dy 

as we travel (ideally) from this plane, except m places (if any) 
where it is constant, 

To fulfil this condition, suppose a fixed bounding plane to 
contam ox and be perpendicular to pj'j and 1®!^^ its 

greatest value when and decrease continuously, or by ode 

or more abrupt changes, from this value, to zero at y = a and 
for all gi eater values of y 

It IS easily proved that the wave-velocity, whatever be tht 
wrave-lcnglh, is intermediate between the greateiit and least 
values of 7\ Hence for a certain value of y between o aud it , 
the translational velacity is equal to the wave velocily, or 

T's Hence this value of y the second tcim within the 

fn 

bracket in Lord Rayleigh's formula is infiu lie unless, for the 

same value of y, ^ vanishes 
dy* 

We evade entirely the oonsideration of this infinity if we take 
only the cose of a layer of constant vorticity * constant 
from^ ^ 0 toy =■ a), as for this cose the formula is simply 

dy^ 

V By Sir William Thomion Bntiih Asaocimtioii, Swansea . Section A 
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bat tbe interprelation of th« infinily which ocean In the more 
comprehensive formula su^gCBti an examination of the stream- 
lines by which its interpretation becomes obvious, and which 
proven that even m tbe case of cornel ant vorticity the motion has 
a Rtarthngly peculiar character at the place where the translanonal 
velocity is equal to the wave velocity. This peculiarity is repre- 
sented by the annexed diagram) which is most easily understood 



if we imagine the translational velocities at = o and y — a to 
be in opposite dinctions, and of Mich magnitude that ihc wave 
velocity IB zero , so that wc have the case of standing waves. 
For this case the streamdines ore as repiesented m the niinexcd 
diagram, in which the region of Lrau>.]aLional vclnciry greater 
than wavc-propagatiunal velocity is scpiratetl from the region 
of translational velocity less thm wave pro[)ag'i(ional velocity by 
a cat's-eye border pattern of elliptic whirls. 


MINERAL RESOURCES OF NEWFOUNDLAND 

^RES of copper have been found in all the older foimitions 
in Ncw'foundland, from the I aurcntian gneiss at the base, 
to the Carboniferous senes at the summit, the qualities uf which 
vary greatly with the age and condition of the rock'< with which 
they are associated Thus 111 the Laiirentian scriei] the iich ores 
of variegated and sometimes grey sulphide of Lopper are more 
frequent than any other, and are for the most part in white 
quartz veins intersecting the strata, but while Ihce ons have m 
many cases been found on analysis to yield at Lhc rale oF from 50 
to 7^ per cent, of metal, the quantities available at any one place 
hitherto tested have never yet been found suFhcient to warrant 
an outlay of capital. 

In the succeeding series, which I conceive to be the equivalent 
of the Iluroman uf Canada^ and have pru vision ally called 
interfnciliati\ as being intermediately situated between rocks of 
the Laurcntian and rnmordial Siluiian ages, very iich uics of 
copper arc likewise well known at many parts, cliiefly lu white 
quartz veins, andnUo in faults and dislnca'ions, p-irticiiUrly ntar 
the junctiun with the fossiliferous Piimordi.il, in which ca^-es the 
indications may sometimes be regarded as favouiable fur the 
probable future development uf mines Scvc al ati erupts have 
already been made in this dircctiun at various parts of the 
distribution of the senes, but except at a few pi ire-, chiefly near 
the junction with the newer formations, with hut ^lender 
prospect of a successful isitue. 

By reference to the Custom Hnu^e returns of exports I find 
that the amount and value of copper nre ‘•hipped at St John’s 
between the yean 1S54 and 1S64 inclusive was as follows — 
Ore, 627 i tono, value 522,980 -4, 596/ sterling. The places 
where this ore was raised are not specified, bul I believe it was 
all derived from rocks of intermediate age, by which the greater 
part of the FenmiuJa of Avalon is occupied. 

In addition Ic the above export from ht John’s, 544 tons, 
valued at 519,179 were exported between tbe yeais 1875 and 
1879; but a considerable, if not the larger portion of this ore 
was produced from Tilt Cove and other of the eaily op'jnmgs in 
Notre Pame Bay, 

Although the presence of copper Is frequently indicated by 
stains of green carbonate and small nests of yellow bulphuret in 
the lower Primordial strata, I am not aware of any in-tances 
where the ores occur in mass, or in intersecting veiii‘» or lodes, 
except It may be close to their immediate jiincti* n with the older 
icriei on which they repose anconforiDahly nr buit up against in 
faults. At soma parts of their distribution, such as m tbe 


islands of Conception Day, these older Silurian rockx'are hut very 
little disturbed, rciling in nearly a horizontal attitude, and 
scarcely at all altered , at other parts, such os Trinity Hay, St, 
Mary’’) Bay, L'lnglois Island uf the Miqnelons and elsewhere, 
they are greatly disturbed by intrusions of igneous rock, and 
occasionally to some extent metamorphosed , but they are almost 
everywhere crowded with organic remains, the types of which 
indicate the ages they represent, to extend from the horizon of 
Primordinl or Cambrian to the newer Potsdam Groun of the 
United States and Lainda. Strata representative of Potsdam, 
CalciferouBj and Levis ages, containing abundance of typical 
fo9«>ils, nrc extensively displayed on the western and northern 
parts of the island, the former in many cases resting directly oil 
Laurenlian gneiss unconfnrmably , but, except it may be to a 
very limited extent m Canada Hay, near the Cloud Mountains, 

I am not aware uf any deposits older than the Potsdam at these 
parts, nor have I ‘:een indications of the presence of (he Huronian 
or intermediate system north of Bonavista Uiy, or anywhere 
near the w estern shores Galena in calcaieous veins is of fre- 
quent occurrence in these Lower Silurian rocko, but except in 
small isolated crystals or patches the ores oi copper are particu- 
larly rare, and m no case such os to be considered economically 
valuable 

Hut the cupriferous formations proper of > Newfoundland, 
accoiding to my view of the structure, lie un conformably above 
all the former, and consist mainly of a set of metaniorphic and 
Igneous rock<«, corres])undiiig exactly in mineial character and 
coml I Lion with the rocks of the Eastern 'Pownships of Canada 
described by Sir Wm Logan under lhc title of llie Quebec 
Group 1 am quite aware that these views, as regards the struc- 
ture, are at variance with those entertained by several dis- 
tinguished geologists in Canada (whose opinions, however, do 
not seem to be very unanimous on the <;ubject) , and there can- 
not be a doubt Llial m many canes the evidences appear to be fio 
contradictory at diflcrenl localities that the difficuUics in aniving 
at the truth are exceedingly great Nevcrthcles'-, so far as my 
own obsci vai toils go, and 1 have studied the succession at nearly 
all parts of then distribution in Newfoundland, I am led to the 
conclusion that the stratigruphical p isition of tins metamnrphic 
group belongs to a bori/on intci mediate between the Calciferoiis 
and lludson River group, ])ro))al)ly chiefly of Chazy age, which 
is in accord with the structure of Sir W E J.ogan, 

The gr.mp consists of chloritic, diontic, and felsitc slates, 
intcrslraiificd with compact dioriles, bands of lei jisper, dolo- 
mites, great mis:iCS of serpentine, or serpcnluious rnck, and vol- 
canic pioducls. In nearly all the'^e roclu the ores of copper arc 
more or less disseuiinated , hut iL is amongst the schistose portions, 
especially the clonte slates, that Ihcy seem to be most almndant, 
and it 14 in rocks of llui qunliiy chiefly where the principal 
mining operations have hitherto been conducted At some parts 
of the distribution the-e rocka aie distinctly straliflerl, the lines 
of deposit being well displayed in layers of difleient quality* 
beds of jasper, conglomerate, &c The whole series ii magne- 
sian, more or less, but particularly low^ards the top, which 
appears to be the horizon of the serpentinous masses with large 
accuinulaiions uf volcanic ash. Towards the base the rocks 
become calcareous, the chfTs of strata much incrusied with car- 
bonate of lime , and some strata of a pure white crystalline 
limeslOTie occur w'hich are fossiliferous The fossils are too 
obscure to lie identified with ccitainty, liut one form beara a 
strong resemblance to a Afacluffa, a 11 oilier to a Bdltrophon, a 
third to a A/urcAnoma, and some rather large-si/ed EfurtnUe 
stems. Near the horizon of this limcitonc moreover we find a 
set of black, slates which contain graptolites. Vast intrusive 
mo.s'-es of gmiutoid rock, and great dykes of greenstone 
mclaphyre and nlher traps interaect the formation. 

The only mine'^ of impnitnnce m active operation up to the 
present time are all situated in Notre Dame Bay, and tnese are 
Union Mine Tilt Cove, Dells Cove Mine, Colchester, in south- 
west arm of Green Day, Luile Day Mine, Rabbit's Ann, and 
Seal Day Many openings and minor workings have also been 
made at various pails of the bay, at each of which the ores of 
copper were more or less mdicaied, some of which may eventu- 
ally, when capital and skilled labour are brought to bear, be 
found sufficieutly remuneianve to be woiked to advantage. 

It wdl be been by the annexid memoranda that the total value 
of the copper and iiickc-1 ore extracted since 1S54, but far the 
larger proportion since 1864, w'hen the Union Mine lilt Cove 
was firtit o[)cned by Mr. Smith McKay, amounts to nearly one 
million sterling 
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Mtmoranda ihmtnng the QuaiihHes and Valuet 0/ Copper and 
Ntekel Ora exported from the Island of Newfoundland in the 
MHdaynenftoned Yean 
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The ores returned for 1878-79 were largely derived from Little 
Bay Mine and partly from Colchester, all belonging to the Bett’a 
Cove Mining Company. 

Thus the total value of the ores of copper and nickel exported 
since 1854 amounts to 341629,889, or nearly 1,000,000 sleiling. 

Alex, Murra\ 


VNIVERS/TY AND EDUCATIONAL 
INTELLIGENCE 

Camuridge. — I n Groups C and E of the Higher Local 
Exaxnaation this year there \^ere re'.pectively lifty-four and 
nindv-nine candidates , hve obtained a hist class in Croup C 
(Matheinatic<:) and eight a first clas-f in Group E (Natural 
Science) I nine candidates failed in Group C, and Uenty-aix 
failed in Group £. Three candidates answered the questions m 
Hifleienlial and Integral Cnlculu^;, and showed considerable 
knoi\ ledge In botany a fair average of proficiency n~as attained , 
in geology the papers were below the average In zoology infeiior 
text-books had been too much preferred, to the exclusion very 
largely of practical work The work m chemistry wag unequal, 
but some candidates showed a tcry good acquaintance with the 
details of manipulation. Physics can '-carccly be said as yet to 
be studied by the candidates. In physiology the answers \vere 
in some cases accurate and to the pom*-, but the majority of 
candidates failed. 

The elections to the Council of the Senate were made on 
Monday, and show m a very practical manner that residents are 
in favour of considerable improvement m University matters. 
Only one member who approves of the retention of Greek as a 
universal bubjcct m Ihe "I.ittle-go” was elected, viz, Mr. G, 
F Browne, whose place m the Council 1 « due to his active work 
in connection viith the Univer<^ity Local Examinations and his 
knowledge of the intentions of the University Commissioners u 
one of their secretaries. 

■ Chiefly fmm lliironian r icic'f 
* Partly From opening's in Nctre Dame Bay, 

3 Clouithiie and MiUarite 


Dr Phear, Professors Cayley and Livcing, and Mr, Pcile, are 
among thobc who were elected to the Council well known for 
iheir scientific eminence and breadth of vie v, 

Prof. Stokes, Lord Rayleigh, and Mr. Vinc^mcre added to 
the Council of the Philosophical Society at its annual meeting. 

Mr P'orbes Frosectoi to the Zoological SoLicly, has been 
elected to a I'cllowship at St, John's College 

At an examination held on Wednesday, October 27ih ult , 
Mr. M Milburn, of Longtoun, Ma<; elected to a vacant buisary 
in connecLion with the “Young” Chair of Technical Chcmi'-try, 
Anderson's College, Glasgow. Ihc bursary, vhich is of the 
value of jo/., and tenable for three years, is Ihe gift of Mr. 
Janieq Young, XL D,, F R.S., of Kelly and Dullis, founder of 
the Chair. 


SCIENTIFIC SERIALS 

'Journal de Physique^ October. — Experimental verification by 
S. Carnot, of the principle he discovered, Ijy M Lippmanu, — > 
Apparatus and expeiimentq for elementary demonstraUun in 
optic**, by M Gaiiel — Influence of velocity of propagation of 
sound in the shock of clastic bodies, by M. Flic — New form of 
plates for air pumps, by M Terquem — Proieedtn^s of the 
Phy-iical Society of St. Petersburg (including piper-, in abstract, 
on the cheDiiCQl and jihotograplnc action of light, tbc transmisfion 
of the current m water with unequal platina electrodes, variations 
of volume and coeflicient of elaslicily of palladium and its alloys 
under the influence of absorbed hydrogen, &c.) 

Rtvufa Scunhjico Industriale^ No 18, September 30 — On tbe 
relation between terrestrial storms and the planetaiy relations of 
the solar system, by Prof. Zengcr, — Exclusions (geoJogicnl) in 
the neighbourhootl of Modica, by Prof Lancetta. — Palsonlo- 
Ingical Studies in Bohemia, by Pi of. Fritsch, — Beats, the third 
sound of Tartini, and the dilTercnlial re'-uUant sounds of Helm 
holtz, by Dr CroLli. 

No. 19, October 15. — New regiNtenng pluviometer, l>y S, 
Grimaldi — New apparatus with petroleum heating, by S Esscr, 
— On a new variety (Kostente) of Eiban beryl, by Prof 
Grnttaiola 

Kowm^ July 1880, contains a translation of Prof. Huxley's 
“ The Coming of Age of the Ongiii of Species” {vide Nature, 
vol XXII. p i) — Dr Ernjst Krause's skelti of the developmental 
history of the History of Development — Dr. H Muller, the 
UDporUnce of Alpine flowers in connection with the “fluwer 
theory ” — ^ 11 . Schneider, ohbcrvations on some ape- — Pruf Dr 
Caspary, the conception of a soul and itb significance in connec- 
tion with modern psychology. — Short conlnbulions and extracts 
from jomnals (among the ''hort articles is one on the resemblance 
between flowers and fruit, by Heimann Muller, and on ihe 
occurrence of a five toed example of Aiihilnho by W. 

von Kcichenau) 

August, 1880 — Dr Oscar Schmidt, the severance of '■peciea 
and natiiril ^ election. — Dr Ernst Kran'-c, sketch of the develop- 
mental history of the History of Development, No 2 — Dr 
Herman Muller, on the development of the colours of flowers — 
Prof A II Sayce, on the history of writing (translation) — 
Short contributions and extracts from journals — LUeraliirc and 
critical noiiccM. 

Revue des Snencts Ah/rt/rZ/tv, September. — M Mathias Duval, 
on the development of the spennatozoa in the frog (' lales 3 arrl 
4). — M Lavocat, 011 the construction of the exIienniiCT of ilit, 
limbs — Dr A Godron, on the absence of a glume in the latcnl 
spilvclcts of LoliUin — M Lcymene, sketch of the Pyrenees of 
the Aude — Notices of French memnijs on 7ooloi;y, bolanv, 
and geology — Bibliography and notice of the death uf Dr. A. 
Godron 


SOCIETIES AND ACADEMIES 

London 

Chemical Socxety,**No\ ember 4, — Pi of H F. Uoscoe m 
the chan. — The following paiicrs were read — On ilie com- 
pounds of vanadium and sulphur, by E W. h Kay The 
author shows that the products obtained by Ucrzehiis ire oxy- 
compounds, that the sanstance obtained by BerzLlius in ilie dry 
way lb a true tnsulphidc of vanadium V,Sp, , tbe disulphide and 
pentasulphide have also been prepared ami are dcscniied m the 
present paper. — On the a tmo spheric oxidation of phosfihoru^ 
and some reactions of ozone and peroxide of hydrogen, by C. T 
Kingzett The author concludes that m the nbovc oxidation 
both ozone and peroxide of hydrogen are formed, the Former 
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pUBCf on in the cnirent of iir^ tht Utter remaini in the wrter in 
which the phoiphorna is oxidised. In several espenmenta the 
proportion of peroxide of h^roeen to the ozone formed was u 
I to 3. — On the BClion of zmc etnyl on benzoyllc cyanide, by E, 
FranMand and D A, Louis The product of this reaction, an 
amber-coloured jelly, was first decomposed and then extracted 
with alcohol, about 3 per cent, of a snbstnncc c.4H,.no„ 
named proTlslonally bcnzcyanidin, cryfaUUisin^ in colourleis 
needles, was obtained. Besides this body an unstable snb- 
Stance was obtained which could not be purified, but which 
on oxidation with bichromate (rave propiophenone CbH|(, 0, 
— On the action of zinc-ethyl on cyanogen, by £. Frank- 
land and C. C. Graham. The product of this reaction was a 
solid mass, which on heating to 120° yielded a colourless liquid 
which was propionitnle CijHgN,, the other product of the 
reaction being zinc cyanide — On bii^muth and bibmuLh com- 
pound^ l^ M. M. F, Muir, G. B. Hoffincister, and C. E. 
Robbs. 'Ae relative stabilities towards heat and reducing agents 
of the oxides, and towards heat of the hydrates arc discussed, 
also the action of chlorine and bromine on the oxides An 
attempt is made to give structural fonnulsc for these bodies, in which 
bismuth 15 tnvnlent. — On the colour properties tind relations of the 
metals copper, nickel, cobalt, iron, manganese, and chrommm, 
by T, Bayley. The author has carefully compared the colours 
of sointions of salts of the above metaU and various mixtures 
thereof, and especially those mixtures which yield colourless or 
nentral grey 'solutions ^Action of diarn-naphthalin on salicylic 
acKl, by Percy Frankland. — On the basic sulphates of iron, by 
Spencer Pickering, — Fourth report on researches m chemical 
dynamics, by C K A Wright, £. H. Rennie, and A. E. 
Menke. — On some napiithalin derivatives, by C E Armstrong 
and N, C. Graham. — On acetylorthoamidobcnzoic acid, by P. 
F. Bedson and A. J King 

Vienna. 

Imperial Academy of Sciences, October 21 — On the 
propagation of ball and cylinder v aves of finite width of vibra- 
tion, by Dr. Turalirz — On the law of convuKive action (con- 
tinued), by Pi of. Stneker — On 'the blood vesscli of the valves 
of the heart, by Dr I anger. — On the question of arrangement 
in the pyndin and chinulm senes, by Dr Skraup.^Expenments 
on the magnetic behaviour of iron, by Herr llaubner, — On the 
relation of the daily and yearly variation of temperature to the 
sun spot period, by Herr Liznar, 

Paris 


and comets, at Marseilles Observatory, byM* Stephan, ^On the 
winter egg of phylloxera, by M. Valery-Mayet. It seems certain 
that the nygrometric state of the air, geneiully very dry in 
Languedoc (where the author is), is the great obstacle to nro- 
dnction of the winter egg. Whenever the sea-winds, which 
always blow in autumn, l^ing that region to the conditions of 
the climate in the west, the egg is produced —Elements of the 
orbit of the new planet (217) discovered by M. Coggia. — On the 
resolution of algebraic equations; examination of the method of 
Lagrange, by M. West. — On linear differential equations W'ith 
rational .coeificients the solution of which depends on the 
quadrature of a rational function of the independent vannble, 
and of an irrational algebraic product, by M Dillner — 
On a property of uniform functions of a variable con- 
nected by an algebraic relation, by M. Picard. — -On the 
application of the photophone to study of the sounds which 
occur on the sun's surface, by Prof. Bell. This was suggested 
by Mr. Bell in visiting the observatory at Meudon. M, Janssen 
put all tlic inslruments at his disposal, and an opportunity was 
taken to explore a solar image o 65 in. m diameter with the 
selenium cylinder. The phenomena were not sufficiently marked 
to justify one in affirming success, but Mr. Bell is hopeful of 
succeeding M. Janssen has suggested the method of passing 
rapidly before an objective which should give conjugate images 
on the selenium apparatus, a senes of solar photographs of one 
snot taken at intervals sufficient to show notalile vaiiations in 
the constitution of the spot. This is to be tried, — On the oxi- 
dation of mannite, by M. Pabst — On the ferments of albu- 
minoid mattcis, by M Duclaux There arc certainly over a 
hundred specie^', and of these he only knows twenty at pre'ent 
(the jibysiological conditions, 1 e of their existence). Prcvii'iis 
closbifi cations prove useless lie gives some general tfoUs. 
Infer aha, in milk the ferments change the caserne into soluble 
albumen, but while the aerobian- ferments do this in a slow and 
regular way, the anaerobians do it with liberation of carhonic 
acTd and hydrogen, part of which becomes sulphuretted hydro- 
gen or even phosphides of hydrogen. In chcesc-making the 
predominance of the aerobians has been unconsciously favoured. 
All the fcrinents studied are found in full activity in the stomach 
They secrete soluble ferments, which are added to those of the 
organism, — Inoculation of symptomatic charbon by intravenous 
injection, and immunity conferred on the calf, the sheep, and the 
goat by this process, by MM. Arloing, Corncvin, and Thoma 


Academy of Sciences, November 2. — M, Edm. Bccqueiel 
in the chair. — Tlie following papers were rend — New obicrva- 
lions on the etiology and prevention of chaihon, 1)y M. Pasteur, 
He gives a letter written by Baron von Seebach (Saxon Munster 
in Pans) to M Tihsandier in iS65i stating facts Avhich afford 
striking confirmation of M Pasteur’s views as to the cauiies of 
the disease, — On the heat of formation of ethers formed by 
hydracids, by M. Berthelot. In these experiments he used his 
calorimetric detonator. — Heat of formation of sulphide of 
carbon, by M. Berthelot. Ihe combustion of liquid sulphide of 
carbon hberatefi +246*6 cal. (Favre and Silbermann ubtamed 
258*5 cal , but they overlooked the formation of sulphuric acid), 
Sulphide of carbon is formed with absorption or heat from 
its solid elements, but there is probably liberation of heat 
from gaseous sulphur and carbon. — On volcanic thunderstorms, 
by M. Faye. In paroxysmal eruptions the enormous amount of 
steam ejected causes volcanic thunderstorms, which are quite 
distinct from ordinary thunderstorms, especially in the absence 
of gyratory movements, the complete immobility of the volcanic 
storm (which is confined to the column of ascending clouds), 
and the fact that no flashes occur without the presence of 
ashes. The phenomena ore very much those of the Armstrong 
electric machine. Further, there is never any mention of hail , 
and M Fave thinks it Is probably never produced, as it is the 
product or vast gyratory movements not found in volcataic 
clouds. He suggests the desirability of studying directly the 
traces of electricity in the vapours rising from the crater of 
Vesuvius,— On photographs of nebule, by M, Jamsen The 
photography of a voir bright nebula is now comparatively easy, 
if one content oneself with the most luminous part, but extremely 
difficult if a complete image be sought comparable to those nven 
by our large Instruments. The latter 13 what we cipt dally 
require, with a view to studying the important questions of 
variations of nebular structure, and calls for many able workers, 
funushed with the best instruments. M. Janssen is mparing 
observationi of the kind at Meudon.— Obmvalions or Janets 


CONTENTS I'Arn 

Da SiauBNs* Nhw Curb FOR SuokE Cy Dr C William Sibmevs 
F R S {With lUnsiratioH) . . - - 5 

Ihb Ru*, 5 ian Imperial Yalhi 'Livapia" .7 

A Muutcal Catatoouk . . 36 

Ihe Piili.o'iopiiv OP LanuUagp By A II Kuanf . , . . 

Ouii Book — 

Marline .iu'4 “ Easy Lenona in Science" . , . . j- 

Molluy’s “ Outline of a Cdufec of Natural Philosojiliy, uiih Speci- 
men EKainmatiun Papers ” .... -{‘2 

Lbttbrs to IMS KtiiroR — 

Sir Wy villa Thomson and NalurnI Selection — C harlhii Darwiv, 
t R S . . ,2 

Geolngicol C)ia.nee<i of litvcl — Sir C WyviLLii liiOMSOM, F U S ■ J3 
*‘lhc first Volume of the PublicnUDns of the ihalhngtr ^' — A 
Coireclinn — Prof T 11, HUVLI'V, FRiS...- 
Correspondence of Phenomena m Magnetic Storms —William 
Ellii . . . ... 3j 

Meteor ^Rev S J Pbhky, FR.S- , . • 14 

Cnndition of Jupiter — Hand Capron ..... . 34 

Vox Angelica - George Kavurioh Vicars . , ... 34 

Solidi mid Liquidi u High Icmper.Lliires —J ohn Aitkbm ... 34 
Wire Tomon —ProfcMorj John Perry and W E Ayktoh . . z5 

Heat of hormalinn of a Compound — A P Laurie, . 35 

I1ie Yanx-lie, the Yellow River, and ihe Pci ho —Surgeon H D 

Guffy . . 35 

The Thresher —F hanch P Fascob . 33 

Illustkations of New or Rare Animals in the Zooumilal 
Society'>i Living Collection, 1 {With liluMtraiionM) , ... 35 

A Successful African Exri'DiTiaN 38 

United States Weather Maps, December, 1678 39 

Searlbi Valbntinb Wood <40 

Notes 

OdrAbtronouical Column ~ 

H utwi 1^1 Comet (iB Bo 43 

Discovery of a Comet * ■ - 4 J 

Ceruki'i VaiubJa Star 43 

PiiviiCAL Noth 

Geoqrafhical Noth 44 

Oh a Dijtdrbihc iHFiNrfv IH Loed Rayleigh s Solution for 
Wavu in a Plane Vortex Stratum, By Sir William Thohion 

{mth Diagram) . „ ■ 45 

MihrhalRbsouhcri OP Newfoundland, ByAtRX Murray 46 

XJHivEurrr and Eddcational Imtrlucihce 47 

SciBHTmC SlRIALI ' ' 

Soarnn amd Acapehtu 




NA 7^URE 


THURSDAY, NOVEMBER iS, 1880 


THE FUTURE OF POLAR RESEARCH 

W E have had quite a flood of Arctic news during the 
last few weeks, and the question as to the direc- 
tion to be taken by future PoJar research is attracting 
attention in various quarters. Evidently those interested 
in this department of exploration arc thinking that ‘‘some- 
thing ought to be done " ; but as to what that something 
should bcj there is likely to be diHcrence of opinion It 
is unfortunate that the United Stales expedition sent out 
at the instigation of Capt, Howgate to found a Polar 
colony at Lady Franklin Sound, had to turn back through 
some defect in the engines of the Culnare. Had this ship 
been successful in reaching the proposed ground of the 
expedition's work it would no doubt have given an im- 
petus to the scheme of Polar rese.irch which has gained 
the approval of the AicUc authorities of nearly all nations 
except our own On the other side of the Aineiican con- 
tinent no news has been received from Mr Goidon 
Bennett's expedition in the yeannetU of later date than 
August, 1879, when that vessel was off Cape Serdze 
Kamen, all well, and on her way to Wi angel Land All 
the sea within Behring Stiait, both on the American and 
Asiatic side, was seaiched this summer by the Cornvyn^ 
but no trace of the ymnnette was found. The conclusion 
from this that the expedition has come to grief, we have 
already pointed out is too hasty Everything was in her 
favour when off the coasts of Kamtcliatka last year, and if 
she had fair sea-way there can be no doubt that the expe- 
dition would take advantage of it, and push on as fai 
northwards as was safe. We should not be surprised if a 
year hence the Jeannette vs\\^\\X. emerge by Behring Strait 
or by Novaya Zcinlya with news of equal importance to 
that brought back by the Tegetthoff years ago. 

But perhaps the most generally interesting^ expedition 
on the part of the Americans is that which returned some 
vecks ago from searching for further relics of the crews 
of the Erebus and Tcyrof With the details of this expe- 
dition our readers are already familiar. So far as further 
information concerning the fate of the Franklin expedition 
is concerned, the results have not been of much import- 
ance, though It would seem that the scientific results are 
of some value. What precisely these are remains to be 
seen. Had the handsome volume recently published by 
the U.S. Government under the able editorship of Prof 
Nourse, containing the narrative of Capt C F, Hall's 
second expedition, been issued before Lieut Schwatka set 
out two years ago, we doubt if he would have thought it 
necessary to go over the same ground again.’ Hall’s 
devotion to the memory of Franklin is well known, and 
his enthusiasm for Arctic exploration was almost a 
religion ; his Polans expedition will never be forgotten 
In order to obtain certain news of the fate of Capt. Crozicr 
and the 105 men who, in April, 1848, abandoned the Eteha 
and Terror^ Hall lived with the Eskimo in the neighbour- 
hood of Repulse Bay and King William Lant^ for five 
years, 1864-^ He, like Barry, also had heard of records 
possessed by the Eskimo, and to obtain these records he 

■ “ NAmtiva of the Second Arctic Expedition made Inr Qurlei F. HbIL” 
Edued undw the orderf of ihe Hon Secretuy ot the Nivy, by Pinf. J E 
Noma, U 9 N (WeihinEton Goyenuneni Printing OffleeJ 

Vot. xxnr,— No. 577 


submitted to become .111 Eskimo himself for all these 
yeais. With infinite tact and p.iticnce he carried out the 
object of his expedition, succeeded 111 visiting the scene of 
the memorable disaster, saw many signs oF the presence 
of white men, obtained inaiiy iclirs, heard many stones 
fiom eye-witnesses of the sufferings of Crozier and his 
men when tiying to make their way to the Fish R’ver, 
but obtained not a shred of any kind of record Among 
the things abandoned by the men in their last despairing 
efforts to reach a white settlement were certainly some 
books, but whether written 01 printed could not be ascer- 
tained. The poor Eskimo had no use for such strange 
things, and gave them to the childien to play with, and 
long before Hall’s visit all trace of them had vanished- 
Indeed the information he obtained was of pietty much 
the s.-ime ch.aractcr as that just brought back by the ex- 
pedition under LiciU Schwatka The stones told to Hall 
by the Eskimo as to the wanderings and sulTcnngs of the 
white men arc interesting, though sad Aiiart from the 
immediate object of his expedition. Hall’s long residence 
with the Eskimo, with whom he lived as one of them- 
selves, yielded results of great interest He lived 111 their 
Igloos, ate their food, wore their clothing, shared their 
joys and sonows, j'oincd in their feasts, then dances, and 
their hunts ; in short, saw more of Eskimo life than 
probably any one has done before or since. The details 
given in his journals are a contribution of great value to 
a knowledge of the Eskimo, and the self-denial of the 
high-minded and sierlingly honest man in submitting 
to this kind of life for so many years, for so noble 
a purpose, raises him to the rank of a hero The 
volume edited by Pi of. Nouise, with Us many illus- 
trations and handsome get-up, might well put our own 
Govcinment to shame Prof. Nourse has done his part 
of editor admirably, and his volume will be of permanent 
value So successful has the work been that we believe 
a second edition has been issued As the work is only 
recently published, it may fairly be recognised as a con- 
tribution to a knowledge of the Arctic situation. 

This 15 a good summer's work foi America On the 
opposite side of the Pole some good w'oik has also 
been done The Dutch m then tiny vessel the WilUhi 
Barents have done some good dredging in the sea 
between SpiUbcrgcn and Novaya Zemlya, while Mr 
Leigh Smith has added gieatly to his fame as an Arctic 
yachtsman by his work in Franz-Jo-ef Land. He has .1^ 
wc have already told, gieatly extended the known area of 
this aichipelago, and shown fair grounds for believing 
that it extends polewards fur a conbidciable distance 
lie has proved, as was done last year also, that this 
Arctic land is by no means difficult to reach in an 
aveiage year, and this has an important bearing on 
Arctic research. Last week we gave a few details of 
what had beqji done along the Murmaman coast and the 
White Sea by the Russian parly under Prof. Wagner 
and we know that Baron Nordenskjold is spending the 
winter in St. Petersburg prepara toiy to undertaking his 
expedition next yeA" to the New Siberian Islands. 

All this is encouraging, though it would be still more 
so were these various cflbrts undertaken on some well- 
concerted plan. Already has the Geographical Society 
been asked to lend its influence to an expedition which 
we cannot but regard as an anachronism. We hear 
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much talk of the traditions of the English navy and the 
duty of England to be the first to reach the Pole. We 
fear the so-called traditions of the English navy must be 
made to conform to the requirements of modern science if 
she IS to do any useful work in Polar discoveiy, just as 
they have been compelled to do in order that our navy 
may be able to keep abreast of the fighting power of 
other nations. To squander 30,000/ in one huge attempt 
to reach the Pole would be as mad as for a merchant to 
embark all his capital in one liazardous undertaking 
Polar research and Polar expeditions are not incom- 
patible, but as Dr Ncumayei showed m an admir- 
able address at the Danzig meeting of the German 
Association, the foiTner must be subordinated to and 
guided by the results of the latter. Preparations are 
being made by nearly all the countries of Europe and 
by America for a regular Arctic siege, to begin in 1SS2 , 
the days of Arctic campaigns aie past Wc have 
reached the piccincCs of the citadel itself, and now the 
sappers and miners must begin their slow but sure work, 
to be capped at the proper time by a grand assault 
Germany, Austria, Norway, Sweden, Russia, Denmark, 
the United States, and we believe Canada arc all to take 
part in this great work by establibhing observing stations 
at suitable points all round the Polar area ; while Italy is 
to send out next year a scientifically equipped expedition 
to the Antarctic region, our knowledge of which is meagre 
and uncertain This last will really be an observing as 
well as an exploring expedition, preparatory to the esta- 
blishment of an Antarctic station. Should our Geogra- 
phical Society take any steps in the direction of Arctic 
work, we trust it will not be to encourage the foolish 
venture for which the country has been canvassed for 
subscriptions for jears. We hope that Society will 
see that as a scientific body, its duty is to encourage 
a scientific method of work, and if it appeals to 
Government at all, let it be to urge it, for the honour 
of our country, to join in the concert of both hemi- 
spheres for the siege of the Polar citadel We have 
alieady pointed out on several occasions the vast gams 
to science that might be expected from the work of 
a senes of Polar observatories established on the plans so 
ably sketched by Lieut Weyprccht. As Dr Neumayer 
said m.the address alluded to, men of science do not 
demand practical or so-called utilitarian reasons before 
giving their adhesion to any new work , it is enough if it 
can be shown that such work will conduce to the advance- 
ment of knowledge. And that Weyprccht's scheme of 
Polar observatories, of which so many Govemments 
approve, will lead to vast additions being made to scien- 
tific knowledge, no man of science needs to be told. In 
meteorology, teirestnal magnetism, biology, geology, and 
glacial physics, the gams would be immense , and the 
history of science has taught us over and over again that 
the suiest path to practical and beneficent results is 
ihiough the gate of pure scientific research. Every day is 
the science of meteorology becoming more and more im- 
portant , but until we are thoroughly acquainted with the 
meteorology of the Arctic regions, that most practical of 
sciences is deprived of what is perhaps its most important 
factor. But one element of the international scheme is 
that of Polar exploration, conductedi however, on scien- 
tific method, and along lines indicated by a scientific 


knowledge of Arctic conditions such as can only be 
obtained by permanent observing stations What success is 
likely to result from Arctic work earned out on such a method 
was triumphantly shown by Baron Nordenskjdld when he 
sailed along the N orth-East Passage in the Why then 

should not England set up a station on Franz-Josef Land, 
and another say on some part of the American coast ? 
Let the station be provided with the means of carrying 
out exploration in whatever direction and by whatever 
means the results of continued observation may indicate 
— as far as the Pole itself, if need be. Unless we arc 
blind to the teachings of science and the lessons of our 
last expensive expedition, it is clear that this is the only 
sure method of reaching the Pole, if it be thought abso- 
lutely necessary for the credit of England that she should 
be the first to get 'at a point which' it will take con- 
siderable trouble Co spot If our Government be well 
advised, we are sure they will never give the public funds 
either for any great national expedition modelled on (he 
lines of the past, nor to any private chimera gut up for 
the glory of one man and the gratification of balloonists 
Wc do not sec how, without national discredit, England 
can keep aloof from an international scheme, the scientific 
and practical results of which will be of world-wide impor- 
tance , and It IS the duty of the Geographical Society to 
lend all the weight of its influence to induce the English 
Government to take up its share in the new and only 
effectual method of Polar exploration 


T/l£ SANITARY ASSURANCE ASSOCIATION 

I T IS admitted on all hands that a vast amount of 
unnecessary disease, sufrering, and death is caused 
by defective sanitary arrangements, especially as regards 
drainage A few yeais ago, so long as there was no foul 
smell, and all the pipes were "properly trapped," every- 
body was satisfied , but properly trapped usually meant 
improperly ventilated, or not ventilated at all, and we 
know now that foul gases will pass steadily, continuously, 
and certainly through water in traps. 

Clinical observation having demonstrated the fact that 
sewer air produced diseases, the prevention of the entering 
of such foul air into houses became of paramount import- 
ance ; and the matter being thus brought to so narrow an 
issue, the application of well-known physical laws was all 
that was required ; it was necessary to study the circum- 
stances under which foul air was produced, to prevent its 
production as far as possible, and to take such precautions 
that foul air, even if formed, could not accumulate and 
could not find its way into houses 

Science has done much, both directly and indirectly, 
towards the prolongation of life \ and certainly not the 
least important of the results of the application of scien- 
tific methods to this end in recent years has been the 
discovery of the ways in which a house can be made 
practically scwer-air proof The laws of health are being 
studied more and more every day, and will soon be taught 
as a matter of course in all our schools; they are 
already recognised as a special subject of study at the 
Universities. People are beginning to perceive that their 
health is a matter which is very largely indeed in their 
own hands, and are beginning to turn this knowledge to 
account in the matter of house sanitation. At the first 
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meeting of the Sanitary Assurance Associationi presided 
over by Sir Joseph Fayrcr, eminent members of the two 
professions which must always occupy the moit reponsible 
position m connection with household sanitary matters^ 
the professions of medicine and architecture, bore ample 
evidence to this fact, and at the same time to the neces- 
sity for some organisation by which the benefit of the 
best advice on such matters may be brought within the 
reach of the many. At this meeting Mr. Mark II. 
Judge pointed out that ihe Association **was the out- 
come of cHbrts which had been going on for some 
months to bring together architects and medical men 
m connection with the important question of house 
sanitation," and the names already identified with the 
Association are a suHicicnt guarantee that it will be both 
practical and permanent in its character. Sir Joseph 
Fay rcr rightly stated in his opening address that '‘there 
IS a terrible absence of all supervision of sanitary arrange- 
ments and drainage in many of the houses of the metro- 
polis/' and that although the richer classes of the 
population are able to get that sanitary advice which will 
enable them to make their houses wholesome, “ there is 
an enormous population left, as regards which such a 
thing IS hardly possible.” Saying that he believed the 
idea was beginning to grow that "sanitation generally 
will increase the value of life,” he continued, "over and 
over again it has come to my knowledge, and even 
occurred under my own observation, that families, 
children and servants, have suffered by the defects of 
drainage or sewer air— that great enemy to public 
health, I would venture to offer no opinion as to the 
nature of the diseases that proceed from sewer air, nor 
even enter into any discussion on the precise character of 
the air— the nature of the germs and the character of the 
poisons that it communicaics ; but that it does destroy 
health and induce disease is beyond a doubt. That it is 
greatly under the control of sanitary law is equally 
certain, and there are men now who have so studied and 
comprehended the nature, of those laws, that they are 
able, practically as well as theoretically, to give that 
assistance and that advice which should rendei those 
conditions almost innocuous — m fact it should prevent 
them altogether." 

Dr, Andrew Claik, after stating that he considered the 
Association "one of the most pressing needs of the 
present time," added . — "Furthermore I am convinced 
that if the Association can secure and retain the services 
of men with the scientific and practical knowledge pos- 
sessed by Prof. Corficld, and will hold itself free from 
undertaking the execution of the works which it may 
suggest, superintend, and from time to time certify as 
sufficient, it will do important service to the public, and 
confer much and just credit upon all concerned.” 

Mr. Edwin Chadwick, the veteran sanitarian, said that 
"he constantly advised people, from his knowledge, ‘ Do 
not take that house unless you have it examined first If 
the drains arc out of order do not take it till they are put 
right. That was exactly what this Association had to 
supply." 

We are happy to state that the formation of the Asso- 
ciation was decided upon, and the following gentlemen 
were appomted a committee to organise it;— George 
Aitchison, F.R.I.B.A. ; Prof. W. H. Corficld, M.A., 


M.D ; Prof F de Chaiimont, M D , F.R,S. , Mark H 
Judge, Prof T. Hayter Lewis, K S A , H Rutherford 
Barnster-at-Law , with Prof Corficld as Chief Sanitary 
Officer, and Mr Judge as Surveyor. 

It is surely as necessary to be assured against pre- 
vcntiblc diseases as it is to be assured against fire, and 
we see from the preliminary prospectus issued that it is 
intended to give persons who place their houses on the 
Assurance Register certificates that their houses are m a 
satisfactory sanitary condition, and to endorse such 
certificates from time to time ; this latter point is^of great 
importance, it is only by regular inspection ai stated 
intervals that it is possible to ascertain that all continues 
to work satisfactorily. 

A very important feature is also the proposal to examine 
and report on the plans of new houses, for there is at 
present absolutely no control exerted over the sanitary 
arrangements of new houses in the metropolis 

Wc have given such prominence to this matter because 
we bclie\c that the Association will supply a widcly-felL 
want, and will do good not only directly but indirectly 
too ; thus wi?ic builders will take care to have their houses 
supervised and certified, and will reap their leward in 
incre.ased facilities for letting, aichitects will submit their 
plans for ciiticisin and suggestion ; and so the public will 
in many \va)s reap a lasting benefit. In this country few 
new things succeed unless public opinion is npc for them. 
Wc are slow In adopt new ideas ; but we have now learnt 
the importance of preventing disease, we believe that 
much of our licalth depends on the perfection of the 
drainage arrangements of our houses, and we are ready 
to place them m the hands of an association in which ue 
can have confidence 


///NCA\S*S BRITISH MARINE POLYZOA " 

A History of the British Marine PoJyzoa. By I honiaa 
HmckSj B A , F R S (London J. Van Voorst, 1880) 
value to science of Mr Van Voorst's splendid 
J- scries of volumes descriptive of the Natural History 
of the British Islands is scared} to be overrated. The 
monographs are all the work of most eminent naturalists, 
in whom perfect confidence may be placed, and they aie 
sumptuously printed and illustrated with abundance uf 
excellent plates and woodcuts. The thanks of naturalists 
generally arc certainly due to Mr Van Voorst. The 
present work is fully equal in merit to its predecessors , 
It consists of two volumes — one of 600 pages of text, the 
other containing eighty-three lithographic plates. Mr. 
Hincks, whose industry is indefatigable, has already con- 
tnbulcd to Mr Van Voorst's senes the well-known excel- 
lent monograph on the Hydroid Zoophytes. The labour 
involved in the production of a monograph such as that 
now under consideration is very great. All the 2^5 
species occurring on the British coast are figured, with 
one or two exceptions in cases where specimens do not 
exist for the purpose. All the figures have been drawn 
by the author himself and beautifully lithographed hy 
Mr. Uolbclc, Further figures are added taken from 
various monographs where such arc necessary for the 
elucidation of the subject. 

The work commences with an introduction, in whicli 
the author, after expressing his obligation to Mr Busk/ 
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Mr. Norman, Mr. Peach, Dr. McIntosh, Prof. R-iy 
Lankester, and others who have given him valuable aid 
in his work, gives an account of the structure of the 
Polyzoa generally, with some details concerning their 
development, life-history, and distribution. Several pages 
are devoted to the question of the name of the class 
concerning which it seems almost hopeless that any 
unanimity amongst naturalists will be attained. The 
Author adopts J V. Thompson's term Polyzoa on Ihc 
ground of priority, and we hope it may prevail in this 
country, although it is scarcely probable that Continental 
zoologists will, as the author trusts, “reconsider the 
grounds on which they have hitherto given their adhesion 
to Ehrenberg,” End give up the term Lryozoa {Afoos- 
ihicrchen) 

Several pages are devoted to the question of the n.ature 
of the “brown bodies,” which the author, following Prof. 
F, A Smith and from his own extended observations, 
fonnerly considered to be essentially concerned in the 
pioduction of new polypides by germination He now 
admits that the evidence at present tallies better with the 
icsidiiary theoiy of Nitsche and Johet, who, as is well 
known, regard the bodies as merely remains of decayed 
julypidesj but thinks that further investigatiun on the 
matter is yet icquiied An interesting senes of wood- 
cuts aie given illustrating, as shown in a senes of dif- 
ferent species, the development of the avicularium 
from the first rudimcntaiy stages, hardly distinguishable 
fiom the ordinary zocecium, up to its must highly 
specialised bird’s hcad-hke form Most readers arc 
familiar with Mr Darwin's account of his experiments on 
the aviculnria of Polyozoa made during the voyage of the 
ihai^lc and published m his Journal The author after 
I itmg these, and those of Mr, lUisk and others, expresses 
himself as inclined lo regard the aviculiria as “charged 
with an olTensive lathcr than alimentary function,” 
believing that their vigorous movements and the snapping 
of their formidable jaws may drive away loafing annelids 
and other enemies 

Some short account of the embryonic development of 
the Polyozoa is given, and is illustrated by a coloured plate 
of larvj: taken from the splendid monograph on the 
subject by Dr. J Uarrois of Lille In the matter of 
classification the author follows Kay Lankester as far as 
the main sub-classes are concerned, dividing the class 
according to the characters of the lophophore into the 
Holobianchiata, or those which liave the tentacles in a 
continuous series, and the Ptciobranchiata, in which the 
Jophopore is broken into two distinct arms like those of 
Brachiopods The Pterobranchiata include only a single 
genus, the remaikable Rhabdopleuia of Allman. The 
Holobranchiala are divided, after Nitsche, into the Ecto- 
procta, in which the anal orifice lies without the lopho- 
phora, and the Entoprocta, in which the orifice lies 
within It. The latter group includes the genera Pedicel- 
Ima and Loxosoma only, whilst the mam mass of the 
existing Polyzoa come under the Ectoprocto, the marine 
forms of which form a single order, Gymnolxmata of 
Allman, which order is divided by the author accord- 
ing to Mr. Busk's well-known system into the sub-orders 
Chcilostoniata, Cyclostomata, and Ctenostomata. The 
generic teons adopted in the work are however in many 
instances different from those employed by Mr. Busk and 


other former authors, and many lamiliai- species have 
changed their names, so that the student is somewhat con- 
fused. Thus the species hitherto ranged under the genus 
Leptalia are separated into sections and placed luder 
the author's three genera, Mastigophora, Schizoporella, 
Schizotheca, and other genera 
As before stated, the number of British species of 
marine Polyzoa described in the work is 235. Of these 
69 have as yet not been found elsewhere, but as the 
author adds, no inference as to their range can be drawn 
from this negative fact For 28 species Shetland is the 
only Biitish locality, 8 of these not being found elsewhere, 
whilst the remainder aie Arctic forms, with the exception 
of two, one of which, Celiarm johmoniy ranges as far 
south as Madeira, and is "abundant m the Mediter- 
ranean Some of the British species have an extraordi- 
narily wide range Thus Celiarm Jislulosa occurs in the 
Mediterranean at Madeira, in South Africa, in Scandi- 
navia and North America, in the Indian Ocean, and in 
Austialia and New Zealand. And there arc several similar 
instances of almost world-wide distribution, the species 
not being deep-sea foi ms, but such as flourish between 
tide-marks and in shallow watei, though also found at 
greater depths The author suggests as a possible explana- 
tion of the Wideness of range of such species, in addition 
to migration along coast lines and m profound depths, 
the agency of currents, floating timber, and ships. There 
IS a very close resemblance between the Polyzoan fauna of 
the south-west coasts of Franco and our own, whilst a small 
group of Polyzoa is common to our shores and those of 
South Africa, but these are also Mediterranean The 
author expects that a flood of light will be thrown on the 
subject of the distribution of the Polyzoa by the results of 
the Challenger Expedition, when published. It is obvious 
that in treating of any branch of the marine fauna of a 
restricted area, such as the Bntish Isles, it will be ncccs- 
saiy to make some restriction as to depth in considering 
questions of distribution Once the abyssal fauna is 
reached by the dredge the animals obtained have no 
Longer any special connection with the shores off which 
they are obtained, but belong to the ocean bottom and 
are mostly cosmopolitan, or rather Oceanopolitan 

The cordial thanks of zoologists arc certainly duo to 
Mr Hincks for having produced this most useful work. 
It will be valuable not only to the professed naturalist, 
but also an entertaining addition to the sea-side libraries 
of those who work occasionally with the microscope for 
recreation 


OUR BOOK SHELF 

A Papular JLstoiy of Stunce By Rob. Routledge, D.Sc. 
(London George Routledge and Sons, 1881.) 

In looking through many of the works on pc^ular science 
one is inclined to exclaim, “ Oh, monstrous rbut one half- 
pennyworth of bread to this intolerable deal of sack." 
Mr. RouLlcdge's recent volume is fortunately an exception 
to this role, fbr m it wc find a clear and concise statement 
of the development of the mam branches of physical 
science given in a readable form with such an amount 
of biographical notices as to impart a human interest to 
the tale Extracts, too, from the writings of the great 
workers in science have been judiciousiv interspersed 
throughout the text, thus bringing the student into direct 
communication with the master mind. Numerous Ulus- 
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trRtions accompanyr the description ; some of these are 
original, and others taken from the French, and none the 
worse for that. Most of them are well executed, but 
intimate friends might possibly find some fault with the 
likenesses of living men of science. Of course it is an 
easy as it would be a thankless task to point out sins of 
omission, and perhaps also of commission, in a book like 
the one under notice. Such works must not be iooked 
upon with the eye of microscopic criticism. If the general 
direction which the author takes is the^ right one, if he 
does not make bis task easy by glossing over all the 
points of difficulty, but puts his case clearly and fairly 
forward, he may well be excused if he omits matters 
which one or other of his readers may deem necessary 
These conditions Mr, Routlcdge, as it seems to us, has 
satisfactorily fulfilled. We can therefore cordially re- 
commend this ‘'Popular History of Science,” believing 
that it will exert a healthy influence on all who read it, 
and may be a powerful means of spreading the love of 
science amongst the rising generation. H E. R. 

Class-Book of Elcfftm/aty McchauteSj adapted io the 
Requirements of the Neiv Code, Part 1 Matter, liy 
Wm. Hewitt, BSc, Science Demonstrator for the 
Liverpool School Board. (London George Philip and 
Son, 1880 ) 

Mr. Hewitt has probably had a better chance than any 
other teacher of knowing by experience the working of 
the meagre science-subjects of the new educational code 
The defects of that code, and particularly of its directions 
as to the subject of mechanics, are very great , neverthe- 
less the little book which Mr Hewitt has produced shows 
how*, in spite of the disadvantageous system under which 
he works, a really good teacher will succeed in working 
up the subject for his pupils. Wc have seldom met with 
a really elementary book which at once combined to so 
great a degree simplicity of language, accuracy of descrip- 
tion, and sound science Mr. Hewitt states as his 
experience that the mam difficulty has hitherto been to 
get the children to express in anything like precise 
language the ideas suggested to their minds by the simple 
experiments shown them. He therefore intended this 
little work to serve as a lesson-book to be read by the 
pupils in the intervals between the experimental lessons 
This first part covers the ground prescribed by Schedule 
IV for the first stage. A second part, dealing with 
‘'Force," 15 in picparation, and will embrace the subjects 
of the second and third stages We hope Mr. Hewitt’s 
second part will prove as satisfactory as is his first instal- 
ment. His aims arc limited, indeed, by the requirements 
of the Code, but within those narrow limits his success is 
great. 


LETTERS TO THE EDITOR 

\The Editor dots not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ or 
to correspond with the writers 0/, rejected manuscripts. No 
notice ij taken of anonymous communications.] 

[ The Editor urgently revests correspondents to keep their letters as 
short as possible. The pressure on his space is so great that U 

u impossible otherwise to ensure the ap^ranet even of com- 
munuations containing interesting and fusvd facts ] 

Sir Wyville Thomson and Natural Selection 

I HAVE at least great reason to be thankful that my stupidity 
has not prevented inr from thoroughly enjoying the teachings of 
Mr, Darwin and Mr Wallace, which I confess to having 
regarded as chiefly masterly and charming studies in varia- 
tion,” for the last twenty years. 

Ilie title of the epoch marking book which came of age last 
month wu, however, “The Origin of Species by Means of 
Natural Sdeebon.” Mr. Darwin, as I am well aware, has ppt 
forward this mode of the origin of species as a part only of a 
"^Pt^hciis which is universally looked upon as a supreme e&rt 


It seemed to me, nulUly or wnmgly, that the fauna of the 
enoimous area forming the alywal region exi led under condi- 
tions which held out the hope that il niigbL throw some light 
upon a ouestion which appeals to underlie the whole matter, 
and which is still unan^^\ ered Are physiological species the 
result of the gradual modification of pre-cxisiing sptcic<i by 
natural FclecUon, or by any stnnlat ptpce\s ^ or arc ihey due 
to the action of a law a.s yet uttuly unknown, by which the 
long chain of organisms rolls off in a senes of definite link>? 

1 fear I scarcely follow Mr Darwin's illustration If one 
were to pay his fir*>t visit to a breeder’s, and be shown a Hock of 
r.e:cesters, never having seen or heard of a >hecp befoie, he 
would see nothing but a flock of sheep, and would certainly, 
without justly incurring the contumely of the breeder, be enlitlcd 
to set them down merely as a group of animals of the same 
species, that is to say, animals fertile with one another and pro- 
ducing fertile piogeny. He would judge '-o from llicir common 
resemblance, and without previous observation or mfonnation 1 do 
not see how he could know more about them But give him an 
opportunity of comparing the results of breerling throughout a 
long period of time, or of observing the process of breeding over 
half the world, which comes to nmcli the same thing , the breeder 
might then have cause to rail if he had not picked up the stages 
of the process. 

The close examination of the neu cr Icrtiancs and the careful 
analysis of the fauna of ihc deep sea seem to me fairly to repre- 
sent these two methods , both of these promise to yield a mass of 
information in leganl to the course of evolution, but ai to the 
moile of the oiigin of species bolli seem ns yet equally silent 

1 will ask you in a week or t« o for space for a shoit pajier on 
" The Abjhbal I'auna in Relalnm to the Origin of .S|>ecies ” 

C. Wyville Thomson 


Rapidity of Growth in Corals 

TiiROUtTH the kindness of M. Panaynn, captain of the French 
man-of war Dayot, 1 have received a large coral of llic fungii 
tnbe, which was yesterday found attached to the bottom of 1 ih 
shin ns the copper was being cleaned by nature divert! The 
following IS the history of tlic occurrence. The Dayot entered 
the tropical waters of the South Pacific about seven months ago, 
coming dirrctly from the coast of Chile. She visited some of 
the islands, but made no long stay in harbour until ‘^he reached 
Manga Keva (Gambia Blands), where she remained for two 
months in llic still waters of a coral ba^in. On entering the 
basin she touched the reef slightly, and witboiu sustaining any 
damage. From Manga Keva she mailed to Tahiti, where she now 
lies 

beveial <?pociDiens of living coral wxre found attached to the 
copper shcalhing, that which I have received being the largest 
It IS di^Loidal in shape, wilh ils upper and under surfaces 
respec'ively convex and concave, and near the centre of the 
under surface there is a scar, wheic the neibcle by which it \\a>. 
attached to the copper sheathing was broken through. The 
disk mcasuics 9 inches in diaroetci, and ihe weight of the speci- 
men (now Inlf diy) IS 2 lb. 14 0/ On examining the under 
surface anothci disk 3J inches in diameter is seen iiartly im- 
bedded 111 the more lecent coral growth Of this oM disk about 
oiie-sixlh pirl is dead and uncovered by new car'll, .nd is stained 
of a deep blue colour finm contact with the copper, wliile the 
outline ol the rest of this old disk is plainly discLmible, although 
partially covered in by plates of new coral 

My impression is that on touching the reef at Maugi Keva nine 
weeks ago a young fungia was jamiocd ngaimt the copper, 
became attached , and subsequently grew to Its present dimen- 
sioni. 

The cose affords an interesting illustration of the rapidity of 
the growth of coral in these waters. K. W Cori'lNGEn 

Tihilij August Ij 

GcolOigical ClimAtea 

Since contributlDg thfc chapter in the history of the Comfei.r 
imn which Piof. Hnughton remark v, I have seen Araucaria 
CunninghaSHi ffowin^ in gardens round Funchal, and my belief 
In the Bpihi$C Identity of ihe Bourneinuuth Eocene plant is 
further iQtejnbened ; yet still, as only foliage is known m the 
foasilp 1 should hardly be prepared to content upon that aJonc a 
question of climate, however minute the resemblance. But even 
with the most undisputed identity there arc so many possibililies 
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of error 111 arguinz from a single specie-, that little laiiMrtance 
should be attached to conclusions drav n from it. 

Assuming them however ti be specifically identical, as 1 
myself believe them to be, and to have required precisely the 
same temperature, I think Prof. Haughton*s case is not quite so 
strong ai ae believes, llie present mean winter temperature of 
Boumemonlh in lat 50” 43' is 37” 4', but the physical surround- 
ingfl of Bournemouth are not now such ns conduce to luxuriant 
foreit growth, even if its temperature suHiced, and ibe conditions 
there in the Eocene time more probably assimilated to those of 
the south-west coasts of Ireland at the present day. 

Now the mean of the coldest month at Valentia, lat 51“ 44', 
u 44°, and It may be fairly assumed that if Valentia were a 
degree farther south, corresponding to Uourneinauih, the tem- 
perature would be one degree higher , and if sheltered by moun- 
tains from all the northerly winds as GlenganfT is, the menu 
might possibly be raLsed to 46”. '1 bus but 1 1 " arc required to reach 
the minimum of 57" supposed to be reamicd by his Araucaria 
Again, although the Moreton Bay Fine aocs not appear to sjp 
port a less mean annual temperature than 67° to 70" between 
the Clarence and the Bcllingen, which are its southern limits 
in Australia, it flourisheh and ripens seeds in Madeira m a mean 
of 64° 96', and although I have only noticed it in two gardens 
near the sea-level, 1 think it has only been excluded from others 
higher up the mountains in favour of the far more striking 
Araucaria exedsa Moreovci from, its present restricted area it 
appears to be a declining type, ^\luch rnay, when more widely 
distributed, and posi^ibly in jirLsence of fewer competing species 
in remote Eocene time, have sustained greater extremes of 
climate 

Taking the species, however, as it exists, and apait from any 
such possibilities, uniformitarians have, it hcciiis to me, but to 
account for an increase of 14" to 15", that is if Boumcmoutli were 
near its northern limit, as seems probable from its having grown 
at or near the iica-lcvci. 

Supposing, as all evidence tends to prove, that Northern 
Europe and Amcnca were connected by continuous land m 
Eocene time, would not the mere fact of shutting off the Arctic 
Seas cause a general and perhaps sufUcient rise of temperature? 
In N. lat. 70^ Prince Albert Land has a mean of only j" Fahr, 
and Lipland one of J2“, a dilTerence of no leas than 27 , caused 
solely by the presence of an Arctic ice-loden current. The 
general cooling effect of inccssint oceanic circulation between the 
North Pole and the Tropics is, I think, scarcely taken into siifTi 
cient account, and although it may be contended that conversely 
the northerly flow of the Gulf Stream mitigates climate, I think 
that its action in Europe is cliieHy in fending off the ice-ladcn 
currents fiom our coasts, the lioiit of trees penetrating quite as 
far north in Siberia away from the co'ist as at the North Cape, 
where they' .arc under its influence J. S 1 arkil Garmncil 


Order Zeuglodontia, Owen 

In August 1848 II M.S. Dadalm encountered off St 
Helena a marine animal, of which a represcntaiion appeared in 
the lilmtratcd News of the latter part of that year. It is thirty- 
two years since I saw this figure, but I recollect that it was one 
of a blnnt-nosed animal with a neck cained about four feet above 
the water, which was so long as to present the appearance of n 
serpent , and I remember that Prof Owen, in combating at 
the time the idea that tins was a sea-serpciit, pointed out that 
the position of the gape in relation to the eye, a^ sliowm m the 
figure 111 the Illustrated Heius^ w as that of a mamma], nnd not 
that of a reptile, inconsequence of which he argued that the 
animal seen was probably only a leonine seal, whose track 
through the water gave an illusory impression of great length 
HiH ideOa however, seemed to me untenable in the face of the 
representation m the Illustrated A^ivj , but iL was obvious that to 
aRard the buoyancy necessary for the support above the water 
of so long a neck (estimated on that occasion os sixty feet, though 
only the part near the head was actually out of the w'ater), the 
Bubmerg^ portion of the animal could not have had the shape 
of ■ serpent, 

T wo or three years afier thio, on reading the description of 
Zeu^lodon tiioules, from the Tertiary (probably Upper Eocene) 
formations of Alabima, it struck me that the animal seen from 
the Dadalut may have been a descendant of the order to which 
Zeu^odoH belonged ; and 1 have ever siace watched with interest 
for reports of the *'preat sea- serpent. '' 

Three yeftrs ago the following appeared in the newspapers . — 


** Borough of Liverpool, in the County Palatine of Lancaster 
to wit, 

**We the undersigned, captain, ofHcers, and crew of the 
barque Paulint (of London) of Liverpool, In the county of 
Lancaster, In the United Kingdom of Great Bntam and Ireland, 
do solemnly and sincerely declare that on July 8* 1S75, m lat. 
5‘’*3' S.p long 35* W , we observed three large sperm-whale% 
and one of them wai gripped round the body with two turns of 
what appeared to be a huge wpent The head and tail 
appeared to have a length beyond the colls of about 30 feet, and 
its girth 8 or 9 feet. The serpent whirled lU victim round and 
round for about hfleen minutes, and then suddenly dragged the 
whale to the bottom head first 

"George Drkvar, Master 
"Horatio Thompson 
"John Henderson Landells 
"Owen Baker 
" William Lewarn 

"Again, on July 13, a similar serpent was seen about 200 
yards olT, shooting itself along the surface, head and neck beuig 
out of the water several feet This was seen only by the captain 
and one ordinary iieainaii, whose signalures are alfixed, 

"George Drlvar, Master ," 

"A few moments .iflcr it was seen elevated some sixty feet 
perpendicularly in the air by the chief ofheer and the following 
able seamen, whose signatures are also affixed^ 

" lIoRAno Thompson 
" William Lewarn 

"And ws make this solemn decliralion, &c. 

"Severally declared and subscribed at Liverpool aforesaid, 
the loih day of January, 1877, before 

"T S. Raffles, J.P. for Liverpool.^’ 

The locality here specified was about thirty miles off the 
northern coast of Brazil 

In this account I thought that I recognised the grip of the 
whale by the long neck of the attacking animal, the appearance 
being confounded into the double coll of a serpent by the 
distance and motion of the objects ; but m face or the general 
ridicule which has been attached to this subject, and being with- 
out any assurance tlial the declaration so pur^xirting to be made 
was genuine, I did not venture to ventilate my long-cherished 
idea, A relative of mine, however, just returned from India, 
chancing to sav that two of the ofHccr:i of the steamer in which she 
went out haa on the previous voyage witnessed an immense 
animal rear its neck thirty feet out of the water, and that a sketch 
of the object had been instantly made, and on reaching port 
sent to the Graphic^ I obtained the number of that paper for 
July 19, 1879, and I inclose a tracing of the figures in it, which 
are accompanied by the following statement in the Graphic — 

"The accompwyng engraving is a fac-stmilt of a sketch sent 
to us bv Capt, Davison, of the steamship Knuhiu maru, and H 
inserted as a specimen of the curious drawings which are fre- 
quently forwarded to for insertion in the pages of tbisj'ournal 
Lapt, Davison’s statement, which is countersigned by his chief 
officer, Mr. McKechnie, is as follows — 'Saturday, April 5, at 
11.15 I' in , Cape Salaiio distant about nine mile^, the chief 
officer and myself observed a whale jump clear out of the sea, 
about a quarter of a mile away, Shortly after it leaped out 
a^ain, when I saw that there wa!i something attached to it. 
Got gla-^es, and on the next leoj) distinctly saw something 
holding on to the belly of the whale i'he latter gave one more 
spring clear of the water, and rnyhclf and chief then observed 
what appeared to be a large creature of the snake speciea rear 
Itself alraut thirty feet out of the water It appeared to be 
about the Lhickness of a junk’s most, and after standing about 
ten seconds in an erect position, it descended into the water, the 
upper end going first. With my glasses I mode out the colour 
or the beast to resemble that of a pilot finb.’ " 

As I have not been able to find any description of the skeleton of 
the Zeufdodon, I venture to draw attention to the subject throogh 
your emumns, in the hope that among your many rcidcn in 
America this letter may attract the notice of some one who wilt 
tell us whether what is knoWn of the oiseoiu stmeture of Zeu^odom 
cetoidei is or is not consistent with the representation in the 
Graphic. The remains of this cetacean, supposed to be extinct, 
indicate, according to Sir Charles Lyell, that it was at leut leventy 
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feet in len^,^ while its donble-fatiged but knife-cdged 

molars ‘ihow that it was carnivorous ; and as wc are not so far 
removed from the period of the Alabama Tertiarics as la render 
It improbable lliat members of what must once have been a (;rtal 
order of carnivorous cetacea, totally distinct from the orders of 
cetacea hitherto known as livin?, may <>Lill survive, I have braved 
ihe ridicule attaching to thi^* suDject ::0 far as to invite attention 
to it 

The second of the two fibres m the Graj^hxc shows the long- 
necked animal to ]X> 9 ses 5 the cetacean tail, and its head there 
seems to have been turned from the observer, so that Ihe under- 
side of it only IS presented. The fir^t fi^jurc slmws that the 
whole had been sei/ed on ils dank by the fowerfuL Intc of its 
aggrefsor, and that to escape from this it had thrown itself out of 
the water. Having succeeded m this ubjCLt the second figure 
bhows the aggressor rearing its head nnd neck out uf the water to 
discover the direcliQii which its prey bad taken, in order Ib'it it 
might follow it up , and so far from the charge of curious draw- 
ing made by the editor of the Graphit being justified, the repre- 
sentation of the whale can be at once rccngiiisetl as faiily correct , 
while that of the tail of the unknown animal (which probably 
prompted this charge), so far from being curious, forms an im- 
portant piece of csidcnce a.s showing the animal in ijucslion lobe 
cetacean. fciEsKLi'S V Wood, Jim 

Martlcsham, near Woodbridgc, Scjitcmber 27 

P S — Since sending Id )ou ihc above 1 lia%e again seen my 
lelalive, and h lid til at the cut in Hit Gttip/iu of July 19, 1879, 


is not that of the instance nbiLived fro n ihe iitcamer in which 
she came home, which was the Ct/y oj but of a 

separate instance which occurred to another ship I have not 
been ablo yet to procure tlic Graphic conlanuns lUe fiRure of ibe 
animal seen from the C Uy oJ Wushingtou^ but she tells me that 
it was pasted up 111 the saloon, and rc[)rcs(.mcd only the bead 
and long neck of the animal, which was raised lo a gnat beight 
out of ihe water, and nc ir to the hliip , and lidd been drawn Fm 
the Gtaphu by a larly passenger immuliately after the occur 
ruice These rtjieated ind independent notices of the same 
Inng-neckcil annual arc, however, the more confirmatory of Us 
exisLciice. 

1 find that Prof. Owen, 111 his aiUclc on Pfikoontology in the 
EncyJopicdta Brttiinnuii (vul, xvii p ifiG), in giving a descrip- 
tion of Ziit^lodon iNoid("^t says that " the skull is very long and 
imnow and the no\bil that Ur ITarlnn obtained the 

teeth on which, correcting ll.irlan's lepliban lefcreiicc of them, 
he founded the order Zat^/odontui, fnim the Afioctiie of Malta , 
and that the teelh dlsLoveitd by (Jratelonp in the Miocene beds 
of the Gironde and lieiaull, and ascilbed by him also lo a 
rctUilc under the name of St/ita'odiut, .irc those of a siiiailcr 
specits of Zcuglodon Ibc leuiAinh of Equulodon^ along with 
iho'L of the shark wi ll huge Letlh, Carthatodon nuxahdoib and 
of numerous cLt.lLcans as^gned to orders all still living, nnd of 
which some, Mich as DUphinus^ belong to living occur 

111 the ‘‘Sables infL'iicurs of Antwerp, which, though long 
called Miocene, aie Ity M Vandenbrocck regarded as olcler 
PliiiLCiie, and as the base uf that series of deposits of w'hiuh the 



middle and upper divisions are respectively represented by the 
Coralline and Red Crags of England, and wUn these “Sables 
infi^ncuiB the so -called Miocene of Malta, in which is 

■osoclatcd with Carckarodon^ is probably coeval. Dr. Gibbex 
[Jour Acad. Aa/. Jr., 2d. ter , vol. !• p 143), figures and 
describes teeth of the Antwerp Bpechs of Carchar^on from 
both the Eocene of South Carolina and the Miocene of Alabama 
These vanous referenccb bring the ZetiglodonU^ with their 
Carcharodon associates, down lo a late geological period, during 
which they co-existed with Delphmian prey ; and of this prey 
the whale in the woodcut (which looks like a Grampus) seems 
an example 

It is most likely that Bi&hop Fontoppidan, a copy of the 
English (1755) edition of whose work I possess, concocted his two 
figures (one of which is that of a huge snake undulating on the 
waves, and the other that of a serpentdike animal with pectoral 
flapperi or fins, resting almost on the surface of the sea, wiih head 
and tail erect out of the water like the letter Ui spouting w ater 

or ateani from its mouth ui a single column)^ from accounts given 
him by Noryve|^ian seamen, some of whom had seen the animal 
in the position in which it was observed from the Dtedalus, and 
others in that in which it is represented in the cut as seen from 
the EiusAiu^maru ; for in the long narrative which he gives of 
the docriptlons received from miserrerB at nmnerous times 
some of these agree with the one, and soma with the other. 



though lx)lh of the Bishop’s figures represent only preposterous 
conceptions of hl's own 

[The animal seen fiom the and figured in the Graphic 

of June 30, 1877, as the “ Sea-serpent,” is quite a different ihing 
from the one in question, and may have been a mauatec ] 


Temperature of the Breath 

The interesting observation made by Dr. Dudgeon (Nature, 
vol xxiu p. 241, and vol. xxiii, p, 10) to the effect that breatfiiiig 
on the bulb of a therninmeter through •-everal folds of flannel or 
•‘ilk raises the temperature of the inslrument several degrees 
above that of the mnuth and body, is easily verified There is 
no doubt about the accuracy uf the observation , but the explana- 
tion of ft offered by Dr, Dudgeon is not satisfactory He 
supposes that the heightened temperature is due to the expired 
air being hotter—not cooler, os ia usually beheved — than the 
mouth and body A simple ex(>eriinent sufficed to show that 
this view was untenable A clinical thermometer was inserted 
in the cavity of the monthi and the stem grai-ped by the teeth in 
such a way that the bulb lay free in the oral cavity Inspiration 
was carried on by the nostnh, and expiration was effected by 
gently forcing the breath between the loosely -dosed lips and the 
stem of the initrument. The bulb wa'? thus placed in the centre 
of the stream of expired air and kept fiee from contact with the 
tongue and cheeks. Experimenting in Uni way, I found, at the 
end of five, and also of ten, minutes that the thermometer marked 
97*a”-~the tenpenture under the tongue at the time being 9B'4”. 
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Hod the breath been hotter than the moath the Instrument could 
not have failed to reuliter a higher temperature than 98 ‘4", but 
beiiijr really cooler, the instrument^ of course, recorded a lower 
temMraiure. 

what ii then the true explanation of (he phenomenon obscived 
by Dr. DudMon? 1 believe that it la himply an example of the 
convenion latent into sensible heat by th*: rapid conden<iation of 
aqueous vapour The organic fabrics which compose our lIo thing 
are all more or less hygroscopic — that is to say, they have tlie 
capaclLy of imbilnug aqueous vapour and condensin'* il into the 
solid and liquid form'.. The exjiired breath is heavily charged 
with aqueous vnpuiir , and aqueoiu vapour, at the moment of 
Ctiiidensation, liberares an enormous amount of latent heat, which 
thus becomes sensible to the thermometer. In this particular 
watery vapour exceeds far nway all other gases. 

The following experiments were made with a view of testing 
the correctness of this view, 1 wo iilripii of flannel were prepared, 
each SIX inches lon^ and an inch and a quarter wide The first 
strip was rolled, without any preliminary preparation, round the 
bulo of a clinical therniometei, The bulb, thus enveloped, was 
inserted between the dosed lips, and the expired air was forced 
through the porous material for a j^riod of five minutes, Ihe 
thermometer rose to 104°, The instrument was then allowed to 
cool, and, after h'lving been re-set, was again inserted between, 
ihc lips, and breathed through fora second period of five minutes. 
This time the temperatiue only rose to loi'" The experiment 
was repeated n third Lime lor a similar period, but this time the 
thermometer did nut rise nl)n%L* 93*6. 

"Ihese results tallied exactly with the requirements of the con 
densation hypothesis. During the first peiiod the fresh dry 
flannel absorbed and condensed Lhe watery vapour passing through 
it with such rapidity that the lilicrated sensible heat was suffiLieut 
to raise the mercury <!everal degrees above Lhe tcmpcraiuic 01 Lhe 
mouth. In the second period of five minutes the hygroscopic 
activity of the flannel had been greatly reduced by the pieviou^ 
absorption of acjiicous vapour, and the Lherraomeler only rose 
slightly. In the third period saturation had been appioaclied, 
and the breath passed through the flannel almost without 
depositing any of its moisture, and accordingly the thermometer 
only mdicatcd a temperature slightly higher than that of the 
mouth 

The second strip of flannel was subjected to a little pre- 
liminary piepaiaiion, In ohIlf to increase its hygioscopic 
activity it was thoroughly diied (aupcrcxsiccalcd) Iiy holding it 
for a few minutes before the fire When it had cooled down to 
the tcmi)crature of the room iL was u rapped round the bulb of 
the thermomcici, and the experiment was pioceeded with as 
before The result lurpnscd me in one minuU the mercury 
had n sen not only to the top of the scale (112"!' ), but had 
filled the little bulb above it, that is to say, it had risen to at 
least 115“ V When the instrument had cooled it was reset, and 
inserted again between the lips and breathed through for three 
miuutes. At the end of this Lime the scale marketl 106' F. 
After the instrument had been cooled and react the expciimcnt 
was repeated a third lime, and the tcmprratuic only reached 
102° after breathing through the envelope for four minutes. A 
fourth Inal of four mmuieii only produced a rcconl uf 98 4" 
Here ogam the development of heat steadily declined os the 
flannel became lc.ss hygroscopic 

It IS probable that, with the superexsiccated flannel the first 
portions of .aqueous vapour condensed at the beginning of the 
expel iment pass at once from the gaseous into the solid form, 
and cuiiEtiiuic that portion of water which is incorporated in 
iDtiiuale union with ill urgaiuc tissues This acconius for the 
extreme rapidity of the development of heat at Lhe commence- 
ment of the expcriuieut. I round that even a single long 
expiration through the freshly -warmed flannel raised the mercury 

Dr. Dudgeon's observation will not necessitate a revision of 
our conclhuona respecting the temtierature of the breath, but he 
has supplied us with an exceed ingljr eleguit and easy way of 
dcmoiutrating the llbcratuiu of sensible heat which takes place 
duiinc the passage of water from the gaseous into the sohd and 
hqi'idstate. Wm, Roberts 

Mancberter, November ro 


Height of thq Aurora 

In NATtRE, vol. xxil. p. 291, !■ inscried a letter of Mr. T, 
tliisd Capron, on the determination of the height of aurora:, 


wherein 1 read: *'lt ii unfortunate that limnltoneoiu observa- 
tlona of the auroral corona are almost entirely wanting, I , . . 
would be glad if any particulars could now be fumiihed me.” 

Having treated the subject of the aurnrae and their pronerties 
in an ample manner in my *'Theoric cosmique de I'Anrore 
polaire” {Me/none della Soneth degli Sptttros€Dput\ itaham, 
1S78, vol vii ), wherein 1 have adcinced proofs of the thesis that 
TMe corona ts an optical illmion, due to the laws of ctlesital per- 
spective^ 1 was astoni'ihed to find the alleged words used ly so 
great on authority. That "Mmultaneoui observations ” of the 
auroral corona will be ever without any result, as far as its height 
above the earth is concerned, follows already from the known 
property, that the coruna always shows itself in the direction of 
the local magnetic total force (given by the inclination needle). 

Regretting that such a well-established fact seems not generally 
known, 1 take the liberty to refer Mr. Rand Capron to the chapter 
of my tieatise, " Dons quelle Region de TALmoiph^re terrestre se 
trouvcntles Rayons de I’Aurore polaire, et est-ce que la Couroiine 
est une Chose n^ellc ^ ” and will repeat here that very beautiful 
determinations of Lhe height of streamers and beams were oMained 
by Prof. llcL^ and Dr. Flogel, and by Prof. Galle in Germany, 
showing a height of the phenomenon from 20 to 1 00 miles (of 
15 in 1 degree). These resultsi are published in the Zatschrifl 
der oesterr Gescllsch f.McUor vii p 73. 

I regret to have found no earlier opportunity of answering the 
request of Mr Rand Capron, but think that this letter may 
still have some interest, notwithstanding the valuable article liy 
Mr. Plummer in Naiure, vol. xxii p 362 

Groningen (Netherlands), II. T. II GroneMAN 

November lo 


Fascination 

As a conliibution to this subject, at least of new matenal if 
of no decisive evidence in support nf any cxi-iliiig theory, 1 offer 
the conclu'>ions w hich Malachi Foot, Member of the College of 
Physicians and Suigcon<;, N Y , icachcd in 1807 relative to this 
matter A short memoir of lus winch I recently met was pub- 
lished in lhe Medical R^po^ihry for that year, entitled **An 
Examination of Dr, Hugh Williamson's Memoir on Fascination, 
to which IS subjoined a New Theory of that Phenomenon,” and 
IS striking both in matter and conception 

The author, after displaying some temper over Dr. WiUiam- 
son'a w illingiiC'S to allnbutc the well-accredited effects of snake- 
charming lo terror, producing 11^ the victim a condition which 
he (Dr. Williamson) terms "dementation,'' and ‘'wherein ex- 
treme fear stuimfics the nund and deprives him of the nndei - 
standing,” produces his own explanation. Although he acknow- 
ledges the paralysing effects of fright, and instances quadrupeds 
falling lifeless from the effect of fear, deer stricken motionless 
by the li^hl of a torch, iicc., yet he inveighs against the false 
rcasoiuug which discovers in tne>e ca^es of arrested volition any 
analogy to the phenomena of so-called fascination. Our author, 
evidently of no superstitious habit, distinctly admits the fact 
that the snake repeatedly captures prey by a method seemingly 
so occult as to merit the cnaracteri&ation of fascination, and 
develops lus theory m the light of that very thought 

He ascribes to the primary sen-sations of animals, in them 
unmodified by reflcLtion as lo their source or character, complete 
efficacy to awaken emotions of pleasure of an intensity to us 
quite incommeniiurate wilh the apparent causes which evoked 
them — emotions so powerful as to absorb all other secondary 
feeling, enfolding the animal in a delightful but numbing trance, 
whose stages advance fruni aUenlion througli ecstasy to anoes- 
thesia. And he finds in the eye a sensory centre which most 
expansively responds to all outward stimuli- ThU much pre 
niised, he applies it to the case in hand. The snake, fixing ita 
glittering eyes with hungry expectancy upon its victim, at the 
same lime throws its body into graceful curves and raises iti tail, 
undulating w ith a soft and inviting motion (Foot insists upon 
the almost invariable accompaniment of motion as aumliary in 
attracting and pleasing the prey ) The bird's eye, once caught, 
becomes ensnared in the endless succession of contortions, and it 
draws near, dominated by simple delight. 

As Foot expicsses it, "the pleasurable movements of the 
organs of vision stimulate to approach and excite an eiM desire 
to embrace,” Reveint oeulorum ensues, and the bird flotten 
helpless to the ground. Foot speaks of having seen a cat 
fauccccd m situilaAy charming birds by wreathing the body and 
waving the tail, He might have confounded this wiu, lhe 
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«nlJiiiU7 nervous Cbncenbrntlon of atteation common to the 
Fdidse before "pouncing.” He spcslu of larks being attracted 
in the South of France by means of an octagonal box holding a 
mirror mounted on a Pivot which is turned by the uind 'Hie 
reflected rays of sunlignt dazzle and delight the birdsj and they 
approach near enough to be caught by a spring net The preli- 
minary phase, that of attention, wherein cunosity perhaps pre- 
dominates, IS illustrated in the known trick of a fox amusing 
docks by rolling itself down a bank, ns also m the perilous 
interest excited in a loon by a handkerchief waved by an unseen 
hand. Many must have experienced, on looking over very high 
galleries upon floors beneath, or over sheer precipices sin almost 
nncontrollable impulse to throw themselves headlong down 
Can this feeling be described u akin to ** fascination'*? 

I., P. (Ju.A.TACAr 

Amer. Mus. Nat Hist., N. Y., October 28 


A. Percy Smtih. — Tlic lit tie centipede is GtophiUu eJutmus^ 
well known to be occasionallr luminous. 


HOMAGE TO MJ< DARWIN 

O N Wednesday, November 3, a deputation from the 
Yorkshire Naturalists' Union waited upon Mr 
Darwin at his residence, Down, Beckenham, Kent, for 
the purpose of presenting him with an address expressive 
of admiration for his long devotion to scientific research, 
and appreciation of the gicat and important results to which 
his investigations have led Prof. Williamson, F R S , of 
the Owens College, Manchester, who is the president of 
the Union for the current ycai, was prevented fiom accom- 
panying the deputation by the pressure of Ins professorial 
duties. The deputation arrived at Mr. Dai win’s residence 
about 1 pm., and was received m a most hearty manner 
by the great natmalist himself, Mrs Daiwin, and other 
members of the family The members of the deputation 
were introduced individually to Mr Darwin by Dr Sorby, 
vice-president of the Union, and then the interesting 
ceremony of the picsentation of the addiess was at once 
proceeded with After a few words on the work of the 
Union by Dr Soiby, the address was icad liyMr Thomas 
Hick, B.A., B.Sc , and formally presented to Mr Dai win 
by Dr. Sorby, Replying to the address, ^Ir. Darwin 
assured the deputation of his deep sense of the honour 
the Yorkshire Naturalists* Union had oonfcircd upon 
him on that occasion, and only regretted that he had not 
done something more deserving of such an honour. He 
had no idea previously that there was so strong a body 
of working naturalists in Yorkshiro, but was pleased to 
learn that such was the fact, and to And fiom the 
acHons that had been foruarded to him that they weic 
doing useful work Coming from such a body, the 
address was all the moic gratifying to him, though he 
atiJl feared he hardly mciited the good things that had 
been said of him. The address which had been pre- 
sented to him he and his family would fur ever treasure 
and preserve, and be desired to express his wannest 
thanks, both to the deputation and those whom they re- 
presented, for It, and for the kind and consideiate manner 
in which everything connected with it had been arranged 
Subsequently the deputation were entertained at luncheon, 
and having spent a short time in familiar conversation 
with their hospitable host and his family, took their 
departure amid mutual expressions of kindness and 
regard. 

The following is the text of the Address, which js dated 
August last : — 

To Charles DanAu, LL,D.^ M,A , 2' R.S dr»r., 

Sir,— T lie Council and Members of the Yorkshire Naturali^tb' 
Union, all of whom, villi scarcely an cx eplion, are working 
■tudenta of one or more of the various branches of natural histoiy, 
desire to expreai to you m a mo&t respectful manner, and yet 
with the greatest cordiality, their admiration of your Ufe-Iong 
de^don to original scientiAc research and their high apprcoaiion 
of the almost unparalleled success of Lfae invesligations by nbich 


you have contributed so largely to the modem development and 
progress of biological science. 

Mure Cbpecially do they desire to congratulate you on the fact 
that your ^eat nork on the Origin of bpecies will come of age 
at an early date, and that your life Kai licen spared long 
enough to enable you to see the leading principles therein 
enunciated accepted by most of the eminent nataralists of the 
day. On the cunipicuous merits of that and of your other pub- 
lished works they need not dwell, as those merits have been 
lecognued and admitted even by those who have dissented most 
strongly from the conclusions at which you have arrived. They 
may neveilbeless be permitted to remind you that your writings 
have been Instrumental in giving an impetus to biological and 
palxontological inr^uincs which lias no precedent in the history 
of science, except perhaps lu that which followed the ptomulga- 
lion of the gravitation theory of Newton, and that which was due 
to the discovery of the ciicuLiiion of the blood by Ilarvcy, 

One of the most important results of your long-continued 
labours, and one for whidi you will be remembered with honour 
and reverence as long as the human intellcci exerts itself in 
the pursuit of natural know ledge, is the iicientifir basis you have 
given to the grand Doctrine of Lvolution. Other natu^ists, as 
you yourself have shown, had endeavoured to unravel the ques* 
lions that had ari>>cii respecting the origin, clobsiAcatinn, and dis- 
iriliuliun of organic beings, and had even obtained faint glimpses 
o! the transfurm. 111011 of specific forms Hut it was left to you 
to •-how, almost to demonstration, that the variations which 
species of plants and animals cxhilut, and m natural selection 
through the struggle for existence, wc have causes at once 
natural, universal, and effective which of themselves are com- 
petent not only to explain the existence of the present races of 
living bein^R, but aUo Lo cuuucct with them, and with one 
mother, the long anay of extinct forms with which the 
palmmlologist has made us familiar 

Furlhci, the Yorkslure Naturalists are anxious to place on 
record iheir fiiiii conviction that in the caie, the patience, and 
the sciupulous conscientiousness with which all your researches 
have hecii couducted , in the ingenuity of the ex)jerinicnt 5 you 
base devised; and m the repeated verific.alion 5 to which your 
results have liLCn subniiited by youi own handi, you have 
fui niched nn example of the true method of biological inquiry 
that succeeding geueration<i w ill deem it an honour to follow, 
and that cannot but lead to still further conquesls in the domain 
of organic nature. 

In presenting this small tiilmle of their high regard and 
Caleem, the members of ihe Yorkshiic Naturalists Union cannot 
but hope and pray that many years of happiness and usefulness 
may yet lemain to you, and that our bcicnce and Literature may 
be still further enriched willi the results of your researches 

(Signed) William C WTLLlAMi.o^, F R S , President, 
II. C SORD\, LL. D , I R S , Vice-President, 
Georg L II kook, ter. F.I. S , Secretary, 

Wm Denison HoeuucK, Secretary, 
and Flevcn other representative Oilicials 


THE ATOMIC WEIGHT OF BERYLLIUM 

F 'OR some time chemists have been doubtful what 
value to assign to the atomic weight of bcr>lhum. 
.Some years ago Prof. Emmer^on Reynolds determined 
the specific heat of this metal to be o 642 , this number 
multiplied into 9 i gave 5 8 as the atomic heat of beryllium, 
in other woids it coiifirincd the generally accepted atomic 
weight In 1878 Nilson and Pctlers son re- determined the 
specific heat of beryllium, and found the number 0*408 
for the temperature inteival o^-ioo"*, hence these chemists 
concluded tnat Che atomic weight of the metal must be 
increased by one-half (136 X o 408 « 5 6). If Be ~ 9'i 
the oxide of beryllium is UeO, and the metal is placed in 
the magnesium group, but if Be-»13 6 the oxide is 
Be^Oj, and the meUl is piriccd in the aluminium group. 
But there is no place in MendelcjcH'*s classification of the 
elements according to the magnuude of their atomic 
weights for a metal with the atomic weight 13 6, forming 
an oxide MgO^, and exhibiting the propenies ofl^ryllium. 
The value of Mendelcjcff’s classification 11 however so 
gieat that chemists wcie not inclined to alter the atomic 
weight of beryllium except upon most cogent evidence. 
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Nilson and Fettersson have recently repeated their 
determinition of the specific heat of beryllium, and find 
these numbers — 

o;- 50" spec, heat - 0-3973 o“-ioo" spec, heat = 0-4246, 

0-200" „ - c'475 -0-300" „ -05055. 

If the atomic weight is taken as 13 6 then the atomic heat 
for the interval — 

a»- 5 o" = 5'46 o"-ioo'* = 5 79 o"-2oo'’ ^ 6 48 o -300" - 6 9, 
hence the Swedish chemists conclude that the atomic 
weight ol beryllium is 13 6 

But in the last number of the Bemhie of the German 
Chemical Society, Lothar Meyer has calculated, from 
Nilson and Pctteisson^ nuinbei«i, the true specific heat 
(/r. the ratio between the quantity of heat required to 
raise unit weight of the given subsLince through i"*, start- 
ing from the given temperature, and the quantity of heat 
required to raise unit weight of standard substance through 
1°, also starling from the given temperature) of beryllium 
for various temperatures his results are as follows ■— 


(7 — trae specific heat at tcmpciatnrc /.Ay — value of increase 
of specific heat for r) 

. ' o ^ . 


1- 23° y = 0-3973 

73 2 y = 04481 

* 57 " 7 - o'5i93 

Ay — 0 ooioi 

Ay - 0 000S5 

256 S y = o‘5Sig. 

Ay- 0 0006 J 

Hence the atomic heats of beryllium are 

— 

/ 

Ik = g I 

Uc “ 13 65 

< 

3 62 

5 43 

73 

4 08 

0 12 


4 73 

7 10 

257 

5 29 

S 94 


The Value of Ay decreases as the temperature rises , in 
this respect beryllium resembles boron, carbon, and 
silicon. For other elements whose specific heats increase 
with increase of temperature the value of Ay also in- 
creases. Lothar Meyer therefore concludes that beryllium 
IS analogous to boron, carbon, and silicon, m that its 
spcific heat increases as temperature increases, and in 
that the value of this increase is less for 1“ at high than 
at low temperatures Hence the atomic weight of beryl- 
lium 15 almost certainly 9-1, the oxide is DeO, and the 
metal finds its place in Mendclejeff's system of classifica- 
tion of the elements according to their atomic weights. 


THE PHOTOPHONE 

lyrANY readers of Natpre will doubtless be glad to 
know that Mr. Graham Bell's extraordinary experi- 
ments may be repeated on a small scale with very simple 
apparatus, no special appliances being required beyond 
the mirror transmitter and the selenium receiver, both of 
which may be easily constructed. 1 propose to give a 
short description of an arrangement which has m my 
hands been very successful 

The mirror is made of the thin mica which is sold by 
opticians for covering car/e de vtstic photographs. It is 
cut by scissors into a circle aj inches in diameter, and 
silvered by the process for silvering glass specula The 
box in which it is mounted is an ordinary wood turned 
box 2i inches in diameter A circular hole of about 2 
inches diameter is cut in the hd, behind which the mirror 
IS laid with the reflecting side outwards, a flat ring of vul- 
canised india-rubber of suitable size and thickness being 
placed behind the mirror , when the box is closed the 
ling ahouid hold the 'mirror firmly m position. If the 
lid screws on, so much the better. At the bottom of the 
box IS cut a hole, into which is glued one end of a flexible 
speaking-tube 18 inches long, having at its other end a 
wooden mouthpiece. It will be found convenient to 
attach a short wooden arm to the box in a direction per- 
pendicular to its axis. By means of this arm the trans- 
mitter may be held in a clamp in any desired position. 


This completes the transmitter as described by Mr. Bell. 
1 have made a small addition which, though not essential^ 
IS a decided improvement. At the back of the mirror 1 
cemented a disk of calico i inch in diameter, in the centre 
of which had been previously inserted a loop of silk half 
an inch long. A hole ^ inch diameter is bored perpen- 
dicularly in the side of the box at a point about ^ inch 
from the mirror end of it, and in this hole is inserted a 
piece of watch-spring 1^ inch long, with its flat sides 
parallel to the top and bottom of the box The spring 15 
fixed into the hole with wooden plugs so that one end is 
flush with the outer surface of the box; the other end 
where it intersects the axis is bent into a shallow hook 
Into this hook is slipped the silken loop, and the tension 
of the bpring draws the mirror into a slightly concave 
foim, and seems to make it respond more perfectly to 
sound vibrations. 

By far the most important part of the whole apparatus 
IS the SL'lcnium After making some dozens of 

difTcrent forms, most of which were more or less sensitive, 
but none satisfactory, I tried the one now to be described, 
which turned out very successful. Take a slip of mica 
2] inches long and ^ inch broad, and beginning at I inch 
from one end, wind round it in the form of a flat screw 
some No 40 copper wire. The pitch of the screw is 

inch, that is, each uire on the two faces of the mica 
IS inch from its neighbours Continue winding up to 
j inch from the other extremity , then fix the two entfs of 
the wire by passing them through holes drilled in the 
mica Now take a second wire and caiefully wind this 
on beside the other, thus forming a second screw, the 
threads of which are midway between those of the origi- 
nal one Fix this as before Great care must be taken 
that the two wires do not touch each other at any point ‘ it 
will be well to make sure of this by testing with a galvano- 
meter before proceeding further If a lathe is at hand, 
the tedious operation of winding may be very greatly 
Fcicihtated. Turn a cylinder of hard wood 4} inches long 
and 1 inch in diameter : cut this cylinder longitudinally 
mio two cqiidl parts, and between the two semi-cyhndcrs 
thus formed place, sandwich-hke, a slip of mica of equal 
breadth. Secure the ends with screws Smooth down 
the whole in the lathe, and when the edges of the mica 
arc quite flush with the surface of the wood, cut upon the 
cylindei a screw of thirly-two threads to the inch. On 
removing the mica from the cylinder its two edges will be 
found to be beautifully and regularly notched Wind the 
first wire into alternate notches, and the second into the 
others The wue should be annealed to take away its 
springiness and make it he flat, and the mica should be 
stout enough to bear tight winding without buckling. 

For the succeeding operation a retort-stand at Ic.ist 
15 inches high is convenient. Fix one ring 15 inches 
above the foot, on a lower ring stand a medium-sized 
Bunsen burner On the top ring lay a flat sheet of brass 

inch thick, and on the brass a piece of mica (to save 
waste selenium). Place the embiyo cell on the mica, laying ' 
small weights on its two ends to keep it steady and bring 
It into closer contact. Having brought the Bunsen burner 
close under the brass, melt a few grains of vitreous sele- 
nium in a small spoon and let four or five drops fall upon 
different parts of the cell Spread the melted selenium 
evenly over the surface with a slip of mica, pressing ic 
well between the wires. During this process the tem- 
perature must be carefully regulated by raising or depres- 
sing the burner If it is not high enough, the selemum 
will begin to crystallise , if too high, the selenium wiB 
gather up into drops, being apparently repelled from the 
surface of the cell. The temperature should in fact be 
juat above the fusing point of crystalline selenium. When 
a smooth surface is obtained, quickly remove the cell with 
microscope forceps and let it cool, fti surface will noW 
be smooth and lustrous. 

The cell must next be annealed. And here my expe^ 
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ricnce differs in a remarkable manner from that of Mr- 
Bellp as stated in his celebrated lecture It is true that 
Belenium may be rendered crystalline in " a few minutes/' 
but in this condition I ffnd it far less sensitive to light 
than after it has undergone a process of long heating and 
slow cooling. My method is as follows. — The brass 
plate being cool, lay the cell upon it again, and place the 
Dumcr at its lowest possible point. The selenium will 
soon begin to crystallise, as evidenced by its surface 
assuming a dull leaden appearance. (If the crystallisa- 
tion has not bcmin in five minutes, raise the burner an 
inch or two.) In from five to ten minutes the whole 
of the selenium should be crystallised. Then very gra- 
dually raise the burner until signs of fusion just begin to 
appear. This will probably take place when the flame is 
within 3 inches of the brass Instantly remove the 
burner, and in about ten seconds re-crystallisation will 
occur. Now fix the burner ^ inch below the point at 
which it was when fusion com'inenccd, and let it remain 
for four hours, merely looking at it from time to time to 
ascertain that, owing to increase of gas pressure or other 
causes, the heat has not become too great. After four 
hours begin the cooling by lowering the burner an inch 
or two, and repeat this operation every ten or fifteen 
minutes, until the burner is at its lowest point Then 
slightly lower the gas-flame at short intervals, until it is 
finally extinguished When the brass plate is quite cool 
the cell may be removed 

1 may mention that 1 first made a cell of this form, 
which 1 believe to be original, on October 28^ If the 
two wires w'ere wound on a cylinder made of some 
suitable non-conductor (e slate) with a double screw 
cut upon Its surface, a cell might be formed which, it 
appears to me, would unite all the advantages of Mr 
Dell's with far greater simplicity 

My experiments were made with the transmitter and 
selenium cell above described, a magic-lantern with a 
4-inch condenser, the focussing lenses being removed, 
two plano-convex lenses obtained by separating a j^-inch 
condensci, a '‘blow-through" liinc-light, a battery of 
eleven cells (small Lcclanchd’s answer well), and a pair 
of Dell telephones. It is csbcntial that the bobbins of the 
latter be wound Avith finer wire than that generally 
used. Mine contain No. 40 (instead of 35 or 36), .ind 1 
intend to tiy 42. Their diameter is also larger than 
usual — I j inch. 

The transmitter is clamped so that its axis is inclined 
at an angle of about 30° to that of the lantern condenser, 
the centre of the mirroi being 7 or 8 inches from the 
centre of the condenser; and the position of the lime- 
light is so adjusted that the condensed rays may just 
cover the whole surface of the minor. 

The reflected beam is rendered as nearly parallel as 
TOSsible by one of the plano-convex lenses (this can only 
be done approximately), while the other, placed a foot or 
two away, concentrates the light upon the selenium cell, 
forming an elliptical image of the mirror. The major 
axis of the ellipse should be parallel to the length of the 
cell, and the minor axis slightly longer than its width. A 
great deal depends upon the focussing, and the best 
results have been obtained when the image of the mirror 
was not quite sharp. The selenium cell is joined in circuit 
with the battery and the pair of telephones, the latter 
being for obvious reasons placed m a distant room. The 
^rrxJigements are now complete, and a person listening 
with a telephone applied to each ear will, if everything is 
fight, plainly hear words which are spoken into the trans- 
i 7 Utt 6 r> when 1 first made the experiment I was so 
much astonished at the distinctness of the reproduction 
that I believed that one of the battery connections must be 


• If ■ Urgir lurface II deiired two or more of ihele celli mmy b« plac 
ude by nde, the endi oF ihe wirei bein* nroperly connected 1 
wlain qr I inch for ■ unglc cell cennot be much eeceoded. beciuie 1 
anuilon produced by the heat neceiwy for melting tht ulenium woi 
■SKf IQi Wire I on a wider lurfaca lo looee ai to touch each oUier, 


defective, thus acting like a microphone This was dis- 
proved by screening the mirror, when all sound instantly 
ceased. 

Though the articulation is not perfect, it is far belter 
than 1 had expected, judging from the accounts of the 
performances of the photophone in Fans. A leading 
article might not be altogether intelligible, but ordinary 
colloquial phrases arc readily [understood. The loud- 
ness of the reproduced speech varies in an unaccountable 
manner. Sometimes the voice is rendered almost as loudly 
as in an ordinary telephone ; at other times, under ap- 
parently the same conditions, it is scarcely audible. Alter- 
nations from loudness to faintness, and vers^, frequently 

occur m a single sentence 

The distances across which the beam is earned have 
varied in my experiments from i foot (when the two 
plano-convex lenses were in actual contact) to rather 
more than 4 feet.*^ With a larger receiving lens this 
distance could be greatly extended, especially if the 
electric light were used 

For the “ musical ” effects produced by an interrupted 
beam 1 use a disk of zinc 1 foot in diameter, having eight 
radial slits cut in it, and mounted upon a vacuum tube 
rotator. The cell 15 placed 6 inches from the lantern 
condenser, and the disk made to rotate close before it. 
The sound produced is very loud, and can be heaid when 
the telephones aic at a distance of a foot or more from 
the cars 

It IS very singular, that w-hcrcas I have been so suc- 
cessful in icpcating Mr BelVs more complex experiments, 
I have utterly failed in all attempts to produce sound by 
the simple incidence of an interrupted beam upon a thin 
diaphragm I h.ive cxpoiimcntcd with disks of ebonite 
varying from ^4 to J inch in thickness, and with several 
metals, and can only suppose that my source of light 1^ 
not sufficiently powerful. Shkiford Bidwell 


T//£ CHRONOGRAPH 

M essrs. E. dent and CO,of the strand and 

Royal Exchange, London, have been for some time 
past at work upon three galvanic chronographs of unusual 
accuracy and power. They surpass in both respects, so 
far as we know, any similar instruments yet constructed , 
and we believe, therefore, some account of them will be 
interesting to our readers They are destined respectively 
for the Royal Obseivatory of Brujsels, for the Japanese 
Government, and for the Egyptian Government 
The advantages of the chionographic" registration 
of the times of observations in ubscrvatoiies are not to be 
gainsaid In the absence of any such arrangement an 
astronomer, whilst watching through lus telescope, has to 
compute the time by counting up the clock- beats More 
often than not he will find that no clock-beat exactly 
coincides with the instant of his observation. He must 
then reckon the diffeience — the fraction of the second 
elapsed — by judgment as best he is able. Skilled 
observers can reckon to tenths of seconds, but these arc 
large and coarse amounts compared with what may be 
noted upon such chionogr.iphs ab those we are referring 
to In any case the astronomer must make a hurried 
memorandum of his results , otherwise he is liable to 
f 01 get them. 

The Astronomer- Royal was, we believe, the first to in- 
troduce a system of astronomical chronographic measure- 
ment into England , and he designed and had constructed 
at the Royal Observatory a large apparatus for the pur- 
pose. The reader must bear in mmd that though differ- 
ing in some respects both in their mechanism and the 
means employed, the chionographs we are going to 
describe are fundamentally the same as the Astronomer- 
Royal's. 

S * with n si-lnch receiving lena ihe dislvnce liaa been uicnnicd to npvi^Rh' 
of 10 feel 
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cc (flee Fig. 1) is a cylinder around iffhich one tbick- 
ness of paper is'wrappedi and underneath it is a long 
screw w w. A wheel on the axis of c c gears into one 
mounted on VW; thus when the cylinder turns, the 
strew turns, W w is tapped through the lower portion of 
a carriage K (compare Fig. 2), and k rests on rails 
parallel with W w. When the screw w w turns, K cannot 
turn, too, and is therefore propelled by the screw up or 
down the rails underneath the cylinder. 


L is clockwork which dnres the screw, and consequently 
the cylinder and carnage. The rapidity with wuch L 
moves IS regulated by the pendulum p f. p p is a conical 

f iend ulum ; that is, instead of oscillating, it swings round 
n the surface of a cone. F p is suspended by two pairs of 
springs S 5 , s 5 at right angles to each other. 

Let us consider the actions of CC and K (see Fig. 2). 
K carries two prickers, one of which Is placed in electrical 
cominunication with the Observatory standard clock. It 
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la so arranged that at every beat of the standard clock 
(except the 6 och second of each minute) the pricker shall 
nae and puncture the paper wrapped round the cylinder. 
Now suppose that whilst the clock keeps pricking, the 
^lindcr is turning, and the carriage K moving to the left 
Then we shall get a succession of pricks marked off upon 
the cylinder in the form of a slightly inclined spiral, and 
the distance between each prick will represent one second. 
Every doth prick (or scconcQ being omitted, the occurrence 
of each minute is easily distinguished. 

The carnage K carries another pneker alongside the 


clock'pricker — this is the observation-pricker. The 
observation-prickcr is placed in electrical communication 
with any instrument in the observatory the astronomer 
may be going to use, and it is so arranged that the astro- 
nomer by merely pressing down a stud can cause the 
observation -pneker to rise and puncture the paper on the 
cylinder. This it will do somewhere alongside the spiral 
of clock-pricks. By reference to the latter the time of the 
observation can then be determined to the of a second. 

Let us examine the pricks on the cylinder (Fig. 2), 

! The spiral of the clock-pricks winds around the cylinder 
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from left to right. As the cylinder turns once in two 
mmutesi there is between each prick and its fellow simi- 
larly positioned on the next spiral a difference in time of 
two minutes. As stated abovCp we note by the absence 
of the pricks the occurrence of the minutes. By reference 
to the ngures placed (for explanation) along the top and 
side of the section of the cylinder, we see that the time of 
the highest prick on the left-hand spiral was gh 12m 46s 
Following the course of the spiral down towards the 



Fig 2 


pricker which is tracing itj we first pass the blank line 
indicating the occurrence of the next minute, and then 
come to three obscrvation-pncks at about the 8th and 9th 
seconds beyond it These in practice would be measured 
off and their values determined to the or of a 

second. There are other observation-pricks at the 22nd 
second, the 24th, and 25th, and there is a group of others 
at about the 40th. 

When all the observations have been reckoned up the 
paper is put away, and it is not the least advantage of 



Fig. 4. 


the ''chronographic" method that in any case of doubt 
the Qriginai observation can be itgelf referred to years 
afterwards. 

As the paper is moving whilst being punctured^ the 
pricers have to be mounted on springs to enable them 
to yield a little. In Fig. 3 is a side view of the pricker, 
G O being the spring, and c c a portion of the cylinder. 

There is no difficulty in reading off the obsorvatUins 
after a little practice : but m order to facilitate tbn eye 


in following the sequence of the punctures — before the 
paper is used a continuous spiral line is ruled \^n it which 
shall exactly correspond with thoir course This is done 
in the following way (see Fig. i) .--At 'i are two clutch- 
wheels, which connect the screw and cylinder with the 
clock-work L. By moving a lever near them the clock- 
work IS thrown out of gear, and 8imult.ineously the winch 
on the left is thrown into gear with the screw On the 
carnage K (see Fig. 2) is a little roller R, and by moving 
a handle this is sprung up against the paper on the 
cylinder The winch before referred to is now turned, the 
cylinder rapidly revolves, and the carnage quickly tra- 
verses the screw, the spiral line meanwhile being traced 
by the pressure of £ upon the paper of the cylinder. To 
prevent damage to the prickers during the operation, the 
act of disengaging the clock-work breaks their electrical 
com mu meat ion, and they can neither of them be raised 
until the clutch-work is restored. The cylinder moves 
very swiftly whilst the line is being traced, and were it 
brought to a standstill suddenly great damage would be 
done. To prevent this it is arranged that when the 
carnage K is approaching cither extremity of the screw 
it shall work a brake arrangement D u, which brings the 
machinery quietly to repose The act of putting the 
clutch- wheels T into position again also releases the brake. 
The clutch-wheels T are mounted on a spring, so that 
should their teeth not correspond when they aic put into 
gear, one will give and wait for the other to overtake it. 

It IS desirable that the clock T. should drive CC with 
great uniformity ] and as the tunc of a conical pendulum 
IS affected in a very great degree by any variation in the 
force of the clock-tiain, a special governing arrangement, 
the invention of the Astronomer- Royal, is employed, 
u (see Fig 4) 15 a trough filled with glycerine and water. 
Tower reaches the pendulum by means of its connection 
with the vertical spindle seen at the centre of the trough, 
which rises from the clock-work. In this connection 
there is a joint, and a dipper D forms part of it. Too 
much power drives out the pendulum, and it would then 
go faster, were it not that the dipper, entering the glycerine 
and water more deeply, checks its motion On the other 
hand, whenever the power falls off the pendulum performs 
a smaller circle, thereby lifting the dipper a little more 
away from the liquid, and diminishing the resistance in 
exactly the same proportion as the force. The pointer X 
IS a very delicate index of the angle the pendulum is 
swinging. The compensatory action of this governor is 
very considerable , doubling the power produces no 
perceptible ditfercncc m the time. The quickness with 
which it works is surprising , an infinitesimal change in 
the power is immediately indicated on the scale a, 
showing how well the apparatus is doing its work. 

To prevent damage to the governor and the more 
delicate clock-wheels by any sudden check to (he cylinder, 
a ratch-wheel arrangement has been introduced, which, 
when the cylinder is suddenly stopped, enables the 
pendulum to run on until it comes to rest gradually, 
by want of power. 

Fig 1 gives a very faint idea of the dimensions of the 
apparatus The cylinder CC is 12 inches in diameter, and 
30 inches long. Its weight is about 70 lb. The space 
between each seconds prick is ^ inch, and the distance 
between the successive turns of the spiral of pricks inch. 
There is room pn the paper for 200 spirals, and 
each IS more than one yard long, we can get more than 
200 yards (6f hours) of continuous observation without 
disturbing the instrument. There is always a spare cylinder 
covered with paper kept ready to replace the 

The iron base-plate on which the instrument is mounted 
weighs over 3 cwt.^ the rails on which the caniage K runs 
are cast in one piece with it, and, along with all other 
bearing surfaces are planed. The pendulum, which weighs 
some 18 lb,, and is compensated, goes round once m 
two seconds^ Its suspension-piece weighs 2 cwt. As 
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regards the accuracy of the construction of these chrono- 
^aphs, the best criterion is to be found in the force that 
IS required to work them. We find that 7 foot-pounds 
per hour drives the clock-work and pendulum; 7 foot* 
pounds more drives the carriage as well ; and only 3 foot- 
pounds more is wanted for the cylinder — 17 foot-pounds 
per hour for the whole instrument. Considering the 
resistance of the carnagCi the resistance of the glycerine, 
and the weight of the cylinder, we think the result as 
surprising as it is satisfactory 


THE BELGIAN ENTOMOLOGICAL SOCIETY 

I N April, 1855, a circular with ten signatures was ad- 
dressed to entomologists residing in Belgium, pro- 
posing the formation of a National Entomological Society, 
Che students of Insecta and allies having at chat time no 
organisation, no central meeting-place for interchange of 
ideas, no special medium in which to publish the results 
of their researches. The proposal was met by cordial 
approval, and the first volume of the Annates of the 
newly-formed Society, published in 1857, indicated a 
strength of forty-seven effective and four honorary mem- 
bers, with Baron dc Selys-Longchamps as president. At 
first Its publications were occupied almost entirely by sub- 
jects concerning the Belgian fauna, the volumes were thin, 
and each represented the work of more th.in one year. 
The Society was however well grounded, and notwithstand- 
ing occasional short periods of depression, it gradually in- 
creased in the number of its members, m the wideness of 
the scope of the papers read at its meetings, and in repu- 
tation as one of the leading entomological societies, 
Naturally the size of the volumes of the Annates, and the 
freq^uency of their appearance, also increased, and now 
the Society produces a volume each year that no similar 
society need be ashamed of, The twenty-second volume 
appeared in 1B79, showing that the weakness inherent on 
infancy was soon overcome. The list in this volume 
shows a total of 171 efiective Members (including many 
foreigners, of whom, however, only six are our own 
countrymen), twelve Honorary Members (including Messrs. 
Stainton and Westwood), with the addition of Corre- 
sponding and Associate Members It had also at that 
time acquired the distinction of being recognised by the 
State and of receiving a certain amount of Stale aid. 

On October 18, 1880, the Society celebrated its twenty- 
fifth anniversary, rejoicing m the attainment of more than 
its majority, on which occasion the present President 
(M. Weinmann) read a short congratulatory address, and 
the indefatigable secretary (M. Preudhomme de Borre, to 
whom the Society owes much of its recent success) gave 
an instructive sketch of the history and progress of the 
Society On that occasion an especial honour was be- 
stowed upon Its fiist president, Baron de Selys- Long- 
champs (recently elected President of the Belgian Senate), 
by conferring upon him (in spite of his protestations) the 
Utle of Honorary President, a graceful tribute to one who 
for so long had continually used his energies, his social 
and scientific position, and his purse in furthering Us 
interests. 

Even apart from purely scientific considerations, the 
history of Belgium is so indissolubly mixed up with our 
own, and the feeling of fraternity so close, that all students 
of entomology in this country cannot but reciprocate the 
mutual congratulations that passed on this occasion 
between the native members, and the hearty and un- 
a^ected demonstrations of friendship accorded to our 
own entomologists who have attended the meetings of 
the Society show how warmly they welcome those of the 
foreign members who occasionally visit Brussels. The 
meetings arc held in a room in the Royal Natural History 
Museum, in which is the librarv, and in connection with 
Che entomological collection of tne Museum. The annual 
■ubscription is small, and entitles the members to receive 


all the publications, including elaborate separate reports 
of the proceedings at the monthly meetings. We nope 
soon to see Englishmen figuring far more numerously in 
the lists of members. R. McL. 


A GENERAL THEOREM IN KINEMATICS 

following theorem with regard to the motion of a 
^ rigid body will doubtless be interesting to mathe- 
matical physicists — 

In all cases of the motion, parallel to one plane, of a 
rigid body there is at every instant a point, /, of no 
acceleration, m the plane of motion ; the acceleration of 
every point, P, in the plane is in magnitude directly pro- 
portional to the distance,//*, and its direction makes 
with //* an angle which, though varying with the time, 
is at any instant the same for all points in the body. 

^ If w IS the angular velocity of the body at any instant 
and w the angular acceleration, the angle between J P and 
the direction of acceleration of P is 


We have therefore in all cases of unlplanar motion of 
a solid body an instanianeous acceterahon centre, which 
IS analogous to the ordinary instantaneous [velocity] 
centre. 

Of course the ordinary equation 

which holds for motion round an axis fixed in space and 
in the body, and which expresses that the moment of the 
external forces about the axis is equal to the moment of 
the forces of inertia, holds also for the instantaneous 
acceleration centre. 

As a partiLular case, whenever a solid moves with 
constant angular velocit>, the accelerations are all directed 
towards the same point at any instant, and it follows that 
the resultant sticss exerted over the surface of any little 
Lump of the matter is a force directed to this point, if no 
continuous forces act 

This centre can be in any case geometrically constructed 
by a rule analogous to that for the ordinary instantaneous 
ccnlic 

When 1 had hit upon this theorem 1 mentioned it to 
Prof. Wolstenholmc, who at once looked out for its 
extension to three dimensional motion The result is 
very simple. 

In all cases of the motion of a solid body there is at 
every instant a point, /, of no acceleration , and if at J 
there be drawn two axes, / A and J U, which are those 
respectively round which the resultant angular velocity, 
ttfp and the resultant angular acceleration, d, take place, 
the acceleration of any point, P, if compounded of two — 
one along the perpendicular, /, from P on J A, and the 
other perpendicular io / B and to the perpendicular, 7, 
from P on J B, these two components being, respectively, 

oi^p and U7. 

It seems surprising that such a simple and general 
property of the motion of a rigid body should not have 
been well known long ago George M. Minchin 

Royal Indian Engineering College, 

Cooper's HiIJ, November 6 


NOTES 

The awards of medals for the preient year made by the 
President and Council of the Royal Society are oj follows : — The 
Cop! y Medal to Prof, James Joseph Sylvester, F.K.S , for his 
loDg-contibbecl investigotiotii tnd discoveries in mathemalics ; a 
Royal Medal to Prof. Joseph LUtcr, F.R.S., for his contribu- 
tions on various physiological and biological sabjecta published 
m the Philosophical Transactions and Proctedings of the Royal 
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5 octet j And cLewhcrci and for hii labours, practical and iheo- 
retlcal, on qneilions relating to ilic antiseptiL hyatem of treaLnicat 
In snrgery \ a Royal Medal to Capt, Andrew Noble, F R.S , for 
his researches (jointly with Mr Abel) into the action of ex- 
plosives bis invention of the chronoj,coi>e, and other mathe- 
matical and physical inquiries , the Kumford Medal to Dr 
William llugginh, F U S., for hia important researches in a'^tto- 
nomical spectroscopy, and especially for his determination of 
the radial component of the proper motions of stars , the Davy 
medal to Prof, Charles Fnedel of Pans for his rcscaichcs on 
the organic compounds of silicon, and other investigations 

We rcgict to have to record the death of M d’ Almeida, 
secretary of the French bocltHe de Physique, and editor of the 
fournal lU Phyuque, M. d' Almeida published a “Iraite 
de Physique” m collaboration with M Iloutm. The Comptc\ 
iaidui of the Academy of Sciences contain a number uf hi'i 
memoirs. 

Mr. Spottiswoode, president of the Royal Society, ^^as 
jiresent at the sitting of the iTcnch Academy of Sciences on the 
15111 inst. lie uilncsscd expciiincnts made at Menlenb’ u rik- 
shop on the magncto-clcctnc engines whicli have been ordered 
liy the Trinity House. The trials ivere successful. 

Sir Edward Reed writes from Corunna to the Times of 
yesterday, pointing out, as we were able to do last week, that 
the reports as to the injury sustained by the Livadia have been 
greatly exaggerated, and were not more than a fe^v Clyde ship- 
WTights could have repaired in a couple of days There was no 
difficulty in getting the two injured compartments put to rights, 
barring the laziness of the French shipwrights The Livadia 
returns to Ferrol for the winter, as her sci vices arc nut reijuucd 
by her Imperial owner 

Further details concerning the earthquake in Austria on the 
9th confirm the reports as to its cx'ent and seventy At Agram 
there Mere three shucks — the first, at 7 24 a m,, was ilie most 
formidable and lasted leu seconds ; the second, also severe, 
occurred at 7 30 , while the third, uhich was much the weakest, 
took place at 8 28 a m The first shock is described as circular 
It was followed by violent oscillations from norlh-nortli east to 
south-Bouth-west After it the whole town was covered by a 
dense cloud of dust caused by the falling doun of chimneys;, 
walls, and houses 111 every direction From Laibach, Marburg, 
KJagenfurt, Kani/sa, Serajevo, Derwent, Brod, Pola, Tneslei 
Cilli, and the region of ihe iivcr Drave, intelligence lias been 
received of more or lesa severe shocks about the lime of the first 
great shock in Agram The earthquake was also felt m both 
Vienna and Pevlh, but ‘o slightly lliat it attracted the notice of 
only a few person^ The direction of the motion was every- 
where the same, from north-east to south south west. As far 
as can be judged from the information hitherto received, the 
movement extended from the 44th to the 48th degree north 
latitude, and from the 32d to the 37th degree of cast longitude 
(Ferro). From almost every district on the right bank of the 
Danube there is news of a greater or le'-s disturbance with more 
or less damage done, while from the other side there is no such 
Intelligence from even a single place. It was also felt at 
Szcgedin and on the Theiaa. Slight shocks were also felt on 
the night of the 9th and morning of the loth, at Agram, and at 
noon on the nth, a shock caused a number of houses to fall; 
the last was preceded by slighter shocks at 5 jo and 11 a.m’ 
The disturbance was continued on the evening of the lilh, and 
on the inorniDg, afternoon, and evening of the I2tb. . In 
the nc^hbourhood of Agram two mud volcanoes are said 
to be formed and in full enipUoD, and several hot springs have 
rinn. The earth has also been rent in many places in the open 
country, and considerable quantities of mud with hot water and 
ulphor have been thrown out. Tltc Vienna corre^pondint of 


the Times writes under the date of November 14 " The earth 

has been rent m many places in the open country, and consider- 
able quantities of mud and hot water v\ ith sulphur have been 
thrown out One of the largest of these rents is near the village 
of kesnik. Agram has often been visited by tliLie earthquakes, 
especially within the last few yeais Indeed scarcely a year 
has passed without more or less violent shocks ” On the night 
of the I5th-i6th there were at least five bhocks at intervals 
betueen midnight and 4 am, Cieologists have gone from Vienna 
and Berlin to Agiam to study the phenomena more closely 

Mr J Munro has drawn our attention to tlie fact that m 
Naiurf, vol xviu p 169, there appeared a Bhorl letter signed 
J. I' W *’ and dated from Kcm, June 3, 1878, suggesting the 
principle of Prof Bell'« photophone The letter is as follows . — 
Till now I have looked in vain for any account m Naturl of 
experiments with the telephone or phonoscope, inserted in the 
circuit of a scleuium (galvaniL) clement (see Nature, voL xvu. 
p 312). One IS inclined lo think that by exposing the selenium 
to light, the intcn^it) of which is subject to rapid changes, sound 
m.iy be produced in tlic ibonoscope Probably by making u^e 
of selenium, instead of the tube- transmitter with charcoal, i&c , 
of Pi of Hughes, and by exposmg it to light as above, the same 
result may be obtained. I should be g^lad to know MhcLiicr 
experiments have been made in tins direction, for if the .ibuve 
should prove tiue, there is no doubt that many applications 
M ould be the lesult.” 

Our entomological rcadei^ will be gUd to know that Mr 
McLacliLn will still continue Ins valuable services to the 
Zt^olognal Record^ reporting as usual on the groups of ihe 
Neuroplcra and Oi Lhoplcr.i Mi Rye will henceforth confine 
himself to editorial uuik, while the groujia hitherto recorded by 
him will be undertaken by Mr Kirby, who will also do the 
Colcoptcm 

Large additions are now being made to the Museum d'JIistoire 
Naturelle m the Jardin des Plantes at Paris, A new front is 
being elected and two new Hile", which, combined with the 
former “ Galcric,” will form a hollow square This square wiil 
be coveied with glass and used for the exhibition of skeletons of 
whales and other specimens of inordinate dimensions. The total 
cost of these buildings is estimated at live million francs 
(160,000/ ). 

Under the auspices of the Russian Geographical Society M, 
Merijkovsky has been investigating the prehistoric antbropnlogy 
of the Crimea He has explored numerous caverns and made 
large collections of skullb, and the conclusion he comes to is that 
the age of stone in the Crimea may be divided into three 
peiiods ' I Diluvian period, w ith mammoth fauna and arms of 
large dimensions, rudely worked. 2, Alluvial period, with con- 
temporaneous fauna and the use of the mrow 3, A later 
period, remarkable for the use of stone arrows, with scarcely any 
aims of large dimensions, In the Ural M Malakhof has ob- 
tained important results, both geodetical and anthropological. 
He believes he has dlEcovered on the Nctva, 75 versts from 
Ekatenneborg, traces of a prchistonc city. 

A REGULAR analysis of the air i*. carried on by M. Davy 
at Moutsouns. has been found that the number of 
bacteria was twice greater than usual during the last period of 
high mortalityi 

The President of the French Republic liu establidicd tele- 
phonic communication between the Elysee and the Chamber of 
Deputies, os well as the Seii&te. The first message of this in- 
strument was the intelligence that the Cabinet had been placed 
in a minority. 

An intereating exhibition took place on Sunday, the I4tfa, at 
the Pans Conservatoire dea Arts et Miftiers, Rue Sc, Martin. 
The p&rtefeuUU of Voacauson was opened for the first time to 
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public icupefitioD. Ou thU occulon tbe moit impartont docu- 
ments of this collection were affixed to the wulU, with a nnmber of 
other articles belonging to the archives* The most iotereBting is 
certainly the onjpiud letter written by Fulton to MolUrd ex- 
pbinlng to him the principles of steamboat conslr action . The 
letter Is very long end exhaustive, and is accompamed by a 
drawing. M. Mollard returned a very cold answer after having 
mediUted for a full month, and he says that "Mr Fulton's 
communication will be lodged in the archives of the Conserva 
toire*" The date of Fulton’s communication is tlic beginning of 
Pluvioie, An. ii ; Mollard’s answer u not exhibited, but lias 
been seen by our corresixindent. 

The JablochkolT light has been introduced by M. Herve 
Mangon into the Conservatoire. It \i ill be fed by a Gramme 
machine, which the eBtabhsliment has purchased for its constant 
use The light will be placed m the amphitheatre, where M. 
Hervii-Mangon delivers, twice a week, his own lectures 

The lighting of the Victoria Station of the District Railway 
by means of the JablochkolT electric light has been so successful 
that it has been also applied to the Charing Cross btalion, and 
will shortly be introduced at Karl's Court 

M. Maui IN is engaged in polishing the object-glass of the 
large refracting telescope now building at the Fans Obi»er 
vatory. The diameter of this exceptional lens is yj centimetres, 
and its weight 200 kilograms. Ihc quality of the gLas<% having 
proved defective it has already broken twice, and the operation 
1^ now being made on the third casting 

On tbe occasion of the opening of the Ronalds Library at the 
Soaety of Telegraph Engineers, a considerable number of lare 
and cunous books relating to clectricityj magnetism, navigation^ 
&c , was exhibited, A list of these has been printed and would 
be valuable to any one inteiested m the history of the depart- 
ments of science concerned. 

A GOOD example of the thoroughness of German education is 
given in the publicalion by Rrockhaus of Leipyig of an ’'£ngli<-U 
Scicntihc Reader," edited by Dr. F J. Weri^hnven, its purpose 
being to familial ise students with the style and terms used by 
the best English scientific writerb. The Ar^t part relates to 
physics, cheuiisLiy, and chemical technology, and the extracts 
arc made with great judgment Among the aiuhors from whom 
ficlcctions are made are Clerk-Max>\cl], Flecming Jenkin, 
Crookes, Roscoc, Lockyer, Rankine, Bloxom, George Wilson. 

We have received the first two volumes of a new ^* 13 iblio- 
thtquc Beige," for the jxipvihirisatioii of the sciences and arts, 
published at Mons by Maiiceaux The two volumes received are 
^’Traitd clcmentnire de Mctcorulogie," by MM J C. Tlouzeau 
and A. Laucaster, two names well knuun in coaiicction with 
this subject, and "Zoologie elementairc," by Prof Felix Pla- 
teau, who^c name must also be familiar to our reader^ in con- 
nection with original research in a special department of the 
subject. Bodi volumes are well printed and illustrated. Among 
the volumes to follow are *' Falicontologfy and Conchology," 
by A. Dnart ; "Geology," by F. Comet, "Botany," by F. 
Cr^pm; "Mineralogy," and " Mineral Physiology, ’’ by L L. 
de Koniuck ; "Mechanics," by 11 , Hubert , " A'ltrouomy,” by 
M. Nieslen, "Tbe Beginnings of Animal Life," by E. van 
Benedcn , and "Physics," by vand der Mensbnigghen 

Prof. Cornelius Doelter of Gratz was to proceed on the 
15th inst. to Paris, thence to act out on a mission of scientific 
investigation to West Africa. 

According to official reports of the sUtistics of Bosnu and 
Herzegovina, these contain 1272 parishes, 43 towns, 31 markets, 
5042 villages 189,662 houses, 200,747 dwellings. Of the 


1,158,440 inhabitBiitB 607,789 are male, 550,681 female, 448,613 
MahonuneiOn confession, 496,761 .Greek-Oriental, 2091391 
Homan Catholic, 3426 Jewish, 249 other confesMons. 

The Procureur- General of Fans having complain sd, In hb 
official addie^s on the occaaion of the opening of the courts, that 
the legal experiments in coses of poison were executed without 
sufficient precautions being taken ogamat the professional preju- 
dices of the operator, all the medical adviBcrs of the criminal 
courts in Fans sent in their resignation, after having taken the 
advice of the Dean of the School of Mcdiane and other Bcientific 
authorities Their number is nineteen. 

A PAiRLV sitibfactory Report is given by Surgeon-Major 
Bidie on the Government Central Museum at Madras, l^e 
number of viMtors, especially female, continuei to increase, and 
the spccml arrangements for native ladies attracted an average of 
116 on the afternoon of the first Saturday of each month. 

The Gardtn has increased its size and reduced its price, 
introducing several improvements. 

LuRDGir^ORD, one of the Scotch judges, in opening the session 
at the Edinburgh School of Art the other day, Bumined up very 
neatly the advantages which a fall and acturatc scientific know- 
ledge would bestow on those who weie engaged in any practical 
uorkuhatcicr — (i) That scientific knowledge of their subject 
would make work, whatever it was, intelligent, not mecimnical ; 
(2) it would make their work skilful and easy , (3) it would 
enable them to produce more exact and perfect work ; (4) it 
would make their work advancing and progressive; and (5) it 
w ould make their lifcwork lu Ubclf delightful, and a source of 
pure and profound joy 

A \ £RY favourable Twelfth Report of the Working Men’s 
College i^bUcd. Tlub inatitulion completed its twenty-fifth 
year last year, and during its exibteuce has doubtless done much 
good. The science classes have aUratlLd an increasing number 
of students m recent years. 

Unoilh the title of " The Free Libraiies of Scotland ’’ lome 
useful mformaiion is brought together m a pamphlet by " An 
Assistant Librarian." The towns m Scotland m which there 
arc free libraries are Airdrie, Dundee, Forfar, Galobhieli, Glasgow 
(Mitchell Library), llawick. Paisley, Thurso. The University 
towns of Edinburgh, Aberdeen, and bt, Andrews are still with- 
out such useful inatitutions ; the Act has been adopted in Inver- 
ness and Dunfermline , Arbroath has twice rejected the proposal 
to adopt the Free Libraries Act, 

We are glad to notice that the Highbury Microscopical and 
Scientific Society is increasing in number-, and has iiome good 
papers promised for the new year. It gave its fourth annual 
soirtfe at Harccourt Hall on October 14, and the pre^^ident, Mr. 
Frederick Filch, F.K M.S , gave liis address on the "History 
of the Microscope and Microscopic Rescaxch" on October 28. 
On Saturday, the I3lh inst., a visit will be paid to the Museum 
of Practical Geology under the guidance of Prof. Rudler, F.G.S. 

In the TramactiM^ of the Royal Society of Victoria, April 
1880, recently received, the Rev R. H. Codnngton contributes 
some volaable "Notes on the Customs of MotA, Banks IsUndB." 
Since Mr, Tylor m hia " Early History of Mankind " bo graphi- 
cally sketched the rcinarl^ablc custom of the couvadt^' all 
information as to its further geographical distribution » etbno- 
logically vBlnable, and Mr Co^ngton here odds the Baaki 
Islands to the area in which it 1b practised. There li also a 
tradition that among the inland mountains there is or used to be, 
a race of wild men, which agrees with the Btories that are Ooneat 
in most of the Asiatic Islands, The Moia practices here described 
are not to be confounded with those of the A/hlte of New 
Guioei. 
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A NEW deslriictive insect la recorded from America ; Citonia 
97tda, a beetle whicbj according to the Amertcan l/aluralist, was 
harmless feeding on the sap of freshly cnt maple- trees, hns 
viithin two or three years become very abundant and destructive 
in dillercnt parts of New England. Duiinj the past summer it 
collected in great numbers on green corn, eating the kernels 
and partly destroying a held in Middleboro, Mass,’' 

Eavduraule reports reach us ns to the thriving condition of 
the Botanical Gardens, Feradeniya, Ceylon, under the direction 
of Dr. Trimen, who recently succeeded Dr, Thw aitcs. In the 
experimental nurseiies, our contemporary lire Colonies says, good 
work was being done. Every elTorL was being made to extend 
the cultivation of Cinchona^ the export of which for the season, 
up to Che date of latest advices, liad been 1,135,236 lb. In the 
dibtrict of ICotmale report represented the india-rubber tree as 
flourishing, and the export of Us valuable jiiicc from the culuiiy 
may, it is hoped, be eventually looked upon for supplementing 
the falling off in export of this valuable article from the forests 
where it IS indigenous 

Taz Colonies ariil //iilta dia.w’^ aiteniion to the riches of the 
New Zealand forests in their indigenous timbers. Though the 
wo oils of New Zealandj like those of Auscralia, arc by no meaiiii 
unknown in tins country, owing to thu assistance afRirded for 
making their acquaintance through the various International 
Exhihilions, they are nevertheless almost unknown m commerce 
in consequence of their cxticme bardiicss and the cost of freight 
in bringing such heavy material so long a distance Our contem- 
porary thinks that the Umbers “will become of much gicaler 
value when it is more generally known when to cut and how to 
•-cason them," We are told that expenmeiiL:] m this direction 
are being made in order to test Lhtir value for various purposes. 
Several of the best woods arc cnumeiatcd, and it is said of the 
“Malai" {Podocaipm spic&ta) that Mr Buchanan “reports 
having found a Uee of this species pros ti ate on a piece of laud 
near Dunedin, which from various circumstances was estimated 
to have been exposed foi at three hundred yearx in a dense 
damp bush under condiliona most favourable to decay. It was 
still however sound and fresh ” 


h, m 

First contact — i - [9 9B91] 1 + [9 6113] M 

Greatest phase = 2 36.3a - L 9 ' 7942 l i- + [9 3838] M 

I,ast contact = 3 28 63 - [g 46 iB] i + [8 7599] M 

Where the latitude of the place is put ^ 50” t- l, and M is the 

longitude from Greenwich m m mules of time reckoned positive 
to the east, and negative to the west. Quantities m square 
brackets are logarithms 

Or the following may be substituted with sullicicnt accuracy, 
the factors of L and M being now numbers — 
h m 

First contact = 1 41. E4 - 0*98 L + o'4t M 

Greatest phase =2 3^-32 " 0~62 L -b o'24 m 

Last contact = 3 28. 63 - 029L + oo6s£ 

and the magnitude will be — o 368 + O'OIJ L - o 002 M 

If we test these formulae upon f )xfonl, the latitude of which is 
51“ 45' 36" longitude 5 rn. 2*6s W., we have then l ^ -P I ■76'', 
and M — - 5 04m , then for first contact the expression 
becomes ih. 41 I4in H i 76 X - o'pS - 5 04™- X o 41 = 
ih. 41 14m. - 1 72m - 2 07m = ih. 37 35m Greenwich mean 
time, or applying the longitude - S ^4™ “ 3^ 3*"- 

with the Nautual Almanac^ and similarly for the other phases 
Tlie diflercnccH from direct calculations will be within o 2m , if 
the place IS not too di-tant 

Tul Dunecht Comet — Tlieie appears to be no doubt now 
that the comcL discovcied by Mr Lohsc at Loid I md'-ay's Ob- 
scivatory on Noveinlier 7 is the same as that deleclcd by Mi. 
1 ewis Swift at Koebester, N Y., on October II, which had uot 
been pieviously observed in Europe TIic elements, according 
to the calcul.'itioiis of Mr S. C Chandlei, jmi,, of Boston, U.S,, 
and those of Dr. Copeland 'ind Mr. Loh^ e at Dunecht, have great 
ic^cmblance to the elements of the third comet of 1S69, disco- 
vered by M Teinpel, and Lheie seems a probability that he may 
thus be found to have delected no fewer than four comets of 
coiii|)araLively short period If ihe revolution of Lbis comet 
should prove to be performed in a litllc less than eleven years 
It will be found that il must .approach very near to the orbit of 
Mars vjiorily lieforc the dCEcenuing node, and, which is of more 
impoiLance, wilhiii o 4 of llie caith's mean distance, from the 
orbit of Jupitci 111 about heliocentric longitude 257°. Mr 
Chandler sends us elements calciilaled from appiox'niale posi- 
tions on October 21, 25, 28, and 111 his letter daled November 2 
points out their great similarity Lo those of the Comet 1869 IIT,, 
and in a circular received from Lord Lindsay we find an orbit 
computed from Dunecht observations on November 7, 9, and lo , 
w c have thus fur comparison . 


MammEe Ari’LES amniaina') arc, wc understand, 

being exported m (piautitics from the West Indies to New York 
The result of the expeiiment is being watched with some 
interest. 

In the last number of the Ka'UC iV Anihropglogn has appeared 
not only an excellent photograph of the late Dr. Paul Broca, but 
also a biographical sketch and a complete ]|^t of his various 
c:)ntnbutions to science, llis contributions to medical science 
cmimence in 1847, and his first aiithiopological memoir bear-, 
date 1S50, from these dates to the time of his dcaili ibi-t 
“Bibliographic" is a record of both until mg industry and 
£>cienli/ic production, which will be remembered as long as 
anthropology remains a science. 
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Mr Chandler's T is for meiidian of Washington, the olher 
two fur that of Greenwich An ephemeris which he adds 
I'rov'es the identity of Swift's comet with that found by Mr. 
Lohsc, 

It may be leraarked that, taken as a whole, there is a dutant 
icsemblancc to the elements of the comet of Biela, 


OUR ASTRONOMICAL COLUMN 
The Solar Eclipse of Decemdee 31. — Although the 
eclipse of the sun on the last day of the present year W'lll nut in 
any part of these islands amount to six -tenths of the sun's 
diameter, it is neveitheless aj large a one as will be visible until 
Mav 2$, Igco, and only that on the morning of June 17, 1890, 
will compare with it m magnitude in the interval The Nauncal 
Almanac furnishes the results of direct calculations for Green- 
wich, Edmburgb, Dublin, Cambridge, OxR.rd, and Liverpool. 
If to the results for the former three nbiervatoricB we apply the 
very convenient Littrow-Woolhou^e method of dLtributing the 
predictions, we shall have the following formula for finding 
Greenwich mean times of first contact, greatest phase and last 
Contact, and the magnitude of the eclipse at any place within or 
near lo the area comprised : — - ^ 


INTRODUCTORY LECTURE TO THE COURSE 
OF METALLURGY AY THE RO YAL SCHOOL 
OF MINES I 

di'itingubhed metallurgist who has held this lecturership 
since the foundation of the Royal School of Mines, con- 
cluded the introductory lecture he delivered more than a quarter 
of a century ago ■ by pointing out to the students who were then 
beginning their cour*e that “in proportion to the success with 
which the metallurgic art is practised 111 this country will the 
interests of the whole population, du-cclly or indirectly, in no 
inconsiderable degree be promoted " This n a fact that none of 
his students ore likely to forget. 

Looking back on the actual advance of this country during the 
■ Dy Prof W Chindkr Roberls. F R S , Chemist oC lha Midi Con- 
densed hy the Author , „ ^ 

" Rrcords of ihe School of Mines, sol i pt i (iBfa) p ia7* 
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put thirty years, and remembennf that the success u ilh which 
any manufacturing art 11 practised must bear a direct relation to 
the way in which it is tanght, wc cannot but feel how greatly 
this development of metallurgical knowledge must have been 
influenced by Dr. Percy's labour'!, During this period the con- 
dition! under which metallurgy is iiractiscJ have changed con- 
siderably I for the held of knowledge has so widely extended, 
the scale on which operations arc conducted is now so great, and 
the mechanical appliances they involve are so varied and com- 
plicated, that while (he intcreht of our suhjcct is deepened its 
difficulty IS gravely increased. 

In turning to the lustoiy of uiclallurgy, more especially in ib 
relatiuii to chemical science, it is easy to be led away by the 
charm of the antiquaiun riches nf oiu subject into duvoliiig loo 
much time to this kind of literary re* earch , I may rcuiind you 
however that much nf wliat is bath interesting and full of 
suggestion, even at the present day, ir to be found buried m 
the tieatiscs by (he old wnurs w'ho'ic work wc inherit and 
continue. 

Primitive mcUllurgical processes arc referred to in some of 
(he oldest knoun histoiical iccords, naturally therefore the 
development of metallurgy as a science mu^L have been long 
preceded by its practice as an art, an art for which a place has 
even been claimed among the rcligiuU's systems of antiquity ^ 
The earlier literature of the subject consi'its mainly of descriptions 
of processes , but it is well known that cli^niistry uas to a grc.it 
extent built up on a metallurgic basis, and lHack's singularly 
advanced dcrinition of chcmi*'try as the "efTecls produced by 
heat and mixture ” ''' might u ell be applied to metallurgy 13ut 
of all the phenomena of our subject, probably none have more 
contributed to advance the science of chemistry than tho'^e bear- 
ing ujjon the relations between oxygen and lead , indeed the 
interest attaching to the mutual behaviour of Ihcse two elements 
is so great that 1 propose devoUng a few minutes to 1 s consider- 
ntioD, more especially as 1 am anxious to indicate the influence 
of an ancient process on the scientific views of the present day 

When lead is melted uith free access of air, a readily fusible 
substance forms on i(s surface. This substance miy he allowed 
to flow away, or if the metal is contained m a suitable porous 
receptacle, the fusible oxide sinks into this containing vessel , 111 
cither case the oxidation of the lead aflRirds a means of separat- 
ing it from precious or moxidisable metals if any were or^inally 
jiresent in the lead. The above fact has been knowm from remote 
antiquity, and the early fewish writers allude to it ais old and 
well known, '1 hey clearly show, for instance, that lead can be ' 
removed from silver by being “ consumed of the fire," while ihc | 
silver not alTected That the Greeks knew and practised the 
method IS abundanlly proved, if only by certain specimens of 
gold and silver now m the adjoining museum, which were recently 
discovered by Dr, Schlicmaiin Ihe Arabians investigated the 
subject, for pa'>hing to Gcber,^ the greatest of ihe early chemists 
(he died in 777), we hhd a remarkable account of cupelkuon , 
he also desenbes (he conversion of lead into a fine powder by 
calcination with much clearness, and he noticed the fuLt that 
after calcination the mass has "acquired n new weight in the 
operation," 1 think his subsequent observations on the reduc- 
tion of altered metals from their " calxes " show that he knew 
the weight to be increased ; m any case it is interesting to re 
member that his work was 111 a sense quantitative He more- 
over was cognisant of the fact that two different substances may 
be produced by heating lead m air, and be assumed that " m the 
fire of calcination a fugitive and inflammable substance is 
abolished. " The alchemic: ts refer continually to the subject, and 
"deliver themselves," as Uoger Bacon said, in hli ** Speculum 
Alchimx,” "in the enigmas and nddlea with which they clouded 
and left shadowed to us the most noble science " In Ine middle 
of the sixteenth century Ibc truly accomplished metallurgist 
BiriapicclOp* oonlcmporory of Paracelsus and Agrlcolap seems to 
have been speoally attracted by the phenomenon In question, 
and he remarks , " If we had not lead we should work in vain 
for the precious metals, for without its aid we could not extract 
gold or silver from the atones containing them. . , The 
alchemisti alio," he raid, "make use of it in their opemtioDS, 
culciniDg i^by itself or with other lubstances , but," he goes on 
to observe, "the calcination, conducted in a reverberatory fur- 

' RnuigDOl, "Les ICdiaux dans I’Aniiquiid '* (1863). 

' " Lcclurci by JoMph Block, M D vol 1 p B (Edio,, 1B03) 

^ " The Work! of Gebcr," tnnsUled by K Riuicll li6B6k pp 74, 7^, 

ada, 9ii 

I * “nrolcchnia '* (VincEU, 1340 ), Iruilolcd in<o French by T, ViiweDt 
RoiMd, 1637), p. 4i< 


nace, is accompanied by a mprvcUous elTect, the re^^ult of which 
should not be imsied by in silence ; for lead thus treated increases 
10 per cent, in weight, and, considering that most Hungs aia 
consumed in the Are, it is remarkable that the weight of lead is 
increased, and not diminished." Although he subsequently give'* 
evidence of much accurate knowledge of practical metallurgy, his 
views as to this particular phenomenon were hardly in advance of 
Geber’s, but we may claim Binnguccio as an early metallurgist, 
who knew the facts, and recognised Lh.it they were theoretically 
important. It u.xs not until nearly a century later (1630) that a 
French chemist, Jean Kcy,^ stated that ihc increase in weight 
came fiom the air. The problem attracted much attention m 
England, and it is not a little interesting that among the very 
first experiments rccordul by our own Royal Society is a mclal- 
lurgiCdl belies rtlating lo the weight of lead lncrea'^ed in the fire on 
the "enpeU" at the assay office in the Tower, the account being 
brought 111 by lord Brouncker in February, 1661.“ [Subsa 
quently, in 1GC9, John Mayo slioucd that the increase m weight 
of cakmed metals was due to a "spinius " from the air.-* Boyle 
heated lend in a small retort,^ and attributed the increase m 
weight, os 1 emery also did,** to his having "arrested and 
weighed igneous corpuscles ” " 

1 need Jmrdly point out how important this calcination of lei'll! 
was considcicd by ihcisc who defended the Phlogistic theory in 
regard to chemic.nl chaii(T<^ a theory which, for more than a 
century, exerted so profniiud an inflaence on scientific thought. 
[As this theory originated uuh a metallurgist, Becker, it mis 
considered at some lenglh, and it was made evident that the 
mam aim of chcniical iiiNLstigalion down to the end of laiit 
century was the explanation of calcination, comlrastinn, or 
oxidation, and that lead was especially useful in solving the 
problem ] 

I might perhaps add that the ahiorption of oxygen by molten 
litharge has furniOicd M. bte. Claire-Peville,^ a physicist and 
metallurgist, with an imp Ttaiit strp in the argument as to disso 
ciation, and thus connects the bistoiy nf the metal with (he 
great advance on Ihe borderland of chemmiry and physics in 
modern times, to which I shall constantly refer, 

llie above remarks will, 1 trust, be sufficient to show that 
conclusions of the utgaost importance in the history of chemical 
theory were ba^cd on a very ancient Tnetallurgical process , but I 
have also ^elcclcd lead ns an illustration, because, in the gradual 
development of the knowledge derived in the first instance from 
its metallurgy, there is much that is typical of the mutual relation 
of theory and practice that still prevails 

When Dr. Percy began Ills teaching, he considered at some 
leiiglb the kind of assistance that other sciences might be 
expected to render our subject, cunsidciedaa a manufacturing 
art, and this at the time was necessary for two reasons . ^ first, 
because he was "able to adduce from his own observation 
several striking ca'-es in illustration of the advantage of the 
application of scieuce to practical inclallur^ ; and, second, 
because the pr'iclice of metal Inigy, >^0 for as relates to magnitude 
of operation, having been developed to au unparalleled extent 
in this country in the ab^ente of specific public instruction on 
the subject, it was necessary to juslify the providing of such 
insIructiOD," 

The absence of accurate knowledge cn Ihe part of Iho c 
engaged m metallurgy was lamented as long ago as 1700, in 
an "Inaugural Disserts lion of Pyrotcchnical Metallurgy," de- 
livered, on March 25 of that jcar, in the University of Magde- 
burg, no less a person than the great siipporler of the theory of 
Phlogi&lon, George Ernest Stahl, presided, and the lecturer was 

■ “ E*'aya de Jean Rey ” (rojrarintcd in Pins * 777 )( P- 64 . 

^ MS HcE^litcr Bock of the Royel Snciely 

3 " 1 racUiiiB quinque Medico PliyBici," p aj ei uq (Oxanii, 

4 Collected works, vnl in (1744)1 P 347 . 

5 *’ Court de Cliymie ' (1675) mtl Encluh edit on (i6fly, p 107 

® I am Indebted to my rnend Pror Forguwn, M A , of inc UnivenUy of 
Gla'igow', whoM eminence as a hudunan of chemutty la well known, for 
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" Ona of iha molt curioUB pasnaBci iknow u in the ' Ulppacratci ChcmlcuB 
of Otto TncbiB, or Tochenius, a German who lived at Venice and puoluhed 
hii book tfaera in iGfifi He deschbei how lead, when burnt Id minium, 
incrcaoei in weight. 1 hie incntase ha aacnbca to a lubitance of acid cha- 
racter in the wood lued for burning, ind then, by a very cunoui couim of 
argument, based on the sapomrying powen of litharge, maku out that lead 
Ifl of the nalure of or conialai an idkah, which eombinei wiih tna occult 
acid of the fat.* J his ii a curious nnilapaiion of n very modern clauiAca- 
tion which brings lead into relaiionahip with the olluliea and alkaUne eartho. 
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J^ViUchiUB, who said ; " If id oji/ part of the working of 

metalB there la commonly more o^ing to experience than reason, 
truly It la in fusion or melting , . . nevertheless if the reason be 
a&ked why the husinesi succeedeth well in this way but in 
another doth not succeed at all, you have no solid answer, but 
only that most general one, which is most commonly fahe, vir 
that one hre 11 stronger and another weaker, and so insufTicient " 
It IS just a century since Bishop Wat'ion, Professor of Chemistry 
and Regius Frofeasor of Divinity in the University of Cambridge, 
pointed out* that "the improvement of metallurgy and other 
iiicchanic arts dependent on chemistry might best be mode by 
public establishment of an Academy, the labours of which 
should be destined to that particular purpose and the School 
of Mines, thus foreshadowed, was establi^thcd in lS 5 ri its 
principal object being to "discipline the students thoroughly in 
the principles of those scicuces upon winch the oiieration'i of the 
miner and metallurgist depend ’’ 

Our honoured founder, Sir Henry de la Bcchr, in his Address 
at the opening of the School of Mines,* said ■ — "We still too 
frequent^ hear of practical knowledge, as if in a certain sense 
opposed to a scienLific method of accounting for it, and as if 
experience, without that advantage, was more trustworthy than 
(he like experience with it.” Such remarks might, with truth, 
be made at the present day j but it should nevertheless lie re- 
membered that many metallurgical works are successfully con- 
ducted in this country by so-called practical men. I do not 
mean the kind of man so forcibly described by Mr Bramuell* 
as one "who<^e wisdom consists' in standing by, seeing, but not 
investigating the new discoveries which are taking place around 
lum , the aim and object of such a man being to ensure that 
he should never make a mistake by embarking his capital or his 
lime in that which has not been proved by men of large hearts 
and laige intelligence , ” nor do 1 mean the man who accepts no 
rule but the " rule of thumb” , but 1 do mean practical men pos- 
sessing technical knowledge of a high order, whose careful 
observation enables them to use the results of past ex[)cricncc in 
dealing with circumstances and conditions analogous to those 
they have met with before, and with which long practice has 
made them familiar It would be difficult to overrate the value 
and importance of such knowledge as theirs, and, when we 
remember the scale on which smelting and other operations are 
earned 011, it will be obvious that this kind of knowledge can 
only be ipiined in the works, and not m the laboratory or Iccture- 
looin , ror, however careful the metallurgical teaching here may 
be, it can only be jractical in a limited sicnse At the same 
time It must be borne 111 mind that a man trained to b£ienti(ic 
methods starts with the enormous advantage of being able to 
deal with circumstances and conditions that arc new to him, and 
with which therefore he caiiiint he said to be "familiar,” The 
technical skill that time and oppoi tunity can alone give him will 
then rest on a ^ohd basis. I repeat, boMever, that I am anxious 
at the outset to guard against uiidervAluing the Leaching of 
experience unaided by reasoning that we should recognise as 
scientific ; for it is only necessary to witness vuch operations as 
the roosting of a large mass of ore on the bed of a furnace, or 
the forging of many tons of iron under a steam hammer, to 
appreciate the value of the subtle skill of sight and touch on 
ivhich success depends 

I have thus ventured to trace the relalion betw'cen scientific 
and technical men, as hitherto there have been misundcr'^ Land mgs 
on both side^p or, as Dr. Williamson so well observes * — "Men 
of detail do not suRicienily appreciate the value and usefulness of 
ideas, or of .general princlple-i ■ and men of science, who learn 
to understand and control Ihings more and more by the aid of 
the laws of nature, are apt to expect that all improvements Mill 
result from the development and extension of their scientific 
methods of research, and not to do justice to the empirical 
considerations of practical expediency, which are so essential to 
the realisation of industrial success in the imperfect state of our 
scientific knowledge.” 

While it ifl no longer ncces aiy to justify the scientific teaching 
of metallurgy, os Dr. Percy did, it is as important os ever that 
the true relalion of Theory and Practice should be clearly under- 
stood. It rarely happens that a process can be transferred from 
the laboratory to luc works without important modificjUions ; 

* " Pyralechniul MeUlUirgy,” by J C. Fnuchmi of Schwoniburg 
(trandaled in 1704), p. 203 

" Chemienf buay^’* and ediinn (1782), vol 1 p. 47 

3 Rteordt of iho School of Minc^, yn| 1 pt 1 (1832). p » 

* Bniinh Auociition Hcpnrt, linzhion (1B79) p 938 

^ ''A PJoa for Pure Setnee ’ (Iniusuixl Lecture, Unirersily Callcge, 
Lonikn, 1B70} 


and we must remember that metallurgy ib a manufacturiDg art, 
and that, when the tnilh of a Lhenry his been demonstrated, a 
dividend has to be earned , this would iiidced often be difficult 
without the aid of the technical man. Pncticil men have, how- 
evei, ceased to undervalue science , and the most practical body 
of men in the world, in the best sense of ihc term, the iron 
master'! of this country, on whom its prosperity so largely 
depends, formed tbemselves ten years ago into an Iron and Steel 
Institute, many of the members of whum possess high jaaenUfic 
attainments and are distinguished for scientific research 

Let us turn, then, to the advice given us by those who arc 
accustomed to deal with metals on .1 large scale Mr. I Lowthian 
Bell slated in Ins address as president of the InstiLute m 1S73 ^ 
— " If we would avoid the failure of what may be designated 
unscientific practice, or the failure of impracticable science, we 
must seek to cominne commercial intelligence with a knowledge 
of those natural Jaws which form the only trustworthy ground- 
work of the complicated processes m which we arc engaged/' 

Dr Siemens^ ^aid in 1877, — "It is not many years since 
ptactirai knowledge was regaitlcd as tac one thing requisite in 
an iron smelter, whilst knowledge of the chemical and 

mechanical principles involved in the operations was viewed with 
considerable •iuspicion , ” and he adu<', with reference to the 
teaching of the bdiool of Mines and of a general Technical 
University — "Rut it must nut be supposed that I would advo- 
cate any attempt at comiinsing m its carnculiim a practical 
working of the piocesves which the student W'ould have to direct 
in after-life. . . I et techiuciil schools confine themselves to 

teaching those natural sciences which bear upon practice, but let 
practice itscTbe taught in the workshop and in the metallurgical 
establishment ” 

The nreMdent fur 1879, Mr K. Williams, a most eminently 
practical man, and one of ihe founders of Ibe prosperity of the 
great Cleveland iron diblnct, urged ^ "educated intellectual 
young men. who now hang luitlessly about the profei^sions . . 
to break through the absurd old prejudice against seemingly 
rough work,” in order that they may act as scientifically trained 
manager^ 

I have thus appealed to antliorities liecausc my own practical 
work has been mainly confined to a limited branch of metallurgy. 
I say limited, for although, on looking into the matter, I And, 
to my surprise, that I hl^e during the last ten years been 
responsible For the fineness of 330 tons of gold and 740 tons of 
silver, this, though of a total value of forty-seven millions iitcrling, 
IS a comparatively small bulk of metal, and the operations 
through which it passes are seldom complicated ; but I am none 
the less convinced that m metallurgical works generally, as in a 
mint, the work can only be efficiently conducted by taking ad- 
vantage to the utmost evtenl of the aid that science has to ofTer, 
a mint only difTering from other works by the extraordinary care 
and vigilance which must be exercised to insure accuracy and 
avoid loss in dealing with the precious metals. Even this differ- 
ence IS le^s marked than formerly, and as attention lo minute 
details is becoming more and mor^ essential to the profitable 
conduct of w'orks, my experience in this respect will be useful 
to you 

As regards the actual lrdinin| in the school, 1 believe that our 
utmost efforts should be devoted to giving the students a thorough 
acquaintance with scientific methods and metallurgical principles, 
fiiriushing them at the same lime with as many well -ascertained 
facts as pohsible. Here I may perhaps be permitted to quote a 
few woids from Prof Huxley's** recent address at Birmingham, 
ns they l)ear so direcKy on our subject, he said, "What 
people call applied science is nothing but the application of pure 
science to juirticular classes of pioblems It consists of deduc- 
tions from those general principles, established by reasoning and 
observation, which constitute pure science No o e can safely 
make these deductions until he has a firm grasp of the principles ; 
and he can obtaiiHhat grasp only by per'.oiial experience of the 
processes of observation and of reasouiug on which they are 
founded ” 

In one important branch of metallurgy — assaying — the teach- 
ing in the School is thoroughly practical, and the operations 
you Diay in future be called upon to conduct will not differ from 
those taught in thi4 laboratory. 1 he teach iim will, I am glad 
to say, be now specially entrusted to my friend A^r, Smith, 
the value of whose Instruction in my own case 1 gratefully 
acknowledge, 

* ytmrma/af the Iron and Steel iDstiiute 0873)1 No. i, p la 
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It can hardly be questioned that uotd the School of Mines 
wai esCBblich^ the meUllurncoI fiuccesa and reputation of this 
country rented to a remotkable extent on the exceptional skill of 
Its technical men. 1 think therefore we may fairly be asked to 
consider whelher the metalluri^lcal teaching of the School has 
been justified, and how far advance has been dne to trained 
scientific thought. 

Of all the metallurgical operations conducted in tins country, 
thoie connected with iron are, of course, the most important. 
The production of pig iron alone in the United Kingdom has 
increased from two million seven hundred thoiitand tons in 1852 
to ux million two hundred thou<^and tons kbt year, a maximum 
slightly in excess of this figure having been reached in the year 
1873. Now the Bessemer process, the first patent in connection 
with which was taken out in 1855, has reduced the cost of steel 
from 50/ to 6/ per ton, and has changed the whole aspect of the 
iron and steel manufacture ; indeed, the succesq with which this 
process alone is conducted may almost be regarded as an index 
of our national prosperity Notwithstanding the almost universal 
depreasion of trade during the last few yenra, the outturn of steel 
has been steadily increasing , and it is estimated that in 1879 this 
country produced nearly a million tons in the Bessemer con- 
verter, double the entire produce of the remainder of the world 
in the year 1870 by the same process,^ The ontturnof Bessemer 
steel in America has, however, advanced with still more rapid 
strides ; for last vear she actually produced, with far fewer 
converters, ninety-four thousand tons more than this country 
It will be evident, therefore, that every improvement effected m 
this process is of truly national importance, and 1 would briefly 
refer to the greatest that has been introduced in recent years. 

In 1855 the fact uas established that pig-iron from the l)la<;t- 
filrnace contains the greater part of the phosphorus originally | 
present in the ore. Dr Percy pointed out that phosphorus » 
not eliminated in a sensible degree in the Bessemer process, as it 
is in the old process of puddling, and he stated that if the 
Bessemer process is to be “generally applicable in this country, it 
must be supplemented by the discovery of a process of producing 
pig-iron sensibly free from sulphur and phosjihoni'^, with the fuel 
and ores which are now so extenbiirely employed in our blast- 
furnaces." I The problem, so far as it relates to the elimination 
of phosphorus, has received the attention of many of the fiist 
metaUurgists m this and other countries , ^ but the pracucal 
application of basic linings in the Bessemer converter is the out- 
come of Dr. Percy's teaching; for Mr. S. G. Thomas was a 
student of the School of Mines, and his partner, Mr Gdchri^^t, 
is an Associate. Mr. Snelua is also an Associate, and Mr, Kiley 
long worked In the metallurgical laboratory. The process not 
only gives hope that it will be possible to utilise the large quan- 
tities of ore in the well-known Cleveland district, but is al'.o 
widely practised with success on the Continent.'* It is probable 
therefore that the large deposits of nre m the basin of Ihe Saar, 
and those of Lorraine mid Luxembourg, which m extent are 
equal to the Cleveland district, ivhile containing a much greater 
amouut of phosphorus will now be available. During a recent 
visit to the Hnerde Works in Westphalia, where I witnessed the 
operation, Herr Massenez, the director, told me that 10,000 tons 
of ''llioinas-Gilchrlst” metal have alicady been proc’uced there 
since the adoption ot the process a few months ago. . 

I had intended to indicate the lucLallurgical work done by the 
more prominent men who have been associated with the scfionl, 
but I found that It would not be possible, m the bnef time at my 
disposal, to do justice to such ns Bauerman, Dick, Gibb, Hack- 
ney, Matthey, Fearcc, Kiley, Willi>;, and others, whose labours 
have placed them so high in the ranks of English metallurgist, 
You will, however, as the Course proceeds, have opportunity of 
becosnng famlliir with their names. 

In refciring to the post teaching of the school I must remind 
you of the Importance of rigorous and minute inorganic analysis ; 
ind It ii the more necessary that I should do so from the fact 
that the peculiar charm of organic research appears, as has 
been pointed out by Prof. Abel,” to lead the younger cheiuhts 
to '* under-eatlmate the value and im]X)rtance, in reference to the 
advancement of science, of the labours of the plodding invcsti- 
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gator of anal)si!»,'’ I am satisfied, hoi^evcr, that, if we bear the 
traditions of the chemical and metallurgical laboratarlcs of the 
School of Mines m view, we are not likely to under rate the im- 
portance of analytical work ; and much conclusive evidence ns to 
the value of the teaching of the pant tbiity years is afforded by 
the labours of the accompli'ihed analysts who have from time to 
time worked under Dr. Percy's du-ection. 

The direct influence of the School on the success with wh’ch 
metallurgy hoii been practised in this country has been most 
marked, and would alone afford an answer to the question 
wberher the posse<;sion of high scientific attainments is nnerally 
advantageous to the successful conduct of metallurgicu works. 
It must not ^ forgotten that our subject is constantly receiving 
valuable aid from branches of science other than chemistry , and 
this can hardly be better shown than by the growing importance 
of physical lesearch in connection with metallurgical problems. 

I would incidentally remind you that it is the more important 
for Oil to consider this, because special attention was directed to 
the question in the evidence given before the Koyal Commission 
on Scientific Instruction,’ whose recommendations will, it is to 
be hoped, extend the influence of the School of Mines. ' 

In connection with this branch of our subject a most promi- 
nent position must be given to the production of high tempera- 
tures, as It wilt be obvious that we have principally to consider 
the reactions of the elcmenls when under the influence of heat. 
In the first half of the present century temixraturea higher than 
the melting point of rinc were not known with any degree of 
certainty; but in 1856* M Henn Ste Claire-Devdle pointed 
out that chemistry at high temperatures, that is to say, up to the 
blue-w hite heat at which platinum volatilises and silica fuse^, 
remained Lo be studied. Since then, in conjunction with M. 
Troost, he has given us certnin fixed points, such for instance 
as the boiling points of cadmium and /inc , and Deville's le- 
(lecfrches on dissociation have entirely modificil the views gene- 
rally entertained in regard to the theory of combnstioD. Indeed 
we owe so much to this illustrious teacher, that the best homage 
we can offer him will be to wurk in the directions he has indi- 
cated M Sla.s hxs proved that it is perfectly easy to distil even 
large quantities of silver from one lime crucible to another,'* a 
fact which has been taken advantage of by Mr. Lockyer and 
myaclF in ^ome expenmenta on the absorption-spec tm of the 
vapours of certain metals at high temperatures.^ 

Asregaids Bcieniific advance of a more essentially practical 
character, the gradual discovery of the fact that in certain caries 
fuel can be bc<>t employed if it be previoudy converted into gas, 
and the recognition of the advantages to be derived from n 
preliminary beating of the gasen and the air, has led to the wide 
adoption of the regenerative system, by which the waste heat of 
ihe furnace is utilised for healing the incoming air or combustible 
mixture of air and gas neccs'-ary lo effect the required operation. 
Dr Siemens has thus shown iis how to economise fuel to a vast 
extent, it being now possible to produce a ton of steel by the use 
of 12 cwt. of small coal instead of three tons of coke required lo 
iiiclt it in the old form of furnace. By the command of high 
temperature'*, moreover, he haa developed new processes in the 
metallurgy of iron, wbitb aic resulting m the replacement of the 
old "ciiider-mixcd " wrought nun by "cinder-free'' ingot iron 
and steel, ^ The degree of heat attainable by the regenerative 
furnace i", however, limited to the temperature of dissociation 
of carbonic acid and aqueous vapour, so that the temperature 
never can exceed about 2600" C, ; but during the present year ” Dr. 
Siemens has employed the far greater heat of tne electnc arc for 
the fusion of iiteel and platinum.^ Bearing in mind the interest 
excited by recent experiments on the effect of intense heat on 
ladies now considered to be elementary, we may expect physi- 
cists to look to us for aid in developing themethooa 01 employing 
hij^h temperatures, 

The essential difference m the properties of certain alloys 
produced by a small difference of composition brings me to one 
viiy distinctive feature uF metallurgy, the enormous influence 
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exerted on a larce mass of metal Uy a trace of another metal or 
metalloid — that 11, by a quantity 90 Bmall that it appears to be 
out of all proportion to the uiasB in which it is distributed. 

I think it may safely be as'^erted that in no other branch of 
applied Rcience has the operator to deal with quantities that are 
at once ko vaht and <10 minute ; and the course will not have 
proceeded far before you will recognise this fact. ^ 

It may be that the trace tn be extracted is alone of value— os, 
for instancep the few grains of gold that can be profitably 
extracted from each ton of a material, winch, though containing 
only one part of gold in five millions by volume, is thereby 
entitled to be regarded as an auriferous deiJO^it that can be profit 
ably workctl ; or it may he the minute percentage of a mctalluid 
which must be extracted m order that the. nhy£>ical properties of 
a large ma^s of metal may not be entirely altered. 

[Numerous instances of the influence of small traces of metalb 
and metalloid*, including the following, w'crc then given — ] 

In 1866 Graham showed,^ by experiments with W'hi Ji I bad 
the pnvdege of being connected, that the presence nf occluded 
gascb in metals often exerts a marked innueiice on their molcculai 
structure. In the case of iron he urged that metallurgists should 
study the effects of occluded gn!iC'<, more especially carbonic 
oxide, the weight of which, according to bis expenincnts, could 
not exceed the ^ per cent, of the weight of non m which it was 
present 'fbe significance of such facts is now under considera- 
tion by a Committee of the Institution of Mechanical Lngmeers,* 
and the question of the presence of gas in steel, eithei occluded 
or retained in the form of bubbles, is further being 111 vcii Ligated 
by CUemonr,* Muller,* and others. 

M, Nyst, of the Drussels Mint, has lately found that the 
iveaence of per cent of silicon m standard grdd will ■•o affect 
Its molecular gioupiiig as to render it possible for a Ihm strip 
to bend by its owu weight, as zinc would, in the flame of a 
candle. 

The growing importance of physical research in connection 
with metallurgy is shown by the fact that pby'^ical methods are 
now constantly appealed to by those interested m metallurgy, 
more especially in the cose of iron and steel. We are told, for 
Instance, that the hardness of steel may be correctly inferred 
fiom a niitnerical determination of Us coercive force , ® it is 
Bought to establish the actual nature of the change 111 the mode 
of existence of the carbon in steel that accompanies hardening hy 
determining itB thermn-elccliic properlies , " and the hope is held 
uiit^ to US that the time will soon come when builer-makers mil 
electrically test their plate*, possibly by the aid of the inductiou- 
balance, just as they now test them fur diiclilily and tenacity I 
can only add the exprcsbion of a belief that this piiwerful weapon 
of molecular research which Prof Hughes has given us will yield 
good results in the hands of some of you 

The results of mechanical tc^itn are aKu of the highest impor- 
tance. Not long since the appearance of the fiacture of a 
sample of metal was considered to afford trustworthy and siilh- 
cient evidence as to its nature and properties , but such rough 
methods have given place, m the hands of Kirkaldy and oihers, 
to the rigorous physical and mechanical investigation to which 
metals must now be Eubuiittcd as a matter of ordinary routine. 
The results, tabulated or plotted into curves, w'hich mark the 
inducnce of each constituent or luapurity, fiirm permanent 
rccoids of the greatest value ^ 

It has only been pobsible for me to indicate the more impoi- 
tant conditions affecting the successfuL piacLice of metallurgy 
1 have traced the relation between technical and scieiUific 
worker'. , but there la yet another condition of aomewhal recent 
growth. 'Ihe enormous scale on which operations arc now con- 
ducted renders it more necessary tlian formerly for those engaged 
in metallurgical enterprise to seek the aid of capitnlibtB. Ihe 
result IS that a large share in the control of many important 
works falls to the non- scientific members of the Board of Direc 
torfl, men of high commercial ability, but whoae knowledge of the 
importance of scientific work is necessarily limited. It ib true L^t 
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they may recognihc the necessity for saenLific aid in the works 
witD which they are connected, but they ore too often uncoiucioas 
of the labour and difficulty that are luvolvcd in the attainment 
of accurate scientific knowledge. 1 am convinced, however, 
that facts are gradually compelling them to recognise that the 
value of a metal may entirely depend on whether iL d jes or docb 
nut contain a trace of impunly, and that the exact incthud of 
tieatment to be adopted depend ii much on the charaLler of the 
mafcnals employed , they will therefoie examine more carefully 
than they have hitherto done the <iualificatinns of men to whom 
imjiortant duties are ciilrusLcd, and will in'.ist that the bcrvice^ 
of only adequately trained mctrillurgists shall he secured. 

1 shall have to direct your attcntiuii to the minute care with 
which details afTecling commcieial interests arc now invcii li- 
gated , ^ and your success will further depend cm the facility 
w ilh winch you are able to use the “ tools of ihought ” furnished 
by chemistry, physics, and nicch.iiiiLs Whether you will ever 
possess the tact and judgment necessary to direct such uorks as 
Dowlais uith an army of .10,000 jieople, obviously depends oil 
personal qualifications which 1 can hut little influence. 

1 venture to hope that you vill, by oiiginal resLarcli, add to 
the geiiLral advance of science, for, ns the late Prof Clifford has 
reminded us, what have often proved to be the most useful parts 
of science have been inveslig'iied for klic sake of truth, aud not 
foi ihcir usefulness 

Dr Percy found mcLalluigy practised in this country mainly 
as an empirical art He may well feel, to borrow the woids of 
an old writer, that m hib hands "the business of metalluigy and 
ess lying has not only been illustrated but ahu improv'd, 
amended, and enrich'd", for lus works contain .a record of its 
progiess. Ins tcnclimg and rc-.earchcs have secured it a scientific 
ba'-is, and he has trained a body of scientific woikeis, in whose 
bands till, immediate future of lueLallurgy to a great extent rests 
Ucaring in mind how much the progress of our science means to 
England, T cannot but be conscious that, in attempting to 
conliuuc this work, I undcitake a grave responsibility. 


OJV AN EXPER/AfENTAL IL/JJSTRA’riON OF 
MINIMUM ENERGY^ 

'^lllS illustratiou consisls of a liquid gyrostat of exactly the 
same construction as that deiicnbed and represented by the 
annexed drawing, repeated from Naiuril, I'cbniary I, 1S77, 
p 297, 298, \Mth the difference that the figure of tiie shell is 
prolate instead of oblate The experiment was in fact conducted 
with the actual apparatus which was exhihiLetl to the British 
Association at Glofigow in 187G, altered by the substiluUon of a 



^ ii\fCH£S — 


shell IiaviBg itB equa tonal diameter about diameter, 

for the shell with axial diameter of equatorial diameter which 
was used when the apparatus was shown os a&ucces^ul gyrostat. 


■ la ilhuUmtioD of thii ici an cxhau:ilive maihamaticnl paper on the values 
of iron em, by Prof A Hnbets City/ere Retme UniverselU des Afmes 

'>'BySir\^l£in Thomson, F K S BnliiU Association, Swansea, Section A. 
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The oblate and prolate shells were each of them made from the 
two hemispheres of sheet copper which plumbcri solder together 
to make their globular floaters. By a little hammering it is easy 
to alter the hemupherei to the proper shapes to make either the 
prolate or the oblate figure. 

Theory had pointed out that the rotation of a liquid m a rigid 
^cll of oval figure, being a configuration of maximum energy Tor 
given vortlcity, would be unstable if the containing vessel is left 
to Itself Bupuorted on Imperfectly elastic supportx, alihough il 
would be staole if the vessel were held absolutely fixed, or borne 
by perfectly elastic supports, or left to itself in space unacted on 



by external force ; and it was to iUu'7 Irate this theory that the 
oval shell was made and filled with water and placed in the I 
apparatus. The result of the firsit Inal was literally startling, 
although it ought not to have been «.o, as it was merely a reali- 
Eatlon of what had been anlici|jated by theory. Ihe frame 
work wu held os firmly as pos^iiblc by one person with his two 
hands, keeping it as steady as he could The spinning by 
means of a fine cord ' round a small V pulley of }-inch diameter 
on the axis of the oval shell, and passing round a large fly-wheel 
of 3 feet diameter turned at the rate of about one round per 
second, was continued for several minutes This m the case of 
the oblate shell, as was known from previous expcrimeat< 4 , would 
have given amply suflicient rotation to the contained water to 
cause the apparatus tu act with great firmness like a ^^olid 
gyrostat. In the first experiment with the oval shell the shell 
was seen to be rotating with gicat vcLucitj during the last minute 
of the spuming , but the moment it u as rclca&cd from the cord, 
and when, holding the framewoik in my hands, I commenced 
carrying it towards the horizontal glass table to test its gyrostatic 
quality, the framework which I hdd in my hands gave a violent 
uncontrollable lurch, and in a few seconds the shell stopped 
turning. 1 saw that one of the pivots hod become bent over, by 
yielding of the copper shell m the neighbourhood of the stifr 
pivot carrying disk, soldered to it, showing that the liquid had 
exerted a very strong couple against its containing shell, in a 
lane through the axis, the efToit to resist which by my hands 
ad bent the pivot. The shell w'as refitted with more strongly 
attached pivots, and the experiment has been repeated severU 
limes. In every ca'se a decided uncaiiincss of the framework is 
perceived by the person holding it in his hands during the 
■pinning; and os soon as the curd is cut and the person holding 
It carnes it towards the experimental table, the Tramewurk 
begins, as it were, to wnggle round in his hands, and by the time 
the framework u placed on the table the rotarion is nearly all 
gone. Its utter failure as a gyrostat is precisely what wax ex- 
pected from the theory, and presents a truly wunderfiil contrast 
from what i*i observed with the apparatus and operations in evciy 
respect iimilar, except having on oblate instead of a prolate shell 
to oontoin tbe liquid. 

* fnilead of using a long cord lint wound on b bobbin, and Anally wound 
up on ihc arcuDifersnoB or tha Uiga whoal os described id Nai'Ukx, February 
I, 1B7T, p agy, I have linn founa It much more cunvenicni 10 uh an endlcNi 
cord liiUe moie than klf round the cucumfeience of ihe Urge wheel, and 
kii than half round tha cueumTcmicc of ihe V pulley of the oyrusiai . and 
to keep It light enough to eierc whatever tangential lore* on ihe V pulley is 
dumd by me perun holding Che framework in his hand After conunuing 
Iha epIjuliDg by turning the fly-wheel for u long a tiae os Is judged proper, 
chfl cord Is cut with a pair of idsion and the gyrostat released 


OAT A DISTURBING INFINITY IN LORD 
RAYLE/G/TS SOLUTION FOR WAVES IN 
A PLANE VORTEX STRATUM 

I N the paper in last week’s NATURE under this beading by Sir 
William Thomson, the lower part of the illostralion wire 
inadvertently turned round at the last moment by the printer , 
the Int should stand as follows — 



SARGASSUM^ 

T HIS paper opens with a discussion of the value of the 
species Snr^jsuni bacaferum^ the particular species of 
this genu^ which IS well known as the Gulf-weed. The authoi 
considers that ihe floating plants to which ihis name! has been 
given are simply fragments of many varieties or species of 
hargassum, more particularly of S. vulgare. In support of thi-» 
view he points out that, from the accounts of 'nearly all authors 
who have examined specimens, it appears that the lower part of 
the stem bad been broken across, and that il is therefore fair to 
conclude that ihey belong to plants which are rooted under 
ordinary circumsianccs This conclusion had been already 
amved at by Ruii.phius, C Agardh, Rennell, Humboldt, and 
more recently by G von Martens , but of the^e writers Rennell 
and Humboldt are of opinion that the floating fragments continue 
to grow, and m this they agree with Thuiibcrg, Meyen, and 
xiarvey Dr. Xuntze contends that there is not suflicicnC evidence 
lorlhcoming to establish the correclncis of this view. He urges 
that, even admitting that some growth takes place, it is only 
temporary, and chat it therefore affords no ground for regarding 
these as pelagic plants. The only other cases of growth of Fnci 
when floaling are offered by AfacrorysUs pynfira (Sir Joseph 
Hooker, " I'lora Antarctica,'* vol. 1 ). and hy Piuui vcsnulosuv 
(Mr, Moseley. ' Notes by a Naturali&t on the Challmger^^) and 
douhlless Dr Kuntze's objections apply to these also The 
que>liou naturally arises as to whether these floating plants are 
actively living, or arc dying, or dead. 

In the case of Sargassum Dr. Kui.tze considers that their bright 
yellow colour is due to changes taking place, either preliminary 
lo or in consequence of death, in the brown colouring-mat I cr 
of the attached forms to which he believes the floating fragments 
belong Mr Moseley, however, is of opimon that this is the 
natural colour of these plants whilst living It does not appear 
that any such difference in colour hoji been noticed in attached 
and floating specimens of Macrocysiis or of Fucus, and this is a 
fact which is not in harmony with Dr. Kuntre'a views respecting 
Sargassum. Again, the general obaervation that these floating 
Fuel have no repruducUve organs offers a further difficulty which 
they do not explain Dr Kuntze endeavours to meet the diffi- 
culty by staling that he has found receptacles occasionally in 
frec-swimming individuals, and he gives figures of two plants 
braring them , l.ut neither from the figures nor from his account 
of them IS it [wstible to conclude with certainly that Ihe bodies 
m question are really of a repruductive nature ; and he explains 
tbe usual absence of Uie.se organs in the floating individuals bv 
‘•nggewing thar the receptacles, being the most fragile parts of 
the plant, are the most readily destroyed, and’' nirther that, 
owing to the small number of air-cbambe^ with which they 
are provid' d, they would sink on becoming detoxed. In 
this cose, as in ihat of the colour, these explanations respecting 
Sargassum will only become valid when Ihey are found to hold 
good of Macrocy-ti-. and of Fucui also. It 11 apparent that the 

■ "Revuiun vpn SoTEas^um und dai lonnnnnla Sargauo-Meer '* Von 
^ Otto Kuntu {Angler^ j hoUiHitchM Ud 1 Heft m, jSBo) 

Loipiig, Enffclniann ) 
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evidence offered m support of Dr. Kuntze’a views is at present 
incomplete, and that further re«iearchcj into the lifc-hi‘ lory of 
these plants must he made before these views cau be generally 
accepted. 

After an elaborate systematic revision of the genus, Dr. 
Kuntze goes on to discuss the Sa^gn1^o Sea lie draws atteii' 
lion to the wide divergences which exist betvteen the accounts 
given of It by different travellers Thus Humboldt and Maury 
speak of it as a mass of gulf-weed having an area of thousands 
of square miles, whereas others — Sir Wyville Thomaon, for 
instance — debcribe it as con^is^ing of small scattered patches;. 
Dr Kuntze concludes that there is no leason for assigning a 
rleffnite and constant area to it It appears that the patches of 
weed occur more frequently in the region of calms, bur at limes 
ii IS either absent or present only in small quantities even there. 
A wind blowing for a considerable time m one direction might, 
under certain circumstances, cause the aggrrga'iun of patches 
into a maia of some extent, such as is lo be found, for instance, 
in the neighbourhood of the Bermudas m spnng after the 
equinoctial gales, but cveu this would be but small when 
c imparcd with Humboldt s estimate 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

OxFOjiD. — The followjJlggenllcjncn have been nominated by 
Ihe Vice-Chancellor as examiners for the Degree of Bachelor of 
Medicine In the first examination for M H. — S H. Wcsl, 
M A , M.D Chnst Church, J. A Dale, M A. Balliol, A G 
Vernon Harcourt, M A Christ Church In the second examina- 
tion for M.D • — T. K. Chambers, M D , Christ Church, James 
Andrews, M.D , Wadham, T. P Tcale, M.A , M E , Brase- 
nose. In the examination in Preventive Medicine . — W Ogle, 
M D. Corpus , G W Child, M D. Exeter , W. F* Donkin, 
M A. Magdalen ; Douglas Galton, Capt. R.E , lion, D,C L 
A Fellowship will shortly be offered by University College 
for proficiency m biology The details are not yet announced. 


SCIENTIFIC SERIALS 
Annakn der Physxk und Lhttuif^ No 10 — On the iiiffuence 
of curvature of the wall on the constants of capillarity m welting 
liquids, by P, Volkmann — Constructions for anomalous disper- 
•mn, by E. Kctteler. — On Newton's dust rings (continued), by 
K Exoer — On calculation of the correcUon for temperature in 
calorimetric measurements, by L PFundler, — Chemical energy 
and electromotive force of various galvanic combi naliODS, by J 
Thomsen. — On the photo- and thermo clcctncpropeities of fluor 
"'par, by W, Hankcl — On electrical elementary laws, by E. 
Kiecke, — Remarks on some lecent electro-capillary experiments, 
by E. Lippmann. — Experimental rcscarchc'j on weakly magnetic 
substances (third part), by P. Silow. ^Researches on the height 
of the atmosphere and the constitution of gaseous heavenly bodies 
(continued), by A. Ritter, — Reply to Herr Ilerwig *'On the 
Heat-Conductivity of Mercury,’^ by II E. Weber —Reply to 
Herr Winckelmaun's remarks m a recent number, by (lie same 

Af chives des Sae/tces Physimtes ei Nuttirelhs^ October 15. — 
Contributions to a study of the colouimg-matters of plants, by 

J f. B. Schnetzler, —Practical study of marine zoology , the 700- 
ogicol station of Naples, by E Vung — bixty-lhi^ session of 
the Helvetic Society of Natural Science'i, held at Bngue on 
September 13-IS1 l88o; Proceedings in the deparlmenLs of 
Fhyqics and Clicmistiy, Geology, Botany, Zoology and Medicine. 


SOCIETIES AND ACADEMIES 

London 

Llnnein Society, November 4.^Prof. Allman, F.RS,, 
president, m the chair — The session opened by Mi* H. C. 
Sorby showing drawings of some Bntish sea-anemones, with 
habitat on the upper fronds of long seaweeds In deep water , and 
he recorded having seen a solitary cream-coloured cetacean on 
the English coast — Mr, Arthur Bennett drew attention to a new 
British Chara [C. steliigera)^ remarkable for the presence of stel- 
late bulbils on the items. — Mr, E M, Holmes exhibiled two 
marine olra new to Bntain, viz., Dasya giAbesU, from Derwick- 
on-Tweea, and Eciocarpus terminalis from Weymouth j and also 
species of Calhikammon, with anthendia and trichophore on the 
same branchlet,— Prof. T. S. Cobbold exhibited a remarkable 
trematode from the horse. It u as di^covoed by Dr. Souinl at 


Zagazig during the Egyptian plague, with which outbreak, how- 
ever, the parasite had no ncccssaiy conneciirm The worm 
[CastroducHs sonsinoms) appeared to be an aberrant aniphistome 
furnished with a singular ventral disk, whose concavity was lined 
With about 200 small suckers having a tesselated aspect In this 
respect Its nearest approach was a worm infesting a genus nt 
i> pinny finned fii>hes \Ca/aphrac(its) belonging to the ’'Inglidoe. 
According to Prof. Lcuckort’s recent anatomical mvestigalion, 
however, doubts are thrown on its amphistomoid afliniLies — Mr 
G F Angoh showed the leaf of Hernias gigantur^ an umbelli- 
ferous plant of the Cane u<«cd as tinder by the Hottentots — Mr 
E A Webb exhibited a moniitrous bramble {Rubus fruticosus) 
with ffowcix represented hy elongated axes covered with minute 
pubescent bract, and apices fasciatcd. — A coinmunicaliun by 
Dr G. Watt was read, viz , contribution to the flora of North- 
West India. The‘geographical features of the district are noted. 
He divides it into three aicas the first range, Knvee-Basin, 
With magnificent forests of Cedrtss dtodata on its northern slope'-, 
has on the southerl> ones vegetation with an Indian facies, being 
barely outside the humid mnuence of the tropical rains of th^" 
]>lains , the second range, comprising Paiigi, I ower Lahore, and 
British Lahore, has a flora altogether changed, dry short 
summers and snow-clad mountains giving a climate and pi ant - 
life of quite a different cast , the third range evinces still further 
change of flora, this assuming a Thibetan type Some 300 species 
of plants are noted, four being nrw, — A paper on the Papilionida; 
of South Au-'tralia, hyJ*G Otto 1 epi)cr, was read The buLlcrffics 
of this part of Austral 2 are comparatively few m numbers, and 
sombre colours prevail thus seemingly in harmony with the sur- 
roundings of their habitat. The paucity of numbers the author 
attributes to the dryness of the climate. Notes on the habits 
accompany the descriptions of the species — Notes on a collection 
of flowering plants from Madagascar were rend by Mr, J G 
Baker. The flowering plants are less known than the fern a 
from this interesting island; two new genera are denoted, viz, 
(1) Kttchingia^ belonging to the Crassuiaccae, a succulent herb 
with fleshy sessile leaves and lar^e bnght red flowers in lax 
terminal cymes , (2) Rodotodon^ a liliaceous plant with red flowers 
and peculiar spurred bracts it comes between Muscaria and 
Urginea Thiity new species are described. — Messrs. Edw. 
Brown, H V Dresser, and T. I rijipe w'cre elected Fellows 
of the Society. 

Mathematical Society, November 1 1 — Mr. C. W Memfield , 
F.R.S., president, in the chair. — The i rcasurcr's and Secret anes’ 
reports were read and adopted, —After the ballot had been taken, 
the gentlemen whose names are given on p 614 of the last volume 
were declared duly elected as the Council for the present session 
— Mr S Roberts, F.R S , the new president, having taken the 
chair, Mr. Memfield read his valedictory address, " Cnn'-idcra- 
Lions respecting the Translation of Senes of Observations into 
Continuous Formulae "—On the motion of Prof Cayley, F R S,, 
the address was ordered to be printed in the Pf oceedings.^Mr 
If M. Jeffery, F R S , then read a paper on hicncular qu,artic5, 
with a tnple and double focus, and tmee single foci, all of them 
cullincar — Mr Tucker (lion, sec ) comaiuiucated parts of a 
paper by the Rev. C, Taylor, fuithcr remarks on the geometiical 
method of reversion. 

Geological Society, November 3. — Robert Etheridge, 
F R,S I president, in the chair — Bernard Barham Woodward 
was elected a Fellow of the Society. — The President announced 
that the original portrait of Dr William Smith, painted by M. 
Fourau m the year 183S, hod been presented to the Society by 
Mr William Smith of Cheltenham. — Tlie following communi- 
cations w'ere read : — On the serpentine and as^iociated rocks of 
Anglesey, with a note on the so-called Serpentine of Porth- 
dinUeyn (Caernarvonshire), by Prof. T. G, Bonney, F R S , 
Sec G.S. Several patchM of serpentine ore indicated on the 
Geological Survey map on the western side of Anglesey, near 
Tre Valley Station, and a considerable one on Holyhead Island, 
near Rhoscolyn. These really include three veer distinct vanc- 
ties of rocks : (l) compact green schistose rocks, (2) gabbro, 
(3) true serpentine, The author described the m<^e of occur- 
-rence of each of these, and their relations, the serpentine being 
almost certain^ intrusive in the schist, and the gabbro in the 
serpentine. Tne microscopic itruclnre of the vanous rocks w'U*; 
described in detail, especially of the last. It presents the usual 
characteristics, and is an altered olivine rock which has contained 
brcmxite. One or two varietJes are rather peculiar ; an ophicalcite 
and a compact chloritic schist containing chromite ore also noticed 
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At Porthdinlleyn tbei« li no aerpentine, but a remorlcubly inter- 
estin; senes of ■ffgloinerates and (probably) lava floors of ■ 
basic nature, which may now be denoniinaled dLabaaes,— Note 
on the od^rence of remains of recent plants in brown iron 
ore, by J. Arthur Phillips, F.G.S. The fosailiiing ironatone de- 
scribed oy the author occurs at Rio Tinto, in the province of 
Huelva, Spain, in close proximity to the celebrated copper minea 
of that name, where it forms a thick horizonUl capping of a lull 
known aj the Mdsa de los Finos. In ihis iron ore Dr Cormihers 
ha*! identified the following vegetable remains : — Leaves and 
aenrns of Qtanus i/zjr, Linn , leaves and seed of a two -leaved 
^pcLiea of Pmus, most proliably Pinus pinta^ I.inn. , the cone of 
EqmMtum arvense, Linn, , and a small branch of a species of 
Erica, There i? also a well marked leaf of a dicotyledonous 
plant not yet identified. The plants arc evidently all of the same 
species as are jiiU found growing in Spain. The author attnbnlci 
this deposit of ironstone to the decomposition, partly by organic 
agency, of ferri^inous salts, derived from the oxidation of iron 
pyrites, vihich flowed into a marsh or shallow lagoon, bubse- 
qucnlly to this the valleys of the Rio Agrio and Kio 'linto v^ere 
eroded, leaving the Mt^a dc los Pino*; with its thick capping of 
iron ore, — Note? on the locality of sotiil fo^>iik found m the 
Carboniferous melts at T'ang Shan, sitnated, in a north north- 
east direction, about 120 miles from Tientsin, in the province of 
C Iiih Li, China, by James W. Carrall, V G S , with a note by 
Wm, Carrulhera, F.R S. Ihe author described the locality 
from which he obtained iome ulant-remains of apparently Car- 
biiniferous nge, and stated tnat mining operations hod been 
Lsrned on by a Chinese companyin the district since the year 
1S78 .Several seams of coal occur, varying m thickness from 
1 1 Indies to 6 feet Mr. Carrulhera stated in a note that the 
spccimenB submitted to him belong to a •species of Annulana^ 
probably A, lengifolui^ Urough, abundant in the Bntiiih coal- 
measures, and found both on the Continent and in North 
America. 

r Viiis 

Academy of Sclencea, November 8 — M, I£dm Becquerel 
in the chair — The following paperi uere read — On the heat 
nf formation of dimelliyl, and on its relation with the inethylic 
and ethylic senes, by M. lierthelot — Kcscaiches on the Upper 
Cretaceous of the northern slope of the Pyiciices, by M llcbcrt. 
— Observations on phylloxera, by M Ilenneguy. From over 
three years' observations he is quite cunvinccd that vines not 
attacked may be saved, and thos'e winch have not <mlTered too 
much be restored Vine growers have three efiicacious modes 
of treatment • sidphocarljonates, sulphide of carbon, and sub- 
mersion But the treatment must be repealed each year (at 
least for a lime), and must extend over the whole vineyard. To 
destroy the winter egg in the bark, decortication and treatment 
with sulphide of cai Lions has proved good , also application of 
flame to the stock with a "pyrophore " (the latter is more effec- 
tual than application of boiling water, also easier and more 
econoiiiiL'aJ). The spontaneous recovery of seemingly dead vines 
IS only temporary , new roots form aher abundant lain, and 
supply sap for frc-sh shoots. If the insects (which peraiht) be 
destroyed before they reach these roots, the vine may quite 
recover —Observations on the influence of last season on the 
development of phylloxera , on invccticidc^ by M. Boiteau 
August and September were so lainy as to be very unfavourable 
to Ihe insect. Most of the vines that still exist will be saved. 
Sulphide of carbon is largely used by all kinds of proprietors. 
Among other directions os to its use, he says, the quantity per 
square metre should be 1 5 to 20 gr. — Preparation of a new ali- 
mentary substance, nutricint^ by M. Monde Raw meat, freed 
from bones and tendons, ia passed into suitable machines with 
nilrogenised alimentaiy substances (bread, t g \ which absorb its 
water, and form j;)erDap5 organic combinations with it, llie 
whole is dried in air or a mild stove, then pulverised and sifted 
The powder got is grey or yellowish, and has an agreeable taste. 
With albnmciii fat<i, or gummed water, solid cike-i or cubes nay 
be made of it, to be afterwards divided for soups, sauces, &c. 
The substance la very nutntlve, and keeps indefinitely if not 
exposed to mputure or too great heat. — The Secretaiy stated 
lhat 4 great many applicalions had been Fmade for seeds of 
the vines of Soudan, M, Ltfcard has published a brochun 
on this vlnef and is collecting all the sms he can to send 
home, — On algebraic equations; examination of the propo- 
oitioDi of Abel, by hi WeiL — Researches on Ihe translor- 
ttiUon of oxygen into ozone by the electnc tffluvt in preseuct 
of a foreign goi, by MM, Hautcfetdlle and Chappuis. Even a 


very little chlorine hlndeia the tiansformabon, and when intro- 
duced destroys ozone previously formed. Nitrogen oocasions a 
larger bansformation than if the oxygen were unmlxed, and had 
ihe same pressnre as in the mixture. The Formation of ozone in 
pre-ience of hydrogen is greater than in that of nitrogen. With 
lluonde of siliciuni a large proportion of ozone is formed (the 
ffflttvc becoming a luminous loin of fire). The authors theorise 
on these results, — Action of chlonne and hydrochloric acid on 
chloride of lead, by M. Ditte. — On the combinations of ammonia 
gas with chloride and iodide of pallodinm, by M, Isainbert, The 
tensions of dissociation are weaker at the some temperature the 
greater the heat of combination. — On the formation of chloroform 
by alcohol and chloride of liiile ; equation of the reaction and 
cause of the liberation of ovygeii manifested, by M. U^ehamp. 
En r/siffftJf the chloroform h produced without liberation of 
gns ; the swelling is due exclusively to the chloroform, which ix 
m a medium the temoerature of which is higher than its boiling 
point, and to the tension of its vapour ; the gaseous liberation 
only commences when it has completely diblilled, and the tempe 
rature rises so as to reacli that which is necesaarv to make the 
mixture of chloride of hme and water boil, — On the orgoniaation 
and the development of (he Gordians, by M. Villot,— M. do 
Treux described a bolide observed at Amiens on November 2, 
at 4 58 p m. Its diameter seemed about a sixth of that of the 
moon. Visible lo to 15 sec the bolide was successively blue, 
yellovi , and red , bright sparks being given out at each change 
of colour, — A geological map of Spain, by M, de Botella, was 
presented. 

Vienna 

Imperial Academy of Sciences, November 4. — On the 
theory of <10 called electric expansion or electrostricCion, by L. 
iJulizmonn. — Measurements of co-vibration for the case of strong 
deadening, by C Laske. — On ceils and intermediate substances, 
by btrickcr.^Thc psychic activity of the coaling of the 
brain, consideicd fiom a physiological standpoint, by'L 
Sclineedei. — Descnpiion and sketch of a steerable balloon, by 
W, Bosse. — On incsitylendisulplio-acid, by J Faith and T 
Ilerzig.— On the absorption of solar radiation by the carbonic 
acid ol our atmosphere, by L. Lecher. — On ■'ome properties of 
the capillary clectromcler, by J. llepperger, 

November II — On the Tsubra deer [Cervus Ludorjit^ I(ohlan)j 
by L T Fitzinger. — On the f[ucs>lion as to the nature of galvanic 
polarisation, by F. Lxner. — On the latent heat of vapours, by C. 
Fuschl. — Theory of acccleration-carvcs, by F. Wittcnhauer — 
On derivatives of cinchouiii aetd and of chinolin, by Zf. Weidel 
and A. Cobenzel — On croton-aldehyde and iti derivatives, by 
A, Liebcn and T. Ytisel. — On 1 eduction of croton chloral, by 
tlie same. 
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SULPHURIC ACID AND ALKALI 
On the Manufacture if Sulphuric Actd and Alkali. By 
Geoige Lunife, Professor of Technology in the Zurich 
Polytechnic School, formerly Manager of the Tyne 
Alkali Works; South Shields, Vol. u. (London . Van 
-Voorst, 1880) 

T his volume foims a Acting sequel to the Arst volume 
of Prof. Lunge's valuable work (noticed in Nature^ 
vol. XX. p 263) on the alkali manufacture. The praise 
we bestowed upon the earlier volume may without stint 
be applied Co this. Clearness and conciseness m style 
remarkable In a foreigner, accuracy and fulness in the 
description of both old and new processes, and admirable 
woodcuts of apparatus and manufacturing plant, constitute 
the chief merits of this by far the best treatise extant on 
the most important branch of chemical industry. The 
value of works on technical science, as well, we may also 
add, of the teaching of such subjects, depends not only on 
a sound knowledge of the scientiAc principles upon which 
the manufactures are based, but likewise upon a thorough 
acquaintance with technical minutia: and the special 
details of construction and operation, the due observation 
of which 13 necessary for the manufacturer's success 
Either one of these conditions may be fulfilled by a host 
of authors, but to And both fully developed, as is the case 
with Prof Lunge, is rare Manufacturers themselves, 
many of whom may be fully competent to the task, arc, 
for obvious reasons, not given to make known the details 
of their successful manufacture. Nor is the professional 
chemical engineer likely to do more than describe the 
most common and well-known processes Dr Lunge 
enjoys the great advantage of having had manufac- 
turing experience, if not along the whole line, at least 
over a very large portion of his subject; and to this 
he now adds that of a position in which every motive 
urges him to impart his knowledge unreservedly to his 
readeis 

A criticism worth having of a book like the one under 
review should by good rights imply a knowledge of manu- 
facturing detail at least comparable with that of the author 
To this the present writer can lay no claim, whilst mere 
indijcriminatc praise is a mode of treatment to which he 
would not subject the readers of Na'IURE, either for 
their sake or for his own. In order therefore to And out 
how far this work really teaches what it professes to 
teach, how far it is abreast of the improvements of the 
day, and how far it expresses a sound opinion on vexed 
trade questions such as open'* as against "closed salt- 
cake roasters, or as Hargreaves salt-cake process as 
against the old Leblanc's process, the writer has called to 
his assistance his friend and former pupil, Mr. John H. 
Crossley of Widnes, in whose ability in both the theore- 
tical and practical side of the Subject he has the greatest 
conAdence, and to whom he is indebted for an opinion on 
these questions. 

The opening chapters of the volume are devoted to a 
discussion of the various methods of making salt-cake or 
sodium sulphate the Arst great step in the productibn^of 
alkali from common salt. It is* a fact worthy of need that 
Vol. xxin.— No. 578 


althougli Leblanc's process had been m successful work 
m France from the year 1797, seventeen years elapsed 
before this was taken up in England at Walker-on-Tyne 
by Losh. This may be perhaps accounted for by the war 
then raging by which communication between the two 
countries was almost entirely cut off, but especially 
because of the high war duty on salt, which in 1805 
amounted to no less than 30/. per ton, and which existed 
up to the year 1823 ' This may be regarded as the year of 
birth of the manufacture on a large scale, and in this year 
James Muspratt, whom we arc glad still to be able in 
salute as the veteran founder of the alkali trarie, erected 
works at Liverpool, where common salt w-as decomposed 
with sulphuric acid and the Leblanc process earned out 
completely The diffeience in cost of production in the 
early part of the century and m recent years is seen by 
the fact that in 1814 soda crystals cost 60/ per ton, whilst 
in i86[ the price was 4/ lor 

Dr Lunge goes into the question of "Close" venus 
“ Open " salt-cake roasters pretty fully, but deriving 111*^ 
practical experience from Newcastle, where open furnace'^ 
are almost exclusively employed, it is not surprising to 
And a leaning towards ihe latter form betrayed in spite of 
his attempt to place the matter before liis readers in an 
impartial manner One of his arguments m favour of 
open roasters is that stronger sulphate is obtained by 
their use ; he says (p 93) " Owing to the higher tempera- 
ture of an open roaster it is much easier to calcine the 
salt-cake and to decompose the common salt complctcl) 
In blind furnaces this can only be obtained by employing 
a large area and consequently a very thin layer of material 
and spending a good deal of time over the calcining 
process This of course is much easier with furnaces 
possessing Iwo muffles to one pan " 

Against this fact it may be mentioned that though 
the Lancashire close roasters are certainly built larger than 
the Newcastle open ones, a much laigcr charge is worked, 
and many works regularly turnout salt-cake testingnbove 
97 per cent , and this too in furnaces with one muffle only, 
the double form he speaks of and Agures on pp, 72 and 
90, being certainly represented in practice by one or two 
isolated specimens only. 

Ur Lunge (p. J16) gives T4-15 cwt as usual charges of 
salt for close roasters, but as much as 18 cwt arc fre- 
quently worked at one operation In this s.ame question 
the author hardly gi\c3 due prominence to the "Plus 
Pressure” system, which is now doing good work with 
regard to close roasters Probably the appendix to be 
published with vol 111. will deal with this 

The description (pp 115-125) of the actual working of 
a salt-cake fuAiacc is very good indeed. 

Chapter IV, on Hargieaves* Process, is also excellent, 
and is probably the best description extant ; the only fault 
that could be found is that the Agures show a double line 
of cylinders separated by an arch, the idea being to allow 
of having a drawing-door on each side of the c)linder 5 
This htwiwer is not by any means compensated for by 
the greater loss of heat by radiation, Only the earlier 
plants are built this way, the moie modern erections' 
having the cylinders built back-to-back so as ta form one 
solid block. 

Dr. Lunge wisely refrains from much speculation as to 
the future of this most ingenious process, " If we arc to 

£ 
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pronounce finally upon the prospects of this processp" he 
says (p. 158}, we shall not find this quite an easy task. 
A few years ago English alkali-makers had such a high 
opinion of that process that no new vitriol chambers were 
builtj and the question was discussed whether it was more 
worth while to work down the existing chamberSi or to 
defray the cost of the new plant at once. Afterwards a 
less sanguine opinion gamed ground, and it seemed as if 
Hargreaves's piocess would again be put into the back- 
ground/' At the present moment the venter believes that 
the outlook for the Hargreaves process is more favourable 
than ever 

Chapters V and XII , on the Cost of producing Sulphate 
and S^a-ash, can only serve to give an approximate idea 
of the matter. The exact cost involved is not readily 
imparted by manufacture! Sj and is moreover governed 
by local circumstances, such as the current price of 
labour, See, 

The latter haT of the volume is concerned with the 
second stage in the manufacture of alkctli known as the 
black ash piocess In this the salt-cake is heated with 
limestone and coal, the resulting caibonate of soda being 
removed^ by lixiviation from the insoluble alkali makers' 
waste The first part of the chapter on Hand Furnaces 
appears to be very complete, and the figures on the plate 
facing p 386 arc correct and w^ell-drawn This can 
hardly be said of that poition relating to the modern 
revolving furnaces, this is probably the weakest part of 
the book, the authoi having apparently had no practical 
experience on this point. Figures of two revolvers are 
given ; of these Fig 182 may be said to represent a fairly I 
good design, though one single wide evaporating pan is 
considered more convenient for lepairs than two narrow 
ones. As regards the speed of ic\olution(p 411) Dr. , 
Lunge IS a little out He says the icvolver gearing must 
be capable of giving speeds of one revolution in four 
minutes to five revolutions in one minute, ” usually the 
highest velocity docs not exceed one revolution per 
minute " Those figures are not correct for the present 
style of working Revolvers should be able to go a good 
deal slower, but speeds as high ns seven to eight revolu- 
tions per minute should always be possible, especially 
when working the Pechiney-Weldon piocess, when the 
after charge has to be very well and rapidly mixed through 
the rest. This can hardly be obtained when the large 
spin-wheel on the levolver is worked from a worm-wheel 
as Dr. Lunge describes, a pinion-uheel should be used. 
The author (p 406) says, " Leaving aside the older con- 
structions of revolving furnaces, vve shall only describe 
two of the most modem” 1 he first of these has been 
spoken of above , the second, figured pp 414 and 415, a 
revolver fired by gas, was erected at one works only in 
1870, and was found to be a failure j after running a year 
cir two it was entirely reconstructed lo burn fuel. Since 
then the mechanical bogies and engine gearing have 
been completely altered, so that the figures can hardly 
be said to repiesent one of the ''most modem con- 
fitructions '' 

Regarding chimney power Dr. Lunge says (p. 412) that 
usually every two revolvers have a chimney 6 feet diameter 
and 100 feet high to themselves. This is certainly not sufifi- 
cicnt for the most economical working ; to stmt a revolver 
of draught 15 a serious mistake. 


On another point in the black-ash process Dr. Lunge's 
opinions do not tally with those of Lancashire manufac- 
turers. A few years ago Mr. Mactear of St Roll ox pro- 
posed a plan of adding from 6 to 10 per cent, of lime to 
the black-ash in excess of that usually worked. This 
apparently simple process was believed by some likely 
to work wonders, and statements were made as to the 
actual gain of many thousands of pounds per annum in 
a single works by its adoption. Dr. Lunge gives more 
credit to this than some of our Lancashire friends seem 
inclined to do. 

The remaining processes in the great suite of chemical 
changes involved m the alkali trade arc as thoroughly 
discussed by Dr. Lunge as those which have now been 
noticed. Divergent views concerning many details of 
these may doubtless be held by various manufacturers, 
but all will agree in the opinion not only that this is an 
excellent book, but that it would be very difficult for any 
one to write a better one. 

H. E. Roscoe 


T//£ FLORA OF PLYMOUTH 
Flora of Plymouth an Account 0/ the Fl&ivertn^ Plants 
and Fents found lutthtn Twelve MtUs of the Town^ 
with Brief Sketches of the Topography^ Geology^ and 
Chmaie of the Area and History of Local Botanical 
Investigation. Dy T R. Archer Briggs, F.L S With 
Map 8vo, pp, XXXV. and 432. (London . Van Voorst, 
1880) 

T his is a model local flora Mr. Briggs is well known 
as one of the most experienced and trustworthy 
amongst the botanists who have made a special study of 
British Phanerogamia lie has established a claim upon 
the gratitude of his fellow-workers by acting for several 
years as the honorary distributor of their Exchange Club, 
and m this capacity has received and sent out many 
thousands of specimens The present work is the result 
of the rambles of twenty yeais, and as he has restricted 
Its limits to a radius of twelve miles from the town, the 
whole of the district has been within walking distance of 
bis home, and it is piobable that there is no tract in 
Britain of which the plants have been worked out and 
placed on record in such a thorough and exhaustive 
manner, A radius of twelve miles from Plymouth 
includes a great variety of soil and situation There are 
the maritime plants of the seashore and the tidal reaches 
of the Tamar and its affluents. Inland there are in the 
low country besides the stream-sides, meadows, and culti- 
vated fields, plenty of woods and deep shady lanes with 
high banks and th/ck hedgerows, and the twelve miles 
radius reaches to a height of 1,700 feet on Dartmoor, and 
includes a considerable space of open uncultivated heathy 
and swampy ground. The district is not rich in lime- 
stone nor in ponds, but except in the plants which affect 
these two kinds of station there is full scope so far 
as situation goes to suit all their varied requirements in 
habitat. 

Out of the 1,680 species enumerated m the last edition 
of the London Catalogue 873, or considerably more than 
half, are found within the radius covered by this book. 
Out of these 728 are natives, and the other 145 more ot 
less certainly introduced by human agency. 
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It Is interesting to have an area so far west in the 
island so thoroughly worked out, and certainly one of the 
most instructive points in connection with the matter is 
to note which British plants fail to reach and become 
very rare within the area. Taking the species according 
to their types of distribution as classihed by Mr. Watson 
in the fourth volume of his Cybele Britannica/' and 
adopting the more stringent scale of species-limitation 
which he there follows, we hnd that out of 1,425 British 
species 764 grow in the neighbourhood of Plymouth 
The 120 species of Watson's highland or extreme northern 
type and the 49 local or doubtful species arc not repre- 
sented here at all. Of the eighty-one species of his 
Scottish type we get only 5, and out of the 37 species of 
his intermediate type only 3 enter into the Plymouth area. 
So that the boreal element of the British flora, 238 species, 
is represented at Plymouth only by 8 species, such plants 
as J^udus saxnii/ts, Gnaphalium dioicum^ Polypodium 
Phegopterisy Polypodium Dryoplcns, and Lycopodium 
Selago lurking in very small quantity in the recesses of 
Dartmoor. Of Watson’s 70 Atlantic or specially western 
species Plymouth has 36 ; of Watson's 127 Germanic or 
specially eastern species Plymouth has only 16, of the 
532 species spread almost universally through Britain 
Plymouth has 484. Perhaps the most noteworthy point 
of all is that of Watson’s 409 plants of the English type 
of distribution, plants spread widely through England, 
but running out in a northern direction north of the 
Humber and in the Scotch Lowlands, Plymouth gets 
only 220, or little more than half. Amongst the absentees 
in widely-spread English plants, for instance, are the 
common Forget-me-not (Myosoiis palHStns\ the Mistletoe, 
Genista tinctoria^ Veronica Anagal/is, Glyceria aquatica^ 
and Scirpus lacusinsj and amongst the great rarities 
tj^e common harebell {Campanula rofundt/ohd)^ the 
cowslip, the common butter-bur, Jlicractum boreale and 
vulgaium^ and some of the common south-country weeds, 
like Solanum nignim and Mercunahs annua, which 
round about London arc exceedingly plentiful. In 
the critical genera of British plants Plymouth is rich in 
Tubi and roses, very poor m willows and hieracia 
Amongst the rarities of tlie neighbourhood are Poly~ 
carpon tetraphyllum, Erynium campestre^ Pyrus Brig^sii, 
a curious pear with fruit like that of a small crab-apple, 
Physospermum cornubieme, and two species of Hypericum, 
baticum, and hnamfoltum, and it produces some curious 
hybrid epilobia and rumices 

The area Is divided into five districts, founded on 
nver-drainage, two of which are in Cornwall and three in 
Devonshire , and under these the special localities of the 
species are carefully traced out, the abundance in which 
each occurs being particularised, and the claims of each 
to be regarded as wild being in all doubtful cases care- 
fully investigated. 

As stated in the title, the book includes a map and 
short sketches of the climatology and geology of the 
district, and of the progress of botanical investigation 
Within Its bounds from the days of Lobel and Parkin- 
son down to the present day. We can recommend it 
with confidence to all our readers who are interested in 
geographical botany as one of the most complete^ con- 
icientiouS| and interesting works of its kind that have 
ever appeared. 


OUR BOOK SHELF 

Peruvian Antiquities The Necropolis 0/ Ancon in 
Peru. A Senes of Illustrations of the Civilisation 
and Industry of the Empire of the Luas Being 
the Results of Excavations made on the Spot By 
W Reiss and A. Stubel. (London : Asher and Co., 
1881.) 

A FIRST instalment now lies before us of this magnificent 
undertaking, which, if fully realised, bids fair to rival m 
scientific interest and typographical splendour Lord 
Kingsborough's great work on Mexican Antiquities. 
Reserving a full notice for a later stage of the project, 
it will suffice here briefly to indic.^te Us mam features, 
and direct attention to its par.imount importance for anti- 
quarian and ethnological studies The authors, who 
have lately returned from South America laden with 
archxological treasures of all kinds, have been encour- 
aged by the munificence of the directois of the Berlin 
Royal Museum to place the results of many years* dili- 
gent research at the disposal of the public. Under the 
general heading of *' Peruvian Antiquities " the publishers, 
Messrs Asher and Co., of Berlin and London, propose to 
issue simultaneously in English and German a senes 
of folio volumes illustrating the whole field of the 
ancient Quichua-Aymara culture, such as it existed at 
the lime of the Sparish invasion. The publication wjB 
spread over a number of years, each volume appear- 
ing in separate parts varying in number according to 
the nature of the subject. Each part will contain 
a number of chromolithographic engravings with corre- 
sponding pages of explanatory text. These illustiations, 
which of course arc the ^reat feature of the work, will 
be produced in the most hmshed style of modern typo- 
graphic art, and will consist of perfect facsimiles cither m 
natural or reduced size of every conceivable object asso- 
ciated with the ancient civilisation of the Incas, The 
senes begins with a volume devoted entirely to the 
"Necropolis of Ancon," now an obscure watering 
place and fishing village on the Peruvian coast, a little 
north of Lima, but in pre-Spanish times evidently the 
centre of a thickly-peopled district that had long been 
occupied by a settled population The "finds ’* made in 
the mummy graves of this burial-place are of extraordinary 
archaeological interest, illustrating in the most vivid 
manner every aspect of the social and domestic life of 
the ancient Peruvians The volume is to be completed 
during the course of the ensuing two )ears in ten 
uniform parts, as above described, and to judge from 
Part 1 , which has just appeared, it is likely 10 prove of 
the utmost value to the antiquary and ethnologist But 
our remarks on all details must be postponed till this 
volume is completed. The English text has been en- 
trusted to Mr. A. 11 . Kcancj whose special knowledge 
of the subject must ensure accuracy in the descriptive 
and explanatory part of the work. 

Expose Histofique conccrnant le Cours des Machines, 
dans VEnseignement de r^tole Po/ytci/uirque, 23 pp. 
(Pans . Gauthier-Villars, 1880.) 

The council for the improvement of the course of study 
at the Polytechnic School has for some lime had under 
consideration a revision of the Progi'amme dUnstruction 
of the two years* course, and at different times, for instance 
in 1865, steps have been taken with a view to their im- 
provement, but, according to this pamphlet, different 
circumstances, especially m 1870, have deferred the 
realisation of such schemes Upon such a wide subject 
our author does not venture, but he confines himself 
merely to that part which relates to the Cours de 
Machines^ We are indebted for this very interesting 
and full historical sketch of the matter from the very 
foundation of the school to the veteran geometer, M. 
Chaslcs. 
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LETTERS TO THE EDITOR 

[Thi Editor dm not hold himsiljfrespomihh for optmonsexpresstd 
by hU €orrnpondtnts. Neither can he undertake to return^ or 
U eorrotporui with the writers of, rgected manuscripts. No 
noike is taken of anonymous commumcations.] 

7 ^ Editor urgency re^tests correspondents to keep their letters as 
short as possible I'he pressure on his space is so great that it 

u impossible otherwise to ensure the ap^rance eveH of com- 
mumcations conlaimn^ interesting and novel facts 

FertillBatioxi of Yucca 

In Nature^ vol. xxii. pp 606, 607, appears a letter toivhich 
mj attention has only to -any been called — signed £. L, Layard 
— on the lubiect or the fertilisation of yuccas successfully 
introduced and cultivated in New Caledonia. 

Tlic writer showH hiQiself to be under some misapprehension 
as to the geueric characters and appearance of the insect which 
IS generally credited with the fertilisation of these plants in 
their native country The moth nf the genus Fronuba, to which 
he refers, is not a "large moth having yellow under-wmgs " 
Although a common species belongini; to the Noctutdte, standing 
ill our British liiits under the genus (Ochs), hut included 

ia Dr Stondingcr’s Euio[')ean Catalogue in the genus Agrotis 
(Ochs), IS distinguished by the speciHc, not generic, name pro- 
nuba (Lin.), as well ns by the characteristic appearance to which 
your correspondent evidently alludes. 

The genua Fiounba (Rilcy) waa founded foi the reception of 
F» oniiba yuccasella (Kilty) (sec Froceflfings Acad Sci Missouri, 
PP 55 i 33 J I Fefoit Nox Ins Missouri, v 15I1 vi, 131 , 
Canadian Entomologist, iv 182, llaydcii'a Bulletin of the U S. 
Geological aud Geographical Survey, 111. 121 -14 1, &c ), which 
has also been described by Pruf 7 cller in the Vcrhandlungm 
dev zoologi^ch-hoianischcH Gcsellschafi tit Wien, 1B73, vol xxiii. 
pp. 2J2, 233, under the name Tegcticula alba. 

This amall white moth, of which faomc varieties have a few 
black dots on the foreuinga, belongs to the I.epir 1 opteroua 
group Tineina (Stn ), posmbly to the family I/yponomeutiiicc. 
Prof Kiley finds (hat the female, which has the basal joints of 
the maxillary palpi developed into a long curved tentacle fur- 
nished with spines, uses these apj^iendages to collect and convey 
(he ^lollcn of the yucca to the Lube of the stigma, which it could 
not otherwise reach , the eggs arc then deposited, and the larva 
feeds upon Ibc fruit, snbscciueiitly hibernating and becoming a 
pupa on the earth, It would be most interesting to ascertain 
whether Fronuba yucca tella (Ulley) has been introduced with 
the yucca into New Caledonia, or whether any other insect, 
cither Lndigenoua or not Indigenous to North America, has been 
found to take its place In carrying nn the work of fertilisation 
Prof, Riley coniiucrs llie fact that yuccas introduced into the 
more northern portions of America have failed to produce seed 
mi^ be attributed to the absence of Fronuba 

if Mr. Layard will direct hia attention to this point he enn 
scAicely fail to anpply some valuable and instructive evidence 
beanng upon tlie subject. Walsingiiam 

Eaton House, Eaton Square, NovemfVtr 13 


Skin Furrows of the Hand 

Allow me to contribute the information in my possession m 
furtherance of the intercitnm study undertaken by your Japan 
Lorrespondent (vol xxii. p «J5). 

I have been taking sign manuals by means of finger-marks for 
now more than twenty years, and have introduced them for 
l^raclical purpoies in several ways in India with marked benefit. 

The object bos been to make oil attempts at personation, or at 
repndiation of ■ignatures, quite hopeless wherever this method Is 
available. 

(I ) First I used it for pensioners who^e vitality has been a dis- 
tracUng problem to Government in all counbries. When I found 
all room For iiupicion cHectuolly removed here, I tried it on a 
larger scale in the several (2) legutrition offices under me, and 
here I had the satisfaction of seeing every official and legal agent 
couneoted with these offices confers that the use of these signa- 
tures lifted offi the ugly cloud of suspiciousness which always 
bangs over Bu^ bfficei in India. It pat a summary and absolute 
stop to the verr idea of either personatron or repuduiion from 
the moment huf a dozen men made their marks and com- 
. parad them together. (3) I next Introduced them into the Jail, 
where they were not un> needed. On commitment to jail each 


prisoner had to sign with his finger. Any official visitor to the 
jaU after that could instantly satisfy himself of the identity of the 
man whom the jailor produced by requiring him to make a signa- 
ture on the spot and comparing it with that which the braks 
showed. 

The ea<!e with which the signature 19 taken and the hopeless- 
ness of either personation or repudiation ore so great that I 
sincerely believe that the adoption of the practice In places and 
profe>ision 8 where such kinds of fraud are nfe is a substantial 
benefit to morality. 

1 may add that by comparison' of the signatures of persons 
now living with their signatnres made twenty years ago, I have 
proved that that much time nt least makes no such material 
change os to affect the utility of the plan. 

For instance, if it n ere the practice on enlisting in the army to 
take (say) three signatures — one to stay with the regiment, one 
to go to the Horse Guards, and one to the police at Scotland 
Yard — I believe a very appreciable diminution of desertions 
could be brought about by the mere fact that identification was 
become simply a matter or reference to the records. 

And supposing tha^ there existed such a thing as a finger- 
mark of Roger Tichbome, the whole Orton imposture would have 
been expos^ to the full satisfaction of the jury m a single 
Sitting by rcqui ring Orton to make his own maikfor comparison. 

1 he difference between the general clioracter of the rugx of 
Hindoos and of Europeans is as apparent os that between mate 
and female signatures, but my inspection of several thousands 
has not led me to Unnk that it will ever be practically safe to say 
of any single person's signature that it is a woman's, or a 
Hindoo’s, or not a male European's. The conclusions of your 
correspondent hccm, however, to indicate greater possibdiliea of 
certainty In single famibes 1 find myself the widest varieties 

15, St. Giles, Oxford, November 13 W. J. Herschel 

P.S. — It would be particularly interesting to hear whether the 
Chinese have really used finger marks in tnis xoay^ Fmger-dips 
(mere blots) are common m the East, as " marks." 


The Aurora of the 3rd Instant 

Mr. E Dowlen has kindly communicAted to me some parti- 
culars of the above as seen by him at Southport 

He Hist noticed the aurora at 6h 50m (it had however been 
visible before that time) os a greenish white glow 'on the north 
horizon. This gradually rose until yh, 4C111., when the top of 
the arch was estimated at •two-Lhirds of the way up between the 
bunzon and the Great Bear It then gradually died out from 
the ends of the arch, and at 8h. 30m hsid disappeared, During 
the time it wag watched the following changes took place — 

From 7h. to yh 15m it faded away from the eastern end until 
7h. 30m , when nearly half the arch was gone The western end 
then seemed to gather itself up somewhat, and to get brighter. 
After this the ends again lengthened out untd 7 h,' 4 Sm , when the 
whole began to fade away. At yh, 25m a narrow- arched band 
of black cloud concentric with the auroral arch was formed. It 
seemed to start from the end-^, and meet over the middle point. 
At this lay dose upon the aurora. It then rose quickly, 
passed through the Great Bear, and vanished. It took about 
ten minutes to form, rise, and disappear. 

Mr. Dowlen saw no streamers, but faint ones might have been 
present and escaped notice owing to adjacent gosdamps. Tlie 
aurora was at no time b.igbt, and Mr. Dowlen doubts whether 
any beyond the green line would have been seen In the 
spectroscope. 

The cloud formation detailed seems to me of considerable 
interest. }, Rand C apron 

Guildown, November 19 

.Temperature of the Breath 

There is no doubt that Dr Roberts has discovered the true 
explanation of the phenomena that puzzled me and a good 
many othen to whom 1 showed them. 1 hive repeated Dr. 
Roberts's method of heating the enveloping material so as to 
expel ell moisture from it, cooling it down to the temperature of 
the room and then breatMng through it. In every cose where I 
did so the thermometer showed a rufe to in* and upwards at the 
end of a minute; at the end of two minates tne index was 
pushed into the small bulb at the top, showing a temperature of 
about ri 6 *. It 18 evident, therefore, that the high temperature 
observed 15 not the actual temperature of the nreath, but Is 
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auMd br the calonc evolved by the tnniitlon of the aqneoae 
vapour of the breath idto the liquid or lolid form. 

Before seeinff Dr. Roberti’i explanation 1 referred the letter 
to the KTeatesnivinir authority on heat, and he, after carefully 
repeating roy cxpemnentB, vaa of opinion that the heat was 
produced by the comprcsaion of the iir when forced through the 
material, Had he known of Dr, Roberta’s simple but ineeniona 
varution of the experiment there U no doubt he would have 
accepted Dr. Robertses explanation. R. £, Dudgeon 

November 18 

The following experiment may serve to supplement the obaer- 
vations of Dr. Roberts as to the cause of the high reading of a 
thermometer wrapped in ahandkerchjcf and placed in the month. 
An ordinary non-registering thermometer was wrapped in about 
twelve folds of a dry linen handkerchief placed in the mouth, 
end the following readinga taken at intervals of one minute — 
Inspiration was effected through the nostnls, expiration through 
(he handkerchief Ihe thennoiueter was in the mouth from the 
beginning to the end of the experiment. Temperature under the 
tongue before commencing, 37° 'o C. The reading of the ther- 
mometer wrapped os above dc<^c^lbed, one minute after inti educ- 
tion i|ito the mouth, was 43° o. At the end of the second minute, 
44 ” i, 3 T'l 42" 9 j 4 ll» 4 i“ a. 51 ^' 39 “’ 6 | 6th 38“ 2, yih 37 " i, 8th 
36” '9, 9th 36'’'9, &c. After the experiment the temperature 
under the tongue was 37" 6. Capillonty is probably the chief 
cause of the rapid condensation of water, and the consequent 
liberation of heat in the dry fabric. 

In connection with the above 1 may mention a schoolboy’s 
trick, VIZ , gnppmg the arm of a schoolfellow with the teeth and 
breathing forcioly through his coat- sleeve. The sensation of 
heat thus produced is much greater than when the breath is 
allowed to impinge on the bare skin. 

In conclusion, I must freely confc&s that Di. Dudgeon com- 
pletely uphet my objection, as to compression of the bulb having 
anything to do with the high reading, by the experiments quoted 
in his last letter, F J M P, 


Coral Reefs and Islands 

In my letter on ''Coral Reefs and Islands,” published in 
Nature, vol, xiii, p. 358, 1 have just noticed an important 
slip m wnbng which demands correction. 

In the third paragraph and nmth line, for metres read //ii/rr, 
so that the passage shall read thus : "On the Florida coast we 
have barriers with channels ia-40 wide " 

More accurately, the space between the southern coast of 
Flonda and the line of Keys (old barrier reef) gradually widens 
from a few miles in Its eastern to more than 40 miles m its 
western port. The channel between the line of Keys and the 
present reef is 6-7 miles wide and about 150 miles long. 
Berkeley, California, November 2 Joseph LeConte 


Vox Angelica 

1 HAVE received a letter from Mr. Samuel Ray of Stoke 
Newington with reference to my remarks on the Vox Ahgelico 
stpp on an Estey American organ. Mr. Ray informs me that 
Gordon's supplementary hining-valve is used for the desired 
effects. The rattonaU of the method is, that by partly closing 
the mute the reeds are flattened, just as one reed is when the key 
is partially depressed. Mr. Ray also says, that by pulling out 
the stop a lUUe way and making the reeds beat the latter are 
liable to be drawn out of tune j but this was the original method, 
but Is now improved upon. A separate mute ii placed on the 
(op of the tubes bo that the wind strikes one of the sets of reeds 
vertically, whereby undue strain is avoided. 

j George Rayleigh Vicars 

Woodville House, Rugby, November 18 


Faiclnation ( 7 ) 

Probably none of your naderi have thought It worth wbUc 
to sake iny oomment on the letters on this lebject which have 
mently ap«Bred, because it would seem needleu to discuss the 
on^tn of "fascination" hj means of the eye of a snake (or 
whatever miy be the Btimulus to the alleged condition] while all 
the evidence we can obtain from these reptiles in conflDenient 
pTwee that the condition does not cxiat.'^ It devolvet upon those 
who might object to observations on reptilei In a glus case as 


untrustworihy, to show us why— all Ihcir other actions being 
normal — the prisoners should not exhibit the f:ame habit in 
respect to this "fascination," as they are alleged to practise 
when free. It is rather late m the year now ; but if Mr. L. F 
Gratnenp will take the first opportunity of seeing snakes feed, 
and if any of your readers will pay a visit to the Zoological 
Gardena, both he and they will, 1 think, come to Uie cQllclll^\on 
that, beyond the expression of a little surprise (on the part of 
ducks and pigeons ctiiefly) which soon wears off at the sight of 
an un/amj/tar obj'ect, both the bi^'da and animals regard the 
<<nakes with mark^ unconcern. I have seen a guinea-pig, after 
findmg no place of exit from the cage, quietly settle itself 
down in the midst of the coils of an Australian constrictor, 
shut its eyes and go to sleep Ten imnntes afterwardii the snake 
had moved, and the giiinca-pig uas washing its face with its 
paws. Not once, but a dozen times, a rabbit hxs nibbled the 
nose of a River Jack viper (F. rhinoceros) in a pretty, inquiring 
way, heedless of the btrong blows the reptile would administer 
with its snout to the impertinent mvebtigator of that queer- 
looking object. For fully ten minutes one day a rabbit sat 
gozmg at the poised and threatening head of a puff adder, now 
and then reaching forward to smell the reptile’s no«<c, and anon 
bitting on its hind legs to wash its cars, and again returning to 
the " fascinating " object of its inquiries If during that time 
the rabbit had fallen into the state of trance, it was so <;oon 
released from that condition as to be able to attend to its own 
comfort and busy itself about its toilet The buds show no 
more reco^tion than the other nnimals of the dangerons posi- 
tion in which they ore placed We see them hopping about on 
the snakes and peeking lustily at their scales , Mtting on Uil 
branches, preening Ibeir feathers and behaving themselves just 
as though no such dreadful (or pleasing?) scmation as "fascina- 
tion" was pobbible I 

I saw once a sparrow perched upon the body of a snake 
twisted round a branch, and preening itself. By-and by n 
constrictor crept up slowly, Louehed the bird with its nose, and 
then threw the crushing folds around it. The deliberate approach 
of the ^nake and the unconsciou^i altitude of the sparrow, con- 
cerned about Its private affairs would have slavered any ordi- 
nary believer in "fascination." 1 have closely watched the 
behaviour of snakes intint on feeding. It maybe a sudden rush, 
when the victim has no time to see its enemy, or the gradual, lazy 
advance of the reptile , in either case the doomed victim bctray<> 
no suspicion of danger — at least so far as 1 have been able to 
ascertain after passing some hundreds of hours contemplating the 
snakes in Uie unequalled represtnlaUve collection of the Zoological 
Society. 

The expression in Mr Gralacap’s letter, "glilteiing" e)e‘, 
applied to the orbits of a snake, which are veiled by the "anto- 
cular" membrane, and capable of very slight movement, may 
remind u<i of Virgil’s "Suffccti sanguine cL igni," and help to 
confirm the "basili'^k" (not a snake, b7-the-by)5uperstUlon, hut 
can only serve to perpetuate a myth. Whatcvci may be the 
value of Mr. Foot'^ opinion, I would ask, " Who has e\er s<.cn 
a snake 'raise its tail' ufttf the mannei of the cats?" 

Charles Darwin has mudi to say on this subject to any nne 
who chooses to consult the "Ongin of Species." 11 '* docs not 
see any advantage m ihe cat’s "waving" tail or the noise of the 
"rattle" of Cro^i/j<j, fur no predatory animal would derive any 
benefit from a signal of warning to iti prey. Ihe anakc certainly 
never "waves" its tad when intent on mischief. 

Arthur Nicols 


Soaring of Birds 

Referring to Nature, vol. xxui, p. 10, may I suggest the 
following 7 ~ The question seems to be: "How can birds, 
having attained a certain elevation, thence rFe without furlher 
musciUBT effort 7 "J If I am not m error m what follows, they can 
theoretically do so if they start with a difference between their 
horizontal velocity and that of the wind, and etnf with a Icfs 
difference ; if they start at rest with respect to the earth, 
and end by drifting with the wind entirely. 

Take thu last case, and consider the earth as plane, and the 
wind as horizontal, and having a velocity = v with respect to the 
[earth and] bud. Finally we suppose the bird ^ins a houioiital 
momentum ** mv. Then, by conservation or horizontal mo- 
mentum, the only force acting being vertical, the air must lose an 
equal horizontal momentunL 

Now we know that in all cases of bodies colliding and ulti- 
mately acquiring the same veloaty, while we have conservation 
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of momentum wcbave lou of visible kinetic energy, eiceptwhen 
the coefTicient of reBtitntion = i. This kinetic eneigy is trans* 
formed into the vibrational kinetic energy of sound and heat in 
general. 

But cannot we have it partly transformed intopotentul energy 
by**BOariDg" against gravity? On thu supposition wc have 
the two law^p conservation of momentum where no Forces act, 
and conservation of energy, holding But we have visible kinetic 
energy lost and fartly transformed into foUntial tficr^y wt/A 
respect to the earthy partly (as usual) into viliraLional kinetic 
energy of sound and heat, [The s undxa evident m the ** singing” 
of the wing<) J 

It seems to me that the swooping referred to by your corie- 
Kpondent is only a matter of convenience to the bird, and does 
not really affect the mechanical question , and that the compari- 
son to a kite (which is held by a string) is not very aalisfaclory. 
But from my own observation of sea-gulU I do not think one can 
say that all the mancuuvres and turns of the bird in the air are 
performed without real muscular effort, though ceitainly without 
of the wmg , and if there be muscular effort theie can be 
work done— against gravity in this case 

The above is only a suggestion 1 wish to induce some more 
mathematical reader to write a clear answer on this interesting 
question W. Lardln 

Cheltenham, November 8 

The Photophone 

On reading tlie description published in IVAIURE, vqI. xxiii, 
p 15, of Frof Graham Beirs wonderful discovery, the trans- 
mission of speech by light, 1 notice that m ”thc photophone*’ 
the varying of the intensity of the beam of light thrown on the 
receiving instrument is accomplished by the simple and ingenious 
means of allowing the sound waves to beat on the back of a 
thin plane mirror It seems to me, however, that this arrange- 
ment IB not complete, and is open to some objection As the 
plane mirror will, if provision be not made against it, become 
convex and concave alternately, it must, unless the vibrations be 
confined within very narrow iimit>, give in one vibration tnfo 
periods of maximum and minimum iluimmalion at the receiver, 
and therefore the received sounds, apparently, should be (as- 
suming the periods between each maximum and minimum 
illumination to be of the same durnlion, which could never 
exactly occur) an octave higher than those transmitted 'ihis I 
think follows from the fact that the rays from the mirror would 
be dispersed not only when convex, but also when concave, after 
they had passed the focus If, Ihcrefoie, the vibrations of the 
mirror are suliiLicnlly great to bring its focus between the mirroi 
and the receiving instrument, there would be a second pomL of 
inimmum iLlumimtion. If how^ever the mirror were midc 
^lij^btly convex, or were constrained by a spring or otherwise, 
this defect would be cured 

Curiously enough, th^oictually "the pliolophone” is the 
more effective the greater the distance between the transmitter 
and the recti \er, ai the degree of variation of the intensity of 
light falling on the selenium will be, when perfectly adjusted, 
greater as the distance increa<;es, and it is on this clement that 
tne intensity uF the sound dependj A. R, MoLlsoN 

Ffynone Club, Sviansea, November 15 

[Our correspondent is obviously right in supposing that with a 
beam of light focussed accurately upon the selenium receiver a 
single complete vibration of the transmitting disk would produce 
two ucnodii of maximum and mmiffluni illuminaiion This would 
not however be the case if the lenses were not set originally to 
exact focus, for then a dib placement of the dibk in one direction 
would scatter the rays more, while a displacement m the other 
would concentrate them more. In practice, we believe, exact 
focussing IS never obtained or even attempted — £d ] 

Salta of Zinc 

In Roficoa and Schorlemmer, vol. 11 p. 264, it xtates : "The 
salts of zinc do not impart to the non-luminoui flame any tint 
and on p, 258, " die metal burns with a bright whUe flame.” 

What then is the green colour imparted to the Bunsen flame 
by zinc sulphate due to? Also the green flame obtained by 
heating metallic zinc on charcoal before Ibe bbwpipe ? &. 

The green tint referred to by "S." {in/ra) is imparted by zinc 
Rilphate to the Bunsen flame li only observed whilst (he water of 


crvstallibation contained in the salt is being given off; the dry 
salt which remains imparts no colour to the flame It therefore 
appean probable that the green colouration of the flame is 
caused by very finely divided particles of the salt being carried 
ofT Into the upper part of the flame by the escaping water of 
crystallisation These particles then become so intensely heated 
as to emit the pecubar greenish light and very likely auffer pre- 
vious reduction by the carbon of the flame. Other zinc siUi, 
especially the acetate, impart to the flame, when first heated, a 
^enish-blue tint resembling that observed when metallic zinc 
is burnt in the air, this being doubtlessly due to a oartial reduction 
of the acetate. The characteristic zinc lines (0362 and 6099 in 
the red, and 4928, 4924, and 4911 in the blue) are not seen in 
the case of the <!aUs or when the metal is burnt A more correct 
description of the combustion of zinc than that referred to would 
be " the metal bums with a bluish -white flame.” 

Chemical Laboratory, Owens College W Bott 

THE WORKS OF CARL VON NAGELI 

'T'HE beginning of the forties in the present century 
marks an important epoch in the history of botany 
The " Naturphilosophie” which had for many years 
so banefully influenced the development of the science, 
was being routed by the energetic attacks of Schleiden. 
Botanists were becoming alive to the fact that if their 
study was to have a place as a science by the side of 
physics and of chemistry, it must be pursued by the in- 
ductive method , that speculation must give way to re- 
search, and, above all, that development must be studied 
before any conclusions could be arawn from the investi- 
gation of mature forms. The early discoveries of von 
I Moh], and the demonstration of the cellular sliuccure of 
I the tissues by Schleiden, were among the first fruits of 
this awakening. To this period belongs also Nageli's 
first contribution to science — a paper on the Development 
of the Pollen (1842) The first sentence m the introduc- 
tion shows how thoroughly Nageli was imbued with the 
same spirit which possessed Schleiden He says — " The 
right knowledge of an object includes an acquaintance 
with Its mature form and a study of its development the 
one is dependent upon the other, and the one without the 
other IS insufficient to afibid a complete conception of the 
object.” The actual observations detailed m the paper 
appear from the drawings to have been accurate, and they 
were an important addition to the knowledge of the sub- 
ject ; but their interpretation was so far influenced by 
Schleiden’s theory of cell-formation, which was then pre- 
valent, that the process of the development of the pollen 
grains is described as being one of free cell-formation. 

In the year 1844 appeared the first number of the 
Zcitschriftfur wissenscnafthche Botanik, edited — probably 
on account of the sympathy existing between them — by 
Schleiden and N.igeli. This short-lived periodical (1844 
to 1846) was piactically an organ for the publication 
of Nagcli's researches and for the expression of his 
views, for it does not contain a single contribution from 
Schleiden’s pen The first number opens with an article 
—a sort of confession of scientific faith — “ On the Present 
Aims of Natural History, and especially of Botany,” in 
which he gives an account of the actual state of botanical 
knowledge, and strongly urges the necessity of empirical 
study in order that the generalisations of the science 
might be in the future, not baseless speculations, but in- 
ductions resting upon a firm foundation of ascertained 
fact The Zeitschnft further contains an important paper 
** On the Nuclei of Cells and the Formation and (Growth 
of Cells,” in which the process of free cell-formation, 
which Schleiden had asserted to be universal, is shown to 
be only one of the processes by which a multiplication of 
cells IS effected ; these processes are clearly defined and 
classified. This is followed by a number of researches on 
the morphology of the lower cryptogams, which are of 
interest inasmuch as they open up new lines of approach 
to the study of the complicated morphology of more highly 
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organised plants. Nageli showed, for instance, that since 
in a unicellular alga {dauierpa) a morphological differen- 
tiation of root, stem, and leaf is indicated, morphological 
IS not dependent upon histological differentiation. He 
discorerca also that m the organs of certain cryptogams 
growth 15 effected by the repeated segmentation of a single 
apical cell, and that this segmentation may take place 
always m one plane only {Dilessena), or in two or three 

f iianes (stem of Echinomitrtum^ Pkascum^ lungermanma^ 
eaves of mosses). 

In the following year (1847) published his work on 
"The Classification of the Alga: "("Die Ncueren AJgen- 
systeme"), which is of great value, partly on account of the 
acute criticisms on the various proposed classifications of 
this group of plants which it contains, but more particu- 
larly on account of the number of new facts concerning 
their structure and life-history which are contributed 
The descriptions of Valonia^ Udotea^ and Acctabularia 
may be especially mentioned it is shown that they have 
essentially the same structure as Caulerpa, The same 
praise may Idc awarded to another work, " The Genera of 
Unicellular Algx," which appeared two years later. 

The next publication of importance was the first number 
of the Pflanzcnphynologisthe Untersuchun^en, and the 
most interesting of llic papers which it contains is the one 
on the Primordial Utricle Attention is directed to its 
presence in all living cells, to its influence upon the 
osmosis of substances in solution into or out of the cell, 
and to Its activity in forming the cell-wall, in short, it is 
clearly shown to be the living portion of the cell The 
second number did not appear until 1858, although the 
MS was ready in 1855, the delay being due principall> 
to Nagcli's removal from Freiburg to Zurich, and then 
again from Zurich to Munich on his acceptance of the 
Professorship of liotany in that University. Although it 
must have been vexatious, still the delay enabled Nageli 
to extend his researches in various directions and thus 
contributed materially to make the great work on starch- 
granules one of the most complete monographs which 
was ever written on any subject. This second number 
is entirely taken up by this wgrk, which gives an account 
of these bodies, including their structure, development, 
chemical composition, and physical properties, as well as 
their distribution in plants It is a monument of patient, 
accurate investigation, devoted to a subject which appears, 
at first sight, to he of limited interest, but which ultimately 
suggestea one of the most remaikablc generalisations of 
modem times, namely, what is known as Nageli’s theory 
of the structure of organised bodies. The primary fact 
upon which this theory is based is the property which 
starch- granules have of swelling-up— that is, of absorbing 
a certain amount of fluid with a consequent increase of 
bulk — when treated with certain reagents (dilute acids 
and alkalies), and of diminishing in size in consequence of 
a loss of water when treated with other reagents (alcohol), 
h roin these phenomena he inferred that the starch-granule 
consists of solid particles, which are unpenetrable by water, 
but which are capable of taking up a certain amount of 
water between them, and that the amount of this water 
may vary according to circumstances When the granule 
IS absolutely dry, these solid particles— to which he gave 
the name of molecuUs — apparently come into perfect 
contact, for the granule does not lose its transparency, 
which would be the case if air were included in its 
substance. 

It may be remarked here parenthetically that the word 
molicuU used by Nageli to designate these solid particles 
has not the same sense as it has when it is used m 
chemistry ; one of these molecules is probably an aggre- 
gation of chemical molecules. In order to avoia any 
possible confusion on this score Nhgeli has substituted 
^e word micella for molecule in his more recent works. 
The forces by which these micelUe, with their surrounding 
watery areas, arc held together are, firstly, the attraction 


existing between the micella; , and secondly, the attraction 
which exists between each micella and the water which 
surrounds it; the latter of these attractions must neces- 
sarily be greater than the fonucr, but whereas the former 
vanes inversely as the square of the distance, the latter 
must vary inversely as some higher power Thus, if A 
represent the attraction between two micellee, B the 
attraction between a micella and the water, and D the 
distance between two micellx, the limit of swelling-up or 

B A 

imbibition will be renched when 

form of the micellx, it is evident that they are not 
spherical or ov-al, for in that case the starch- granules 
would necessarily contain air w'hen dry, and further, the 
denser parts of them would have to contain at least 26 
per cent of water, whereas, as a matter of fact, they only 
contain 14 per cent They must be thercfoie more or less 
polyhedral, but they are not equiaxial -iince the swelling-up 
does not take place equally in all directions 

Ily this theory it was found possible to explain satis- 
factorily certain difficult points of structure, such, for 
instance, as the stratification of starch-granules and the 
sliiation and stratification of cell-walls All these depend 
upon the alternation, in one or more plane's, of dense and 
less dense lajers. The proportion of solid to fluid is 
greater m the dense than in the less dense layers, or, m 
the icrms of Nageh’s theory, the relative size of the 
micella: to the watery areas sunounding them is greater 
in the layers of greater density further, this theory 
affords a isatisfactory explanation of the mode of growth 
of a cell-wall It is easy to understand that when the 
limit of extensibility i-s nearly reached— that is, when the 
micella: of the membrane are separated as far as possible 
— new micellde can be deposited in the interstices, the 
extended condition of the membrane being thus rendered 
permanent This mode of growth is commonly known 
as i(iowth by %ntussusLCpiion. 

This is the stage to which the development of the 
theory 15 brought in this work. In the year 1862 Nageli 
published a paper in the Proceedings^ of the Bavarian. 
Academy on the “Application of Polarised Light to the 
Study of the Structure of Plants,’* which advanced it very 
considerably. He found, in the first place, that organised 
btiiictures, such as starch-granules or ccll-ivalls, are 
doubly refractive, and that this property is not affecled 
by causing them to increase or dimmish m swe in conse- 
quence cither of the absorption or removal of uatcr, or by 
mechanical stretching or pressure. From this he con- 
cluded that the double refraction is not a property of the 
organised structure as a whole, but that it belongs to each 
individual imcclla hence these raiccllx must be crystal- 
line. Again, from the interference colours which these 
objects present when examined with polarised light, he 
ascertained that the crystalline micella: have three axes 
of elasticity, that they must be bi-axial crystals ; and 
further, by comparing the etTect produced by the 
passage of polarised light through glass under various 
degrees of pressure, he arrived at the conclusion that the 
micellE arc 50 arranged in the membrane of which they 
form part that one of their axes of elasticity is perpen- 
dicular to the surface, whereas the other two axes lie in 
the plane of the membrane, In a subsequent paper con- 
tained in the same periodical, he shows that tne crystals 
of proteid substance, which occur in various seeds and 
tubers, have the same molecular constitution as starch- 
granules and cell-walls By close and acute reasoning 
from carefully observed facts, Nageli has therefore suc- 
ceeded in establishing this theory of the molecular consti- 
tution of organised bodies, a theory which satisfactorily 
explains many of the peculiarities of structure and 
properties which they present There can be little doubt 
that It is justifiable to extend this theory to the explanation 
of the intimate structure of protoplasm , in fact, in his 
later publications Nageli has asserted as much, and m 
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this he 13 supported by such authonlies as Sachs and 
Strasburger ; out it is impossible to say anything at 
present as to the form and arrangement of the inicellce of 
protoplasm beyOnd this, that they do not so act upon 
polarised light as to suggest that they are crystalline 
Full details on this subject, as well as a vast amount of 
other information, is given in the treatise on the Micro- 
acepe (second edition, K877), which Nageli wrote together 
with Schwendener ; fortunately an English edition of this 
important work may soon be expected to appear. 

In tracing the development of Nageli^s theory, it has 
been necessary to depart from the chronological order of 
his works In the years between 1S58 and 1868 he 
published his Beitrhge sur Wissinscha/tltch^n Botamk, 
which include several important works, for the most part 
anatomical. In the Arst number there is an elaborate 
paper on “The Arrangement of the Fibro-vascular Bundles 
and the Mode of Growth in the Stem and Root of Vas- 
cular Plants," which is important as containing a purely 
morphological classiAcation of the different forms of tissue 
of which these organs consist. This is followed by a 
detailed account, in the fourth number, of the mode of 
growth in thickness and of the arrangement of the fibro- 
vascular bundles in the stem among the Sapindauete, and 
this number also contains Nageli’s well-known investiga- 
tion into the mode of development and growth of roots, in 
which Leitgeb was associated with him This publication 
has a further interest connected with it, in that Schwen- 
dcner’B hist papers on ^\haL is now knov^n as his Lichen- 
theory appeared in it. 

During this period Nageli frequently contributed papers 
(the Boiantsche Mittheilungen) on a variety of subjects 
of botanical interest to the Proceedtnj^s of the Bavarian 
Academy, an activity which continues up to the piesent 
time. Allusion has already been made to some of these, 
And It would be worth while, did space permit, to give an 
account of most of them Among the more important 
the following may be mentioned — “ On the Sieve-Tubes 
of CuGurbita," On the Proleid Crystalloids of the Brazil- 
nut,” “On the Development of Varieties, " “A Theory of 
Hybridisation. Of late years Nageli has turned his 
attention more especially to the study of the chemical 
composition and vital processes of the lower Fungi, such 
as Yeast and Bacteria Among the interesting results 
obtained is the discovery, m yeast-cells, of a ferment 1 
(invertin) which converts cane- into grape-sugar, and of 
peptones But the real importance of these researches I 
only became apparent on the publication of two larger 
works, VIZ . **'lhe Lower Fungi in their Relation to In- 
fectious Disease" (1877)1 and “ A Theory of Fermenta- 
tion" (1879) It is of course impossible to give here any- 
thing like a satisfactory account of the contents of these two 
books. The hrst treats fully of the important part played 
by Bacteria in infection and contagion, showing, in fact, 
that these organisms are the causes and earners of the 
various forms of disease. In the second, after an exhaustive 
account of the process of alcoholic fermentation has been 
given, a new theory of it is propounded, based, not upon 
chemical principles, like that of Liebig, but upon the 
principles of molecular physics. Fermentation is defined 
as being “ the communication of the oscillations of the 
molecutes, groups of atoms, and atoms of the substances 
composing the living protoplasm to the molecules of the 
fcrmentible substance, in consequence of which the equi- 
librium of the molecules of that substance is disturbed, 
and decomposition is the result." It is also pointed out 
that, in th^ case of yeast, the sugar is to some extent 
decomposed within the cells, but for the most part outside 
them. 

Though this account of his works is but little more 
than an enumeration of them, yet U will suffice to show 
how impoMant are Nageli^s contnbutions to botanical 
science m the deportments of morphology, anatomy, and 
physiology, not merely as additions to the accumulated 


store of facts, but as new genemlisations from those facts, 
and as opening up fields for future research. 

Sydney H. Vines 


FBOF. TAIT ON THE FORMULA OF 
EVOLUTION^ 

A NOTHER point to which I ought thus early to direct 
your attention is the necessity for perfect definite- 
ness of language in all truly scientific work. Want of 
definiteness may arise from habitual laziness, but it much 
more commonly indicates a desire to appear to know 
where knowledge is not. Avoid absolutely all so-called 
scienhfic writings in which (as Cleik-Maxwell said) the 
attempt is made to “^ive largeness of meaning" to a 
word by using it sometimes in one sense and sometimes 
in another. It is true that we may thus economise m our 
language, and avoid the necessity for introducing new and 
hard terms But it would be a most expensive and per- 
nicious economy. It is only a blockhead who could 
object to the use of a new term for a new idea. 

Our only source of information in physical science is 
the evidence of our senses. To interpret truly this 
evidence, which is always imperfect and often wholly 
misleading, is one of the tasks set before Reason It 
IS only by the aid of reason that wc can distinguish 
between what is physically objective, and what is merely 
subjective Outside us there is no such thing ns noise or 
brightness ' — these no more exist in the aerial and 
ethereal motions, which are their objective cause, than 
does pain in the proj'ectile which experience has taught us 
to avoid You will find many prominent ideas, relics of 
a less enlightened age, from which Natural Philosophy 
has not yet wholly shaken itself free, which owed their 
existence solely to the confusion of the subjective with the 
objective 

With observation and experiment as our sole sources 
of information we have no nght, in physical science, to 
introduce d fnon reasoning We may (unprofitably of 
course) speculate on what tilings might have been, but 
we must not dogmatise on what they ought to have I^en , 
we must simply try to discover what they are. 

For aught that we can tell, the properties of matter, 
and physical laws in general, might have been other than 
wc find them to be How can any one of us tell whether 
bib conscious self might not have been associated in life 
with the body of an Eskimo or of a New Zealander, instead 
of with what he (no doubt) considers its much preferable 
tenement ? Speculations of such a kind must always be 
wholly unproductive and unprofitable, but for all that we 
cannot but allow that they are not intrinsically absurd 
Some years ago a critic of Mr. Herbert Spencer's 
Philosophy happened to quote from a book of mine the 
remark 1 have just made (that the properties of matter 
might have been other than we find them to be). Mr. 
Spencer's observation on this point is highly ^instruc- 
tive Had he not been a severely grave imilosopber 1 
should have taken it for a joke, lie said, "Does this 
express an experimentally ascertained truth 7 If so, I 
invite Prof. Tait to describe the experiments." ” Mr 
Spencer has quite recently published a species of ana- 
lytical inquiry® into my “mental peculiarities," "idiosyn- 
crasies of thought," “habits of mind,” “mental traits,” 
and what not, From his illustrative quotations it appears 
that some or all of these are manifested wherever there 
are differences between myself and my critic in the points 
of view from which we regard the elements of science. 
Hence they are not properly personal questions at all, but 

* Put of ui Introductory Lectilra dellvtred October 36, iBBo 
" la my leittr fNATUiBr vol In p 40s) wiH be fenmd md ^illiutntive 
Mr. SpoDCic] 


tnccdotv, whtth llr. Spooiicr dHlirci to be "m/ Ap thi p^int A greiit 
iCitDtific min, to whom 1 ihowed the correBMndencCp remarked that Mr 
Spencer murt be the onl/ man in England who could not ue the parfeot 
■ppoBiteneai of ihe toe^ota. 

1 Appendix to First Pritutpiti, detkUng ^iih Cn/n/iwi. <WiIliain 8 ind 
Norj^tCj iBBo) 
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questions specially fitted for discussion here and now. I 
mayj therefore, commence by inquu-ing what species of 
‘‘mental peculiarity" my cntic himself exhibited when 
he seriously asked me whether I had proved by experiment 
that a thing might have been what it is not ' ' 

The title of Mr. Spencer’s pamphlet informs us that 
it deals with Criticistns; and 1 am the first of the sub- 
jects brought up in it for vivisection, albeit I have been 
guilty (on Mr. Spencer’s own showing) only of “ tac 7 tly” 
expressing an opinion < Surely my vivisector exhibits 
here also some kind of “mental peculiarity" Docs a 
man become a critic because he Quotes, with commenda- 
tion if you like, a clever piece ol analysis or exposition 
published by another ? 

In Naiure for July 17, 1879, I reviewed Sir E 
Beckett's able little book, “Origin of the Laws of 
Nature," and as an illustration of that author's method I 
said 

" He follows out in fact, in his own way, the hint given 
by a great mathematician (Kirkman) who made the follow- 
ing exquisite translation of a well-known definition . — 

“ ‘Evolution IS a change from an indefinite, incoherent, 
homogeneity to a definite, coherent, heterogeneity, through 
continuous difTercnliations and integrations.’ 

"[Translation into plain English] — ‘Evolution is a 
change fiom a nohow isn, untalkaboutable, all-alikcncss, 
to a somehowish and m-general-talkaboutable not-all- 
alikencss, by continuous somcthingelsifications and stick- 
togethciations 

Later in my article occurs the following paragraph, 
which also is quoted by Mr. Spencer — 

"When the puiposely vague statements of the ma- 
terialists and agnostics are thus stripped of the tinsel of 
high-flown and unintelligible language, the eyes of the 
thoughtless who have accepted them on authority (’) are 
at last opened, and they are ready to exclaim with 
Titania 

" Methinks * I was enamour'd of an a^s. ’ " 

The translation is from Kirknian’s lemarkable work, 
"Philosophy without Assumptions," which at that date I 
had just read with pleasure and profit Humiliating as 
the confession may appear, I there saw Mr. Spencer's 
^‘ Formula" for the first time, and I did not notice the 
title given to it Hence, m quoting it from Kirkman, I 
very naturally called it by its proper name, a “ Defini- 
tion." For this I have incuricd the sore displcasiiie and 
grave censure of the mventoi of the definition. It seems 
I should have called him the discoverer of the formula ' 
Now this IS no petty quibble on words. It involves, as 
you will see immediately, an excessively important scien- 
tific distinction, to which your attention cannot be too 
early directed 

Mr Spencer complains that an Amepcan critic (whose 
■estimate is " tacitly ” agreed in by Mr. Matthew Arnold) 
says of the " Formula of Evolution ” — " This may be all 
true, but it seems at best rather the blank form for a 
universe than anything corresponding to the actual world 
about us.” On which I remark, with Mr. Kirkman, 
" Most just, and most merciful ! " Dut mark what Mr 
Spencer says — 

“ On which the comment may be that one who had 
studied celestial mechanics as much as the reviewer has 
studied the general course of transformations, might simi- 
larly have remarked that the formula— * bodies attract 
one another directly as their masses and inversely as the 
squares of their distances,’ was at best but a blank form 
for solar systems and sidereal clusters." 

We now see why Mr. Spencer caUs his form of words 
A Formula, and why he is indignant at its being called a 
DeJinUion, He puts his Formula of Evolution along-side 
of the Law of Gravitation 1 Yet I think you will very 
easily see that it is a definition, and nothing more. By 
the help of the Law of Gravitation (not very •accurately 
quoted by Mr. Spencer) astitonomers are enabled to 


predict the positions of known celestial bodies four years 
beforehand, in the Nautical Almanac^ with an amount of 
exactness practically depending merely upon the accuracy 
of the observations which are constantly being made ; — 
and, with the same limitation, the prediction could be 
made for 1900 a d., or 3000 ad, if necessary If now 
Mr. .Spencer' s form of words be a formula, in the sense 
in which he uses the term as applied to the Law of 
Gravitation, it ought to enable us to predict, say four 
years before-hand, the history of Europe, with at least its 
mam political and social changes ' For Mr Spencer 
says that his “formula" expresses "all orders of changes 
in their general course, — astronomic, geologic, biologic, 
psychologic, sociologic " , and therefore "could not pos- 
sibly be framed 111 any other than words of the hignesc 
abstractness." 

Added, November 11, 1880 

Mr Kirkman has lately " discovered a formula" more 
general than that of Evolution, the “ Formula of Universal 
Change Here it is — 

"Change is a penchoretical syneclw of pamparal- 
lagmatic and porrotcroporcumatical differentiations and 
integrations.” 

Even to this all-embracing formula, with Mr. Spencer’s 
leave, I would apply the humbler but fitter term "defini- 
tion " 

Of Mr Spencer’s farther lemarks there arc but three 
which are directed specially against myself (Mr Kirkman 
is quite able to fight his own battles ) He finds evidence 
of “ idiosyncrasies ’’ and what not, in the fact that, after 
pioclaiming that nothing could be known about the 
physical world except by observation and experiment, I 
yet took part in writing the "Unseen Universe"; in 
which aiguments as to the Unseen arc based upon sup- 
posed analogies with the seen. He says — "clearly, the 
relation between the seen and the unseen universes cannot 
be the subject of any obscr\ation or experiment, since, 
by the definition of it, one term of the relation is absent." 

I do not know exactly what " mental peculiarity " Mr. 
Spencer exhibits in this statement. But it is a curious 
one Am not 1 , the thinker, a part of the Unseen, no 
object of sense to myself or to others , and is not that term 
of relationship between the seen and the Unseen always 
present ? But besides this, Mr. Spencer mistakes the 
object of the book in question The theory there deve- 
velopcd was not put forward as probable, its purpose was 
attained when it was shown to be conceivable and not 
inconsistent with any part of our present knowledge 
Mr Spencer’s second fault-finding is apropos of a 
Review of Thomson and TatV s NaL PhtL (Naturf, 
July 3, 1879) by Clerk-Maxwell Maxwell, knowing of 
couise perfectly well that the authors were literally 
quoting New'ton, and that they had expressly said so, 
jocularly remarked "Is it a fact that ‘matter’ has any 
power, either innate or acquired, of resisting external 
influences ? ” Mr Spencer says — " And to Prof. Clerk- 
Maxwell’ s question thus put, the answer of one not 
having a like mental peculiaiity with Prof. Tait, must surely 
be-'No.” Mr. Spencci, not being aware that the passage 
IS Newton's, and not recognising Maxwell’s joke, thinks 
that Maxwell is at variance with the authors of the book ' 
Finally, Mr, Spencer attacks me for inconsistency &c 
in my lecture on Force (Nature, September 21, 1876) 
I do not know how often 1 may have to answer the 
perfectly groundless charge of having, in that Lecture, 
given two incompatible definitions of the same term. 
At any rate, as the subject is much more important than 
my estimates of Mr. Spencer’s accuracy or than his esti- 
mates of my "mental peculiarities,” I may try to give him 
clear ideas about it, and to show him that there is no 
inconsistency on the side of the mathematicians, however 
the idea of force may have been muddled by the meta* 
physicians. For tlint purpose 1 shall avoid all reference 
to "difTerentiations " and “integrations" ; either as they 
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are known to the mathcmaticiansj or as they occur in Mr. 
Spencer’s "Formula.*' Of course a single line would 
suffice, if the differential calculus were employed. 

Take the very simplest case, a stone of mass A/, and 
weight let fall. After it has fallen through a height 
A, and has thus acquired a velocity the Conservation 
of Energy gives the relation 


Here both sides express n'^r/ M - is the kinetic 

energy acquned, W h the work expended in producing it, 
But if we choose to divide both sides of the equation 

by (the average velocity during the fall) we have (by 

a perfectly legitimate operation) 

Mv - ir/, 

where / is the time of falling. 7 his is read — the 

fnomtntum m qutred i j the p} oduct of the fo? cc into the 

time during uduch it has 

acted ^ Hercj although the ^ 

equation is strictly correct, it 

IS an equation between purely 

artificial or non-physical 

quantitieSp each as unreal a^ 

IS the product of a quart into 

an acre. It is often mathe- ^ 

malically convenient, but that 
13 all The introduction of 
these artificial quantities 

at least largely, due to the \ 

strong (but wholly imslcad- 
mg) testimony of the “ miw- 

cular" sense. j 

Each of these modes of 

expressing the same truih, of \ 

course gives its own mode 
of measuring (and therefore 
of defining) force 

The second form of the c(|uation givcij 

t 

Here, therefore, force appeals as the innc-rate at which 
momentum changes , or, if v\c please, as the time- rate at 
which momentum is pioduced by the force In using 
this latter phrase adopt the convenient, and peifectly 
unmisleading, anthropomorphism of the mathematicians ' 
This IS the gist of a part of New ton’s second Law. 

The first form of the equation gives 

]/ 

~ h 

so that the same force now appears as the space-rate at 
which kinetic energy changes, or, if we please, as the 
space-rate at which energy is produced by the force 
Here are some of Mr Spencer's comments — "force is 
that which changes the state of a body , force is a rale, i 
and a rate is a relation (a*) between time and distance, 
interest and capital) ; therefore a relation changes the 
state of a body.” 

The contradiction which Mr. Spencer detects here, and 
over which he waxes eloquent and defiant, exists in his 
own ml|id only. The anthropomorphism which has mis- 
led him IS but a convenient and harmless relic of the old 
erroneous interpretations of the impressions of sense. 

P. G. Tait 


COMKT-FJNDERS 

I T IS only lately that the meteorites, or many of them 
which we see of a night making bright streaks in the 
heavens, have been shown to belong to definite streams 


having definite orbits and periods, and with the increase 
of our knowledge of these orbits the number of comets 
identified as travelling in the same orbits as meteor- 
streams has likewise advanced. 

Now that the intimate relation between comets and 
meteorites has been settled, greater interest attaches to 
the discovery of these casual visitors, many of which have 

E assed in our neighbourhood unobserved This is shown 
y the increased number of comets seen, now that it is 
part of the business of several observatories to keep up a 
systematic search 

To do this properly, a telescope of large field of view 
is required, and a constant sweeping of the heavens must 
be kept up, and to do this with an ordinary equatorial is 
extremely tedious, owing to the continual change of the 
position of the body required. 

To go back to early days of comet-finding, we call to 
mind the first instrument specially constructed for the 
purpose, so far as we are aware it is a telescope of 
Galilean conslraction. with an object-glass of 2\ inches. 



diameter, and having a total length of 5 inches. This 
was made by Dollond during the first few years of this 
century for Dr. Kitchener Since that time astronomical 
instruments have grown apace, and we have now before 
us Dr. Carl’s '* Repcrionum fur Evperimental-Physik " 
containing a description of the new comet-finder con- 
structed oy Herr Schneider for the Observatory at 
Vienna. 

The telescope of this instrument has an objcct-glaii of 
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6 inches aperture and 4^ feet focal Icngthj and the 
mounting is a sinking change from what we are usually 
accustomed to The great point to be attained by it 
is to cariy the telescope equatorially and allow it to move 
on a declination axis in such a manner that the eye-end 
remains stationary while sweeping the heavens It will 
be seen from the plate which, by the kindness of Dr. 
Carl, we are able to reproduce, that the declination axis 
is earned above the polar axis somewhat in the usual 
way, but that the telescope, instead of being carried by 
its middle at the end of the declination axis, is carried 
by a frame, O, so that the eyepiece is in the prolongation 
of that axis, and also in the prolongation of the polar 
axis, so that it remains stationary, Avhilc the object-glass 
sweeps in all directions. The handles d and n, within 
easy reach of the observer, enable him to give the requi- 
site motion to the telescope without the change of position 
necessary with an ordinary instrument The telescope is 
balanced on the decimation axis F by the counter- weight 
Q, and the excess of weight on one side of the polar axis 
IS balanced by the counter-weights Q Q Q 

Heir Schneider proposes to mount telescopes of much 
greater size, s-iy 30 or 40 feet long, in the same manner. 


NOTES 

M. MiLNL-EDWARDb having coinplcled the piiblicaLion of his 
-great work on “ Thysiclogie Comparcc,” a aub^ciipLion hab been 
opened by M Duma'*, the Perpetual becreLaiy of the Academy 
of Sciences, for the purpose of presenting the veteran zoologist 
with a gold medal. Subscriptions are to be sent to M Maindron 
at the Secretariat of the Academy of Science^, or to hi. Victor 
Masson, publisher, Houle vard St Germain, Panb M, Milne- 
Edwarda’s great >Aork is composed of fourteen large octavo 
volumes — the first four of \^hlch are out of print— of 500 pages 
«ach ; the publication began in 1857, and has been accomplished 
by twenty-three years of continual work It includes all the 
lectures which have been delivered by M Milne Ldvards at the 
Museum of Natural Hihtory during that lengthened period, and 
could not have been accomplibhed if the amUor bad not bad the 
-advantage of the immenae bCientiBc resourcci accumulated m that 
establishment during the last two cenluricb foi the study of 
nature. 

A Vienna corrcbpondeut beads us the following data regard- 
ing the Agiam earthquake — The damp ejected matter of ihe 
mud -volcano at Resiuca near Agram v\as found to contain no 
elementaiy sulphur nor sulphuretted hydrogen, but it contained 
sulphur metals decomposable by acids, and caithy caibonatcs, 
Along with organic substances of a humns nature The chief con- 
stituent of it 13 fine sand with uatei, and it comes from no great 
depth. Ihe mud volcano at Sc\ciej near Agram, also ejects 
<2m. high) chiefly a clayey-sandy mud, A^hlch maybe thrown up 
by movements of the ground w ater '1 he Gral? geologist, Peters 
(writing m the Tajij/w/), characterises the Agram earthquake 
of November 9 to 14 one of the most normal which could be 
observed in that region. Ihe movement kept exactly the 
direction of south-south-west, and was thus precibcly at right 
angles to the chief direction of the Eastern Alps The entne 
breadth of the territory aflected appears to be indicated by the 
towns of Klageufurt (Carmthla) and Szegedin (Hungary). .Since 
the formation of the Alps, and bo through a long senes of geo- 
logicri periods, all subterranean movements in this region of 
Central Euiope have been iu this ouc direction (ai Suss fir^t 
ahowed). For some monlhb past znovemenU ha^ been per 
celved to be in progress in various localities. That Agra-n 
ahuiUd be aflected as it has been is explained by an inspection of 
the geological map Not very far north from that town rkes 
X rMu-luble block of greenstone surrounded by chlorite schiit 
limcitonc and other layers, A not very broad band of recent 


Tertiary deposits separates the low ground from that mountain 
block, which thus forms a comparatively fixed point in the 
system. Every movement coming from soulli south-west propa- 
gated by these strata must impinge horizontally on the green 
stone block, and cause a. greater or less curvature of the strata, 
which manifests itself most nhere the lower ground remains free 
from Tertiary deposits. Unfortunately for Agram the strongest 
movement was directed precisely against that mountain block, 
aud so upon the town before it The whole phenomenon has 
nothing to do with volcanic processes. The repetition of the 
shocks IS easily explained by the reaction from curvature of the 
strata not occurring all at once. In opposition to Peters, the 
abtronomer and meteorologist, Rudolph Falb of Gratz, holdif 
the Agram earthquake to be volcanic, and connected with the 
strong attraction of subterranean lava by the moon They seem 
to have continued at more or less frequent intervals during the 
post week. 

In several parts of the Tyrol (Hall, Tbanr, Rum, Innsbruck.) 
ati earthquake -shock was experienced on the 14th inst. about 
9 15am, and on the same day there was a considerable shock 
(lasting 20 sec.) in Bavaria, at Fartenkirchcn and Mittenwald 
about 8 p.m. Dr, Franz Wocliiier has been delegateil by the 
Vienna Academy to Croatia to report on the phenomena. 

A LONE accompanied by earthquake shocks is reported to 
have occuired at Sitka in Alaska on October 25, causing much 
devastation. 

Jusr afier the death of its founder. Dr Uroca, the \\ell known 
T Ant hr opoh^i* entered on ih tenth year Ills successor 
in the direction of the Kivur^ Dr. Topmard, issues a prospectus 
intimating that it will be continued with renewed energy on the 
lines laid down by its founder. The Rtvuc embrace^ all the 
varied departments of anthropology, and its editor has the 
collaboration of the most eminent workers in the varied depart- 
ments 111 1 * ranee Broca left a great number of anthropological 

papers in \ariQUb stages of completeness, and these arc to be 
pubbahed in successive numbers of the Revue^ which deserves 
every encouragement. 

The laboialoiy of M 1 acazes Dutbiers at the Sorhonne has 
been opened this year again for cxpemnenls in zoology In 
the summer it vmII be iran’^ferrcd to the coast station in 
Bntaniiy 

The Pans Museum of Natural Ili-iLory l^^ing situated in a 
somewhat out-of-way place, h rather deserted by the students, 
and great ellorts arc madt to lender the cour e of lectures uhich 
are delivered Ihcie unusually attractive. M. Fremy, Lecturer 
on Chemistry, will speak on the great discoveries in chemistry 
made almost simultaiicousJy in Pans and in Loiidun about a cenCurv 
ago, and vull peiform all ihe oiiginal cx|)erimcnts, some of them 
With the very in-.tiiiments which were used by the discoverers. 

A vxHY inlcreslmg acquisition has just been made by the 
botanical department of the Bniish Museum In 17S3-4 John 
Millar made a senes of water colour diawmgi for the Earl of 
HuLe, showing the "leaves, stalks, and ramifications of plants, 
for the puipose of ascertaining then several species *’ They are 
bound m five volumes, with an elaborately flourished title page, 
and fill 92S octavo pages. The museum ha:] pui chased the 
drawings. 

The seismograph on Mount Vesuvius 19 said to indicate great 
subterranean dynamism Streams of Ja^a continue (o flow down 
the Dorth-west side cf the cone, and are increasing both in 
volume and number, "The \ csuvian eruption,” the Times 
correspondent states, '' has entered on a phase of greatly increased 
activity. The news reached us on Saturday, but, as P appeared 
only In those papers which ore directly intcres’cd iii the Funicular 
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Railway, It wu looked npon ai an exagfentioii to attract Sunday 
ttDCur 5 ioiiiit& It ii now, however, confinned that the lava is 
flowing over the lideiowarda Naples^ and, after having deatroyed 
the outwork bnilt to protect the upper station of the railway, is 
rnnmng mpidlydn a vivid btreak of fire parallel to the line, but 
at a dbtnuoe which does not thus far imperil its lafety. The 
appetade Ik described as magnificent, and crowds were oat 
watching the course of the lava and speculating on the fate of 
th^ FonlcnUr Railway/' 

An International Congrefs of Electricians accompanied by an 
iDternational Exposition of Electricity will be held iii Fans 
during the autumn of 1881. This Exposition is to be opened 
(under the patronage of the Government, though at the pecuiiiaty 
risk of private particb) on August r, and to continue until 
November 15 following. The Congress of Electricians will 
meet on November 15 in the rooms of the Palace of the Troca- 
ddro. Opportunity will be given for exhaustive research in all 
the various branches. The Exposition will remain open each 
cvemng until eleven o'clock to alTord opportunilich of testing the 
practicability of the diflerent systems of electric lighting. The 
Congress is to assemble under the presidency of the Minister of 
Posts and Telegraphs, and the vice presidency of three Erench 
and three foreign delegates. 

On February 10, 1879, a few gentlemen interested in the study 
of man met in the Smithsonian Institution to devise a method 
of mutual improvement The cfTorL resulted in the formation of 
the Anthropological Society of Washington, with Major Foweil 
for president, and Dr. Reynolds and Prof O T Mason as 
recording and corresponding secretaries. Twenty-four papers 
have been read, which, if one might judge from their title*, are 
most interesting and valuable contributions We learn from the 
Amertcan Naturalist that it is not yet decided whether a journal 
will be published, inasmuch ns (he Smithsonian Institolion and 
the Bureau of Ethnology '‘aflbrcl ample opportunities of pre- 
serving all papers of permanent value.” Without doubling this 
fact, we still hope that this young and vigorous society may not 
only have ibi own publication, but also that a long career of 
activity may ensue to provide the material for filling the pages 
of the same. 

Herr V, Bkrgso, In a recent work, Fra Mark og Skov, * 
has given some interesting data in regard to the habits of the 
Tarentula, Lycosa tarcntula^ Lotr , whose nests he has traced 
and examined on the Roman Compagna. lie found that the 
nest, which was well rounded and smooth, was approached by a 
tuimcl which, after running about a foot straight down below 
the surface of the ground, made a sudden short tnrn before it 
finally descended for about another foot into the spider’', abode 
The entrance to the tunnel is concealed by an oiched covering 
made by the interlacing of grasses and leaves. The eggs are 
inclosed in a spun bag, and the young appeal in the autumn, 
when they immediately seat themselves on the body of the 
mother where they remam till about April, neither parent nor 
ofispring seeking food during their hybernation. As many as 
991 individuals were on one occasion removed in February from 
the body of on emaciated tarentula. The superstitious error of 
dMuming that ihe bite of the animal induces an irrcMstible desire 
of dancing is due to the fact, that dancing having been originally 
employed aa a remedy against the poison, which is believed to 
be eUminaled by profuse perspiration, the action of the poison 
was confounded with the means of its eradication. 

Exotic batter Aici have long, from tbcir b canty, engaged the 
cnthiuloatic uttention of wealthy collectors, some of wboin, as 
notably the late Mr. Hewiston, hove olho enriched entomological 
literature with worka oontalning coloured figures of their fiivoante 
luects, M. C. Oberthiir of Rennes^ who, with hU brother 
JUntf, u ihe poucssor of a veryexteDilve entomological museum. 


in which la contained the late Dr. Bolsduval’a eoUecUoil qf 
Lepidoptera, has jhit pubbshed his QuatrUme livraiaon of a 
work, **jttudesd'^toinologle,” which has lane or lest regularly 
appeared during the last few years. The present part is devoted 
to the "Papilionldm" of hla collection, and dx odoured plates 
illostrate the species and varieties which he considen it necessary 
to describe. 

Much Interest has been excited in Norway by the recent 
appearance of a colony of beavers on the Voldifjord, a branch 
of the Frierfjoid, which Is at a considerable distance from the 
beaver-station sldl remaining at Omli on Nedenxq. 

Under the title IngHa^lser ovtr Nordlys anshlUde t Noijff^ 
Szf^rtge Danmark, bcarbeidede af Sophus Tromholt (Chris- 
tiania), IK e have the results yielded by 839 observations of the 
aurora boreabs, at 132 Scandinavian stations, on 154 nights, be- 
tween September 1878 and April 1879 on which the northern light 
was visible. The^e observations are arranged under four hesdj 
in accordance with (i) longitude and latitude of stations ; (2) time 
of year and age of moon; (3) colonr, form, and altitude of 
streamers ; (4) sound. Herr Tromholt considers that iL may be 
accepted certain, that the am ora u a local phenomenon, 
circumscribed by narrow Hints, and manifested at inconsidcrable- 
dialances from the earthS surface ; that the light is generally 
white, and less often red or green, but that m latitudes higher 
than Bergen it not unfrequently presents siiectral colours ; and 
that the accompaniment of sound u an indisputable fact in 
relation to the auroral phenomenon. We leom from Natureit 
that Herr Tromholt has resumed bis observations of the 
aurora, borealis, to which he ha^ devoted his attention for many 
years. It is his intention to make a catalogue of every recorded 
manifestation of the northern light in Norway , and for thia pur- 
pose he requests the co-opcration of other observers, and will be 
grateful for reference to any foreign sources of informaLiQn, 
such as ships’ log:;, journal 1, weather tables, almanacs, &c,, 
which might yield materials towards the bolter elucidation of 
this phenomenon. 

In a letter addressed to Mr. Gust by Prof. F. W. Newman, 
and just published in the Journal of the Royal Asiatic Society, 
on the Libyan languages, the writer remarks that St Augustine 
m his own day allc^jlcd that one language prevailed m Roman 
Africa, and that it was quite natural to suppose the same to be 
the case now, when a large and striking similarity was found in 
the leading nouns and verbs. The changes however induced in 
1500 years have broken up the original unity, and Prof Newman 
states that wc are now foired to admit at least four languages, 
each difienng From the other more than German from Dutch, or 
Portuguese from Spanish. 

The annual courie of five lectures in connection with ihe 
Brown Iiutilution will be delivered by Dr, W. S. Greenfield, 
Professor- Superintendent, in the theatre of the University of 
London, Burlington Gardens, W,, on December 13, 15, 17, ao, 
and 23 , at 5 50 p m. Subject Further Inves ligations on An- 
thrax and Allied Diseasci in Man and Animals. Microscopic 
specimens will be exhibited on December 22 from 4.30 p.m. 

We learn fiom Psyche that Miss Emily A. Smith, a well- 
known entomologist of Peoria, lllinoiB, has gone to Leipzig, 
where, if the university authorities will allow it, she will pursue 
a general couise of zoological work m the new laboratory of 
Prof. Leiickort This lady was recently elected a member of 
the Entomological Society of London. 

Capt. H. Kinc., R.N.j writes with reference to the InstmcCB 
of fascination mentioned at p. 56, vol. xxiii., that having heard 
(hat the American ostrich might be enticed within gunshot by a 
person lying upon his back and kicking hli legs and arms la the 
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fth he tried this 'with perfect success in Uruguay ; he BUppoGe^ 
l 4 at coiioilty wai the motive. A large coral upon the copper 
#f a man-of-war, Capt. King Btatesi is not unprecedented , he 
femtehen In 1839 seeing one of the size and bhape of a large 
caulifloweTi taken frOm the bottom of a vessel of the Indian 
navy, in the Persian Gulf, by a pearl-diver. 

Prof, Graham Bell has promised to read a paper before 
the Society of Arts upon his "Photophone"' at the ordinary 
meeting on Wednesday, December 1, As considirable interest 
H likely to attach to Lius paper it is announced that only members 
of the Society con be admitted, and that Ihcy will be required 
to provide themselves with special tickets issued for the 
occasion. 

We referred in the ^'Physical Notes” of our issue of 
November 11 to a paper lead before the American Associalion 
at Boston by Prof. Young, which combated certain phenomena 
in thermo electricity which were alleged to have been observed 
by llerr Exner. We have since received fiom Mr T, Drown of 
Belfast a letter in which, on behalf of Prof Fianr Kxncr of 
Vienna, he expressly disavows any such discoveries as those 
which Prof Young has set himself to refute. We readily accord 
to our courteous correspondent the opportunity for this dis 
avowal, since any red ec Lions cost even inadvertently upon the 
accuracy of Prof. Franz Exncr's work might unfairly prejudice 
readers against the general reliability of the researches which he 
has published in another department of science, and which our 
readers are aware are just now exciting considerable attention 

In Naiuhe, voI. xxii. p. 616, it was stated, on the authority 
of the Japanese papers, that Prof. Atkinson had, "during a 
sojoura m the Mitake Monntiinq of the Frovince of Koshu, dis- 
covered another valuable deposit of coal,” We are now informed 
that although Mr. Atkinson visited the Mitake Mountains last 
summer, he can lay no claim to so important a discovery. 

The Hon Sir Ashley Eden, K C S.I., has appointed Babu 
Ambtka Churn Sen, M.A,, and Synd Sahhawat lioasem, B.A , 
a native of Behar, to the two scholarships of 200/. a year each, 
recently created by the Bengal Government to be held at the 
Kojral Agricultural College, Cirencester. 

The Procureur- General of Pans having sent an explanatory 
note stating that he did not mean to attack the character of the 
medical advisers of the public prosecutor, but merely to give 
vent to his peculiar views, these gentlemen have withdra>vn their 
resignations and resumed their work. 

The Cutlers' Company have arranged for a course of lectures 
being delivered, or papers read, at the boll of the company 
during the ensuing winter season. The course will consist of 
four lectures or papers upon subjects intimately connected with 
the materials used in the manufacture of cutlery, the lectures to 
lake place on the following dates : — Wednesday, December i, 
18S0, Wednesday, January 5, 1881 ; Wednesday, February 2, 
1881 ; Wednesday, March a, 1881. Sir Henry Bessemer, C.E , 
F.R.S., has promised to commence the course, and will, on 
December i, read a paper " On the Manufacture and Uses of 
Steel, with special reference to its employment for Edge Tools.” 
The admission will be endrely free, but by ticket, which may 
be obtained on applicaUon to the hon. secretary, addressed to 
the Cutlers' Flail. 

It is announced that the electric cable manufacturing firin, 
Berthoud Borel and Co. of Cortaillod, in Ncuch&tel, have made 
a highly important discovery in practical telegraphy. After a 
long and expensive senes of experimenb they have sucoaeded in 
devising a method of laying cables wherel^ the inductions of the 
electric current from one wire to another^ although the wires are 
In juktapoifdon, is prevented. This ducovtiy, it la, aisertcd, 
rodbvea the last obstacle in the way of the wideii pofsible 
CRlntasloh of faculties for telephonic oomnumloatiQni 


067 ? ASTRONOMICAL COLUMN 

The Third Comet of 1869 —This comet, the orbit of which 
has BO dose a resemblancej to that of the comet discovered Iw 
Mr, Swift on October 11, was detected at Mar&cillm by M. 
Tempel on November 27, 1869, m the consteUation PegaBUs, 
and appears to have been last observed on December 31 at 
Leipsic and Kremsmunster, the hope of seeing it after the next 
jienod of moonlight not having been verified. On November 29 
Dr. Vogel, observing at Leipsic, desenbed it as a very faint 
large object elongated in the direction of the decimation circle ; 
m the comet -seeker its diameter was about 6 '. On December 7 
it was stiU very faint, large, and elongated m the direction 300*", 
the central condensation very slight. On the following night its 
diameter was 5', it had "a peculiar milky appearance” and 
hardly any central condensation, so that observations were 
attended with difficulty. On the 2lEt it was seen only with 
much exertion of the eye, but on the 31st, though the comet 
was veiy faint, Prof. Bruliiis consideicd hib separate comparisons 
certain to about ten seconds of arc. At Kremsmunster Prof. 
Strasser found it " extraoid manly faint ” during lU entire visi 
biljty, and m consequence of wanting central condensation, very 
difficult to observe, and hence considered that his positions would 
not possess the ordinary degree of accuracy. Ine elements of 
the orbit were calculated by Tide, Oppolzcr, Schulhof, and 
Bruhns, the paiabohc orbit published by the latter in No 1788 
of the AstroHomische Nachi-%ch(en being founded upon nearly 
the whole extent of observation, he remarks with respoct to 
it' — "Erne anmtellte Verglclchung hiesigen Bcobachtungcn 
scheint aber docTi auf einc Abweichung der Hahn von der Para- 
bd hinzudeuten . . ” We are not aware that any fiirther 
examination of this point was made. If the period of revolution 
be really something less than deven years, the circumstance of 
the comet having escaped observation prior to 1869 will not 
nevertheless occasion surprise, considering that both in 1S69 
and 1880 it has approached near the earth and has yet been 
very faint and dilTused, so lliat when the penbdion jiassage has 
occurred at other seasons of the year il might be beyond reach 
of the telescope. It will be most essential for the theory of the 
comet’s motion that observatipns should be continued ns long as 
possible at the present appearance, that if it prove to be one of 
short peno I itji next return to penhdion may be dosely pre- 
dicted * the computation of the planetary perturbations duriDg 
the penod 1869-80 will of course be a necessary process with 
this object m view. 

The Star LalAhde 10 13-4 — Mr. G. Knott has examined 
this star, to which we lately drew attention, as being credited 
with the very discordant magnitudes 3, 7*7, and 10. lie wri*ci» 
from Cuckfield on November 21 : "I looked the star up on 
November 8 and again on November 19, and found it on each 
occasion 7 9 mag, and sensibly equal to D.D. + 51", No 131, 
which forms a convenient comparison star Tins estimate, it 
Will be seen, agrees nearly with that in Duf chmitskrun^ ; 

Harding marks the star 6m. 


CHEMICAL NOTES 

In the last number oF the Btnchte nf tho German Chemical 
Society llerr v. Lipjimann describes experimenhi which ihow 
that a solution of pure cane sugar, when charged with carbon 
dioxide, IS slowly converted into inverted sugar. If the carbon 
dioxide be pumped into the sugar solution under pressure, the 
rate of inversion is coniuderably increased ; at 100° the inversion 
takes place rapidly. 

In the Annalts Chxm. tt Fhyi. the results of M. Raoul’s 
eaptfiuaents an the freezing points of alcoholic liquids are 
detailed. An aqueous solution uf alcohol containing r6 per 
cent, by volume freezes at - o'5 ; a solution containing 47 9 per 
cent, freezes at - 32“. The freezing point of solutions containing 
from 24 to $1 gram alcohol per 100 grm. water Is decreased by 
0**528 for each grem:.of alcohol : when more than 51 grm. 
alcohol are present to joo erm. water no regular decrease itt the 
h-eezing point was observaDle. The freezing points of various 
Wines ore given in the paper referred toi 

In Comptes nnd, M Kessler announces that he has |Jrepar^ a 
ciyBtalllied hydrate of hydrofluosilicic acid, viz., . 2H1O. 

The hydrate is a hard, colourless, very deliquescent solid, which 
fumes strongly m air, and melts at about 19 . 
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In the same lounul M, d< la Source desenbea hii experiments 
on the dialysis of ferric oxide dissolved in a sdution of 
feme chloride, Fee Bnivaia ” of medicine coniists of 
3oFe|0| . Fe|Cl« ; after three months' dialy^Ls of a dilute boIu- 
tiOD of this subflUnce the greater part of the chlorine had passed 
into the ^alysate, the proportion of feme oxide to chlonue was 
then li6Fe,0| . FegClg, and the chlorine yet continued to pasj 
through the dialyser. The author thinks that feme hydrate is, 
per se, under certain coaditioni Roluble m water. 

Herk a. Herzen describes m Centralblatt some ex- 
periments on acetous fermentation. In each of three flasks was 
placed 100 c.c pure water . to the first dnsk lo per cent, pare 
alcohol and a drop from the surface of a fermenting wine full 
of Mycoderma acet% were added , to the second flask were added 
5 per cent, of pure acetic acid and a drop of the fermenting 
wine , and to tne third flask were added 5 per cent, acetic acid, 
5 per cenL of a saturated solution of bone acid, and a drop of 
[he fermenting wine. After eight days at 25° no Mycoderma 
appeared in the first Aask, much appeared in the second, and a 
little in the third. Hence the author concludes that Mycoderma 
atd\ lives at the expense of acetic acid already formed in wine, 
and that it does not cause the transformation of alcohol into 
ncelic acid, but that it 19 rather a conscqnence of this chemical 
change; further, that bone acid retards the development of 
Myc^erma^ but docs not prevent it in presence of already- Formed 
acetic add. 

In Dmglet^s Polytech- Journal a paper appears by Drs Lunge 
and Schappi, on bleaching' powder The results confirm the 
now generally accepted foimula firit proposed by Odliiig, viz., 
CaOClCI. 

It was showu some time a^o by II. T Broun that alcoholic 
fermentation proceeds more slou 1y under diminished than under 
ordinary pressure According to Boussingnult {Comp/, fcnd.), 
however, sugar is rapidly transfoi tned into alcohol by the action 
of yeast, if the carbon dioxide and alcohol, as these arc produced, 
be rapidly removed from the fcimenting liquid. Addition of 
alcohol soon stops fermentation under ordinary circumstances , 
Boussingault shows that if the vessel containing the fermenting 
liqnid be connected with an an -pump which is worked energetic- 
ally, fermentation proceeds rapidly even when a considemble 
amount of alcohol has been added to the bquid. 

In connection with the recent liquefaction of ozone by Haute- 
fcuille and Chappnis, the follow mg numbers, from a paper by 
the same authors in Comp/ fcnd.f me of interest, as showing the 
exact influence of temperature and pressure on the oronihing of 
oxygen Diminution of pressure does not tend to increase the 
amount of ozone product, but decreased temperature excrli n 
marked action m increasing the amount of oxygen transformed 
into ozone — 
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A Dittk describes in Com// rend, a number of new fluorine 
compounds of uranium , the most important are UF^ . 8IIF and 
U^F|, produced by the action of hydrofluoric acid on the oxide 
UsOq , when the former compound is heated in a closed platinum 
dish It melts, gives olT hydrofluoric acid and small quantUieii of 
the oxyfluonde UOF^, winch compound is produced In larger 
quantity by heati^ the above mentioned oxyfluonde, UOjF,, in 
a closed vessel The hexAuonde UFg is produced by heating 
the doable salt UF. , 811 F in an open crucible Various double 
salts arc aUo desenbed, the general formula b.ing UO,F| . 4MF, 
where M may be K, Na,^i, Rb, or Tl, 

Cleve has made a rcdetermioation of the atomic weight of 
the very rare metal erbium {Comp/ rAMj). Assuming the 
formula of the oxide to be the atomic weight of the metal 

u 166, Pure erbia, £rjO|, is a beautiful rose-coloured earth, 
slowly solublQ in acids, having a specific mvity of 8*64, nnd 
forming salts characterised by a deep-rea colour ; several of 
these salts are described by Cleve. 

The same author has succeeded in separating nearly pure 
Jhu/iHm ; this metal and its salts are colourless, but solutions of 
the salts show two absorption band^, one strongly marlud in the 


red, and one broad band in the blue. The atomic weight,^ 
thulium 13 I29'6 or 1707, according as the metal is regarora u 
di- or Irl valent. 


PHYSICAL NOTES 

It is stated that amongst the recent discoveries of Prof. Bell 
m connection with the ph^otophone research is the interesting 
fact that melted sulphur conducts electrically like seleniam, but 
only at tempvatures below that at which it thickens and becomea 
dark and yiscid. 

Thu Compus tendu^ for November 2 luforma us lliat Prof. 
Graham Bed and M. Janssen have attempted to Aeor with the 
photopbone the sounds believed to accompany the rapid com- 
motions taking place in the solar photosphere The experiments 
were made at the Observatory of Meudon, a selenium cylinder 
being placed in different parts of an image of the sun some two 
feet 111 diametei. No very conclusive results were obtained, but 
M. Janssen has further suggested that a sort of concentrated 
eflect might be obtained by passing a number of successive pho- 
tographs of a sun spot across a beam of light, the variations ot 
the intensity of the beam producing sounds when they fall upon 
the sensitive "photo phonic pile” of selenium. Some experi- 
ments in furtherance of_thi9 suggestion arc now proceeding. 

Having undertaken a series of researches upon the rapidity 
of evaporation of liquids, in dependence from the cohesion of 
moleculcii on their surfaces, M. Sreznevsky has measured how 
this rapidity vanes with the variations of the height of the 
meniscus. He has established that, the diameter of the meniscus 
remaining invariable, the rapidity of evaporation increases as 
the height of the meniscus dimmisbcs, that is, as Us radius in- 
creases. Theie is however an anomaly as to this last law for 
distilled water ; when the evaporation is measured in a mcniscoB 
the height of which is gi eater than the radius of its basis, the 
rapidity of evaporation increases throughout, however the radium 
of the meniscus begins by di^niihmg, and increases only after 
having passed through a minimum, but this minimum does not 
have a correal ponding minimum in the rapidity of evaporation. 

At the recent meeling of the Helvetic Society of Natural 
Sciences M. Forel desen^d a thermal which is developed 
III u inter parallel to the shore of a lake of fireah water, and Which 
separates the pelagic from the littoral region. The water of the 
foimcr region remains long, and m some lakes always, at a tem- 
peiature ^ve 4'' C , in the littoral region, if the winter be cold, 
the temperature descends between and zero ; and between 
the two there is a band of water at 4 , descending to the bottom 
— a kind of mountain with crest parallel to Ihe shore and a talus 
on either side. 

M. DufuUR desenbed at the same meeting an apparatus for 
indicating the variations of chemical intenbiLy of the sunlight. It 
has some likeness to Draper's tithonometer ; the pnnciple is, 
opposing the variable action of light on a mixture of chlorine 
ana hydrogen, with on electric current (of variable intensity, and 
measurable each instant), which by its passage causes decompoA- 
tion of a quantity of hydrochloric acia equal to that produced 
by action of the li^ht on the mixture of chlorine and liydrogen. 
The apparatus is like a RumFord difTerenlial thermometer ; in 
one bulb is some hydrochloric acid lolution, with carbon elec- 
trodes, in the other some sulphuric acid. The light acts on the 
former One mode of measurement is to note the time taken in 
displacement of the sulphuric acid column a certain distance 
along the connecting tube Then bring back the column to its 
original position by passing ihe current. 

M Pictet has lately made experiments {Arch, dt Sci.^ 
as to the dissolving pov^er of gases and vapours on one 
another. Various solutions of alcohol and water were suc- 
cessively put into one of two glass balloons connected by 
a tube; pressure was diminjahed with an air-pump, bo that 
the space became filled with vapours from the nnxlure. By 
closing ihe tapered point of the second balloon wich the 
blowpipe, the apparatus allowed of distillation being eflected 
with small differences of temperature. Plunging successively 
the balloon that held the solution in water at from o'* to 80 , 
and the other in water only Y or a fraction of a degree below 
that of the liquid, M. Pictet got condensed products, the quality 
of which indicated what "affinity of solution" existed between 
water and alcohol. The following conclusions were arrived at : 
I The weight of condensed liquid 11 proportional, in unit time, to 
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Lljfe diffkrenci of Hmpcraiitrt between the liquid in ebullition and 
(Be condenEcd liquid. The weight of liquid condcofcd iti unit 
time ii Independent of the interior pressure or of the mean tem- 
perature during diatillailon. Analysis shoiKs that the gates 
nave 110 power of solution on one another Kf. Fictct uas thu^ 
led to an industrial protefs for reciificaiion of spirits 


GEOGRAPHICAL NOTES 

At the mcelmg of the Geographical Society on ^^londay. Sir 
Bartle Frere read what may best he described as a suggestive 
paper on Temperate bouth Africa as a route to Ibc Central 
Equatorial Hrgion. After defining the temperate region as the 
vast tract of country extending to Cape Fno on ihe Atlantic 
coast and to the month of the River Tugela on (be opposite side 
of the continent, and giving a brief account of Us geography, 
&c , Sir Bartle addressed himself chieHy to the task of pointing out 
how it could be made available as a base of opeiations in exploring 
the country north of the Zambesi, and sugges'ing agencies uhich 
might be turned to account for the extension of ideographical 
knowledge. These agencies are the traders and hunters, who 
have a wide acquaintance with many regions otherwise unknown, 
and missionaries of various denommations The latter have no 
less than eigbty-four fixed stations beyond the colonial bound 
aries, manned by Si2 Luropcans, many of whom are highly 
cultivated and intelligent men, and have great opportunities for 
acquiring geographual information. Sir Bartle hrere also hoped 
that the Council of the Society might sec their way to urging the 
Government to undertake a proper survey of the coast-line, as 
well as of the interior of the hve colonies. 

Ar the meeting of the Berlin Geographical Society on Novem- 
ber 6 the safe arrival of Dr Lenz at Timbuctoo (by a route not 
before taken by any Kuropean) wai announced Iwo of hi> 
followers weie lost 111 the desert, and tAO had gone bick. Dr 
Sleeker (who lately went to Massow ah w iih Herr Rohlfs) will, 
according to circumstances, either push through the Galla regions 
or to the East coast, or to the Great Lakes. Major v. 
Meebow reached a town on the Quanza, in the leriitory of the 
Hollo, about 2C0 km. from Malangr on July J9, after gieit 
difhcuUiex, cspeaally in carnage of the boat. The natives were 
friendly throughout A 1 11 lie above the jilace reached are the 
two last falls of the Quanza, between which ib ihc mouth of the 
Cambo The Major seems to have been (he first white to visit 
these waterfalls. He was going to Lupung wilh a view to 
determine the counc of the Quanza Dr I'ugge and Lieut. 
'Wusmann were also travelling in that region the same month, 
intending to reach Mussumba, the rc>.idcnce of the Afuala 
Jambo , Dr. Pogge's object is to establish stations in the interior. 
Lieut, ^Ylssman^ will make journeys for topographical and 
collecting purposes. Ihe Laban liavcllcr. Dr. Malteucci, is 
reeking to reach Bornu from South Dar-For, going round 
Wodai and Bagirmi Inta^ aha (he .Society lesoJvcd to memo- 
rialise the Gcniiau Government to take part m the iiilernutioiial 
project of Systematic Polar investigation. 

At the sitting of November 19 of the SociLtc de GLOgraphic 
of Paris M, Zwcifcl received the palm of Oificer of the Academy 
Bi a reward for the discovery of the sources of the Niger, m 
company with M. Marius hfoostier. 'Ihe laureate declining to 
speak himselff on address was delivered on behalf of him anJ his 
companions by Dr Harmand, the well-knowm expilorer of 
Cochin Chino, It appears that MM Zweifel and Monstier ^aw' 
a gramte rock from which the pow rful stream takes its rise , 
but they were not admitted to -the site, owing to the high 
priest of icmbi Saleh, who inhabits an island <iituated on 
B small lake formed by th^ stream at a very few miles from its 
source. So something more remains to be done to complete 
the work begun by Laing, Keade, and Blyden, 

Sir Allen Young leaves England next month in his yacht, 
■nd will vibit, among other places, Ihc Canary Llands, a portion 
of the West Coast of Africa, and St, Helens, extending his 
voysjge as far as the Cape, where he will make preparations and 
Inquiries for a projected expedition of discovery to be undertaken 
Ij him to the Antarctic regions. It will be remembered that 
the Erebus and Terror, commanded by Sir T. Ross and Capt 
Croilcr, penetrated in 1841 to 78" 4' S., a latitude which has 
never been reached before or tince. 

The November number of Peierpiann's has a 

long papo hy Spirldion Gopce vie, ^containing his ethnognphical 


studies in Upper Albania. A 'sery hne map embodies the 
important rcEulta of Severzov's exploration of the Pamir in 1S78, 
with accompanying text, followed by an account of Lieut -Col 
Pjevzov's journey through Mongolia in 1878-9, to Kuku-Cholo 
and Kalgan. A summary is given of the Arctic Aork of 1880, 
followed by the usual monthly note<; 

The firit Bnlhttn of the rcLently-forined Internal lonal Geo- 
graphical Institute at Berne consisLs of a programme of the 
projected Italian Antarctic Expedition under Lisut. Bone, which 
IS to leave Genoa in March 1881 A sketch is gi\en of what ha*^ 
been previously done m this region, showing that the held in 
practically virgin 50 faros scientihc work is concerned. The 
programme of the Italian expedition is very comprehensive, and 
the ultimate object is to pave the way for the c&lnlilishment of nn 
Antarctic observing station. 

No 3 of vol. III of the Dcut^Jie aphuJie BJutUr, the 
organ of the Bremen Geographical .Society, contains the con- 
tinuation of the unfortunate Dr. Rulenljerg’s journal in 
kladagascar, and the lecture given at the Danzig meeting of the 
German Association by Dr Neumayer on " Polar Expeditions 
or Polar Re'=eaich>” To the latter aide lectuic we refen ed 
last\icck, the point insisted on being that while the two nre 
perfectly congruous, the former should be subjected to the latter, 
whi.;hiiiust be earned out on the system of Polar oli^crvatones 
advocated by Weyprecht, and to wbirh nearly every civilised 
nation adheres except England 

The new number of the Mai^eilles Geograplui;.iI Society's 
Bulhtin contains a vciy voluminous account by Mes^r- Zweifel 
and MoUstier, of their c\|icilitioii to the sources of the Nigtr. 
This memoir is illustiatcd by a map shoeing their route, and 
supplemented by an appendix containing information as to ihe 
natural resources of ihe count! y traversed, the laces * f the 
interior, ik.c 

The last part of Le Globe contains a pai’ier (with nnp) on t!ie 
Island of Cyprus, by M P.inl Lhaix, and some account cf 
recent researches in the Pamir, furni^heil by M. VeniukoIT 

In the current number of T es ALshous Caiholtjue^, Arm 
bmster has commenced a •^erics of papers on Corea, drawn froM 
inFormxIion furnished from lime to lime by the Romish mis- 
sionaries, ihc only Europeans w ho liav c ever had any nppjrLunry 
of acr[uiring a real knowledge of the interior. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxmnn — '1 he pi elimlnary examinalinn m the Nalmal Science 
School begins on Monday next, November 29. The 1 inal 1 loiio 
School begins on Monday, December 6. 

The Brakenbiny Scholarship in Natural Science at Balliol 
College has been awarded to Mr William Stroud, from Owens 
College, for proficiency m physics and clicini^iry P^oxinu 
axifynt Mr A D. Hall, from ^fanchester (iramniar School. 
Mr. J J Hart, Manchester (iranunar School, and Mr J. E. 
Marvh of Balhul, arc honourably mentioned 


ON A METHOD OF DElhRMINlNG THE 
CRITICAL TEMPERATURE FOR ANY 
LIQUID AND ITS VAPOUR WITHOUT 
MECHANISM ■ 

A PIECE of itralght gla^'i tube- 60 centimetres is 1 con- 
venient length — IS to be filkd with the substance in a btalc 
of the greatest purity possible. It is to contain such a quantity 
of the substance that, at ordinary atmospheric temperatuTes 
abjut 3 or 4 centimetres of the tube are occupied by steam of 
the substance, and the remainder liquid. Fix the tube in nn 
upright position, with convenient appliances for warming the 
upper 10 cenlimelrea of the length to the critical temperature, cr 
to whatever higher or lower temperature maybe desired, an- 1 
for u arming a length of 40 centimetres from the bottom to some 
louer temperature, and varying its temperature conveniently at 
plea-sure, 

Commence by warming the upper part until the surface or 
separation of liquid and steam sinks below 5 cenlimelrea from 
the top. Then warm the lowest part until the zurface rises 
» By Sir William Themson, Biiii^h Assuci-inon. Sw.viu^n, Seciion A 
Tuesday, Aiifuai ji 
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agiln to a cofiTenient posidon/ Operate thiu, keeping the 
suriace of reparation of liquid and solid at aa nearly as possible 
a constant position of 3 centimetres below the top of the tube, 
until the surface of separation disappears. 

The temperainre of tie tube at the place where the surface of 
separation was seen immediately before disappearance is the 
critical temperature. 

It may be remarked that the changes of bulk produced by the 
screw and mercury in Andrews’ apparatus are, m the method 
now described, pn^uced by elevations and depressions of tem- 
perature in the lower thermal vessel Dy proper arrangements 
these elevations and depressions of temperature may he made as 
casUy, and in some case^; as rapidly, as by'the turn in? of a screw. 
The dispensing with all mechanism and joints, end the simplicity 
afforded by using the substance to be experimented upon, and no 
other substance In contact with it, in a hermetically sealed glass 
vessel, are advantans in the method now describe. It is also 
interesting to remark that in this method we have continuity 
tlirough the fluid itself oil at one equal piessure exceeding the 
critical pressure, but at different temperatures in dilTerent parts, 
varying continuously from something above the critical tempera 
ture at the top of the Lube to n temperature below the critical 
tenmerature in the lower part of the tube 

Tne pressure may actually be measured by a proper appliance 
ori the outside of the lower part of the tube to measure ita 
augmentation of volume under applied pressure If this is to 
be done, the lower Lhcrmal vessel must be applied, not round 
the bottom of the tube, but round the middle portion of it, 
leaving, as already described, 10 or 20 ems above for observa- 
tion of the snrface of separation between liquid and vapour, 
and leaving at the bottom of the tube 20 or 30 cms. for the 
pressure measuring appliance 

This appliance would be on the same general pnnciple as that 
adopted by Prof, Tan in hi^ teats of the Challenger thermome- 
ters under great pressure {Prottidin^s^ Uoyal Soc Edin., 1880) , 
a principle which 1 have myself used in a form of depth-gauge 
for deep-sea soundings , m which the pressure is measured, not 
by the compression of air, but by the flexure or other strain 
produced m brass or glass or other elastic solid. 


ABNORMAL VARIATIONS OF BAROMETRIC 
PRESSURE IN THE TROPICS, AND THEIR 
RELATION TO SUN-SPOTS, RAINFALL, AND 
FAMINES 

T N the first part of his work on the Meteorology of the Bombay 
^ Frcaidcn^, which was submUted to Government in August, 
1875, Mr. Charles Chambers pointed out that the vanationor the 
yearly mean barometric pressure at Bombay bhows a periodicity 
nearly corresponding lu duration with the decennial sun-spot 
period (see ‘'Meteorology of the Bombay Presidency," §26, 
p. I a), and m August, 187S, in a letter to Nature, voI. xvm. 
p. 567, 1 drew special attention to this relation, pointing out that 
the observations of the svinter and summer half-years, ■separately 
«s well as conjointly, show that the pressure la low when the sun- 
spot area is great, and vice lersd, but that the pressure curve 
hihind the sua-spot curve 

In November of the same year the eminent physiast, the late 
Mr. John Allan Broun, regarding the relation thus established 
between the vonationa of barooietuc presbure and sun-spots os 
one of very great importance, in that it gave a piobabiUty to the 
exiatcnce of Binutar laws in the variations of other meteOFological 
clement which he believed was previously w'Onting, comnmni- 
cated to the same periodical (Nature, vol. xix. p. 6) an article 
in which he showed, From the observations recorded at Singa- 
pore, TVevondnim, Madras, and Bombay, that the years of 
gteateit and least mean barometric pressure arc probably the 
same for all India, and from thu he inferred that the relation to 
the decenuial sun spot period found for Bombay holds for all 
India 

In December, 1878, Mr. S. A. Hill supplemented and con- 
firmed Mr, Brdun’a communication by giving bimiUr data for 
Calcutta (Nature, vol. xlx. p. 432). 

In May, 1879, Archibald communicated to 

Nature, vol. kx. p. i8, the fact (brought to his notice by Mr. 
S. A. lliU) tbit at St. Petenborg the mean animal barometric 
pressure*!! high when the sun-spots ore numerous, low when they 
ore few, but Out the pressure epochs log behind the san-spot 
epochs. 


In December of the sime year Mr. Blanford presented to the 
Asiatic Society of Bengal a paper {youmal of the Aalatie 
Society of Bengal, vol. xlia. part li. i88g^ p. 70) in which 
it was shown Uiat the barometric observations recorded at 
Batavia from 1S66 to 18 78, at Akvab, Chittagong, and Darjeehng. 
from 1867 to 1S78, at Port Blair from iw to 1878, and at 
Singapore from 1869 to 1S78, afford more or less confirmation ot 
the results previously obtained for other stations in India,' And 
in the same paper Mr. Blanford brought forward the observations 
recorded at the kuBsian observatories at Ekatermburg, SUtoust, 
Bogolowsk, and Barnaul from 1847 to 1877, and showed that at 
the two former stations during the whole penod, and at the two 
latter dunng the first half of it, the barometric variations were 
similar to those previously obtained by Mr. Hill for St Petersburg. 

Tu A subsequent letter to NATURE, published in March, 18S0, 
Mr. Blanford discussed the same observations in greater detail, 
dealing with the summer and winter observations separately, as 
well 05 conjointly, and showed that the decennial voi'iation of the 
barometric pressure found for St. Petersburg was exhibited 
only by the observations of the winter montlis. He also obtained 
similar results for Ekaterinburg and Barnaul, but he appears to 
have overlooked the very important facts that the range of the 
winter curves rapidly decreases in passing from St. Petersburg, 
through Ekaterinburg to Barnauland, that the summer curves for 
the two latter stations are, on the whole, of the same character 
as the summer curves of the Indian stations, as may be seen by 
comparing the dotted curvcii for Ekaterinburg and Barnaul, 
given m Naiuhe, vol xxi p. 48, with the summer curve for 
Bombay, given lu vol. xviii. p, 568 of the same periodical He 
aho showed that the barometric curves for Batavia, Singapore, 
and Port Blair were, os at other Indian stations, of the same 
character both in winter and summer. 

In 1873 and 1874 (see British Association Reports for those 
years) Mr. Meldnim showed that there was strong evidence of a 
connection between sun-spots and rainfall, and he has recently 
(<>ce Monthly Notm of the Meteorological Society of Maunlius 
for December 1878) put this question beyond oil reasonable 
doubt by showing that the mean yearly rainfall of Great Britain, 
the continent of Europe, Amciico, India, and the Southern 
Hemiaphctc, varies m the same way as the sun-spots, being on 
the average great when they ore numerous, small when they are 
few. 

In my "Brief Sketch of the Meteorologv of the Bombay 
Fiesidency " ® in 1876, I pointed out that the abnormal variations 
of the monthly mean barometric pressure in that year were 
mainly variations m the intensity of the usual seasonal move- 
ments, although at lea^t some portion of the variations influenced 
a wider area than the Indian monsoon region, and in the Sketch 
for 1877 1 attributed the uniformiy high barometric prchbure and 
the deficient ramrall of that year to a weak development of the 
equatorial belt of minimum pressure, probably induced by a 
diminution of the solar heal. 

In the Report on the Meteorology of India in 1877 Mr. Eliot 
showed that (he high pressure of that year was a characteristic 
of the whole Indian area and also of Australia 

In my meteorological sketch for 1878 I showed that the 
abnormal barometric movements observ^ at Zi-ka wei in China 
and at Manilla m 1878 were similar to those recorded m Western 
ludia \ (hat the latter largely Influenced the rainfall of the Bom- 
bay Presidency , and that m former years of deficient ralnfaU at 
Bombay the baraineter had been relatively high, not only at 
Bombay, but also at Mauritius and Batavia 

lu the paper VToumal of the Asiatic SocieU of Bengal, voL 
xlix. part 11., k88o, p. 70) alicady quoted, Mr. Blanford has 
confirmed the fact that the excessive preasore observed in the 
Indian area in the years 1876 to 1878 extended to China and 
Australia, and he has also shown that it affected Western 
Siberia also. 

In my sketch for the year 1879 I have shown that these 
uniform variations of barometric pressure ore accompanied by a 
nearly uniform vanation of the percentage rainfall of all portioni 


’ During tH« first hftir of these pcflods llie results for Suigspore, Akyab. 
Chlltagoog, and Daijeeling differ 10 much from each other and from the 
Rmorkabfy accordant kiuIli obtained from the mori widely H^rniad 
•tatiom of Bumbay, Cnlcuita, Port Blair, and Daiavu ai to luggeit that th« 
former ve of doubtful validiiy during the earlier yemrx 
■ Theie ilcetchei are submitted uniuUv to Govehiinent ui Auguik of the 
year following that to which they refar^ kb nolicei in Natuki. vol. iviii 
pp. 199 end C19, vol xxi p. jBi. The sketch for iByp, contalniitf lume 
Mrther Importanl conclusions iriui reference to the vanaboni of raint^l and 
barometric pressure , hoi recently been subniittad la Government. 
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of the Bombay Preaidency, and that the proportionate increase 
or decrease of the abnormal rainfall, correipQ^ln^ to a fall or 
rise in the abnormal pressure of a tenth of an inch of mercurri 
amounts to more tlian om hundrtd cent, of the normall fall , 
but that the variations of the ordinary monsoon gradients pro- 
duce very different effects on the rainfall of diiferent districts, 
depending on the geographical peculiarities of the particular 
locality. 

From all these facts it is clear that there is some intimate rela- 
tion between the variations of sun-spots, barometric pressure, 
and rainfall j and as famines in general are induced by a defi- 
ciency of ram, it is probable that they also may be added to the 
nbove List of connected phenomena What is required in order 
to gain an insight into the causal relation of these variations is 
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that they should each and all be studied in gi eater detail than 
has hitherto been attempted. Accordingly 1 commenced, more 
than a year a^o, a detailed investigation into the nature of the 
abnormal vanalions of barometric pressure, and have been led 
to the discovery of some new facts which appear to me to be of 
sufficient importance to render it desirable that they Sihould be 
published m anticipation of the theoretical conclusions dcducible 
therefrom. 

Commencing with the daily abnormal barometric variations 
observed at several stations m Western India, it was soon found 
that as the time over which an abnormal barometnc ffucLuaiion 
extended became longer and longer, the range of the fluctuation 
became more and more uniform at the various stations, thus 
leading to the conclusion that the abnormal variations of long 
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duration affect a vt}y v>ldt ar§a. To test this inference it became 
necessary to compare the observations recorded at Bombay with 
those of some distant tropical station. Batavia was chosen, and 
on curving the daily observations side by aide with those of 
Bombay, me de^ee of accordance between them was found to 
be truly surprising, considering how far the two stations are 
«pvt. The next step was to compare the monthly abnormal 
variatiom of these two stations^ and finding that they presented 
many iimiUr features, as well as rome diQferences, to smooth the 
voriatloiu by taking tbree-monthlv means. The degree of ac- 
cordance was now round to be sUlI greater, many of tne discord- 
ances having been eliminated in the process of omoothuig ; bat 
os some djjTerences were still observable the proeds was re- 
peated, givuig nme-monthly mqins of abnormal pressure corre- 


sponding to the middle of the months January, April, July, and 
October of each year. The carves obtained m tbii way for 
Bombay and Batavia were then found Lo be alMost identital m 
but with this very remarkable difference Mr curve /qv 
Baiavta was seen to la^ very persistently about one month, behind 
the Bombay curve Similar results were then worked out from 
all the available data for the folloning tropical itatlons St, 
Helena, Mauritius, Madras, Calcutta, and Zi-ka-wei, and foi 
comparison with them the monthly sun spot areas were 
in exactly the same manner The results are given in the fol 
lowing table, and graphically represented by the continuou! 
curves on the annexS plate : — 

* Taken from ihe piper by Meiiri De Li Rue, Stewart, and Loewy. 
published in the PhilaiJ/hteai TmftsaitiaHi lor 1H7D, p iia, 
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Comparison of Abnormal Baromctnc Alovements at Dtjftimt 
Statioifi.—Tiie general resemblance of all ihese curves to each 
other H very remarkable, indeed if the Mauritius curve for 
the years 1867 and 1868 be excluded, there is scarcely n single 
prominent feature in any one of the curves which is not 
reproduced lu the others. To show this the corresponding points 
of the dilTerent curves liaxebeen niaikcd with the same small 
letters It will be seen, hou ever, that there is strong evidence 
of a Mant of exact simultancily in the barometric movements at 
dlflerciU stations, and that as a rule the changes take place at the 
more westerly stations sevetnl montln iarher than at the more 
easterly ones. 'I'his is particularly noticeable in the curves for 
St. Helena and Madras from 1S41 tj 1846, uhen the latter some- 
times lagged behind the foimcr by as much as six months , 111 
those for Mauntius and Calcutta from 1855 to 1866, when the 
latter persistently lagged bexeral moiuln behind the former, m 
those for Bombay and Calcutta from 1862 to 1866, when the 
diflerencc in time often amounted to n/noardj of months , in 
those for Bombay and Batavia from 1867 to 1878, when (as 
already remarked) the latter lagged behind the former at an 
averse interval of about one month , and in those for Bombay 
and ii'ka-wei From 1876 to 1878, when the latter lagged up- 
wards of nx months behind the former. It appears then that 
these tons atmospheric waves (tf such tluy may be called) ti avel at 
a very stow and variable rate round ih^ eait/i from west to eaA^ 
hie the cyclones of the e^ tt a t) apical [ahluda 

Bombay 1 *red. Cuamuers 

[To be coni out ) 

DR SI^:MENS'S new cure for smoke 

UROM among a number of letters which have been sent us on 
^ this subject we have selected the following for publication , 
to these Dr. Siemens has been good enough to append eome 
important remarks 

In Naiure, vol xxnl. p. 25, I read with interest an article 
by Dr. Siemens describing an ingemous gas and Qoke lire which 
be BUggestB as a cure for the smoke nuisance. But although the 
darkening of the atmosphere or fog will certainly be prevented 
by ha use, I am afraid the gaj-j from the coke, especially the 
CBTbonic oxide, will make the fogs at least as puisonous and 
injurious to health as the open coal fires at present in use. 

Intlicie cirpimitances a description of an " AsbestOB gas fire” 
free from this objection, which we have had In use in our 
■moklng room for the last three years, and which, after a few 
•Iterations, has proved perfeclly satufactoiy, mayperhanfl interest 
your reoderi. + 
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A i-inch gas-pipe furnished wuli four Bunsen burners is laid 
on the hearthstone under the grate and parallel to the ribs, so 
arranged that the tops of the burners (which arc made elliptical 
to pass through the bars) are flash wilh the upper surface of the 
grate, and two inches back from the line of the nils. The fire- 
place IS loosely filled with a preparation of asbestos m pieces 
about the sire of a hen's egg. 

This fire not only evolves a Urge amount of heat, but has a 
very cheerful apncarancej similar to that of a bright coke fire, 
and to insure this it is essential that the bu^le^^ should be 
placed cloBe to the nbs, as stated above, and not in the centre of 
the grate. If this is not attended to the asbestos in the centre of 
the fire will be raised to a high temperature, but will not be 
sufficient to heat those portions in front, which will then not only 
be of no use as radiators in themselves, but act as screens to the 
light and heat generated m ihe centre. 1 suspccl this was the 
cau-e of the failure of Dr. Siemens' pumice gxs fire. 

The cost of maintaining ihis fire is simply that of the amount 
of gas burned, ns the a^iestos la not consumed, and its prune 
cost is Lnfiing I liave only further to add (bat Lhcre is not the 
slightest trace of fumes or smell from the fire two minutes after 
U IS lighted. D. A. STEVENSON 

Fdmburgh, November 15 

Dr. Siemens has described m your pages the form of coke* 
gas grate which he has fitted m his own home. As 1 had fitted 
a simitar arrangement in this house before Dr. Siemens' letter 
appeared in the Times of November 3, and as it is simpler than 
Dr Siemens’ and succeeih even beyond my expectation, J send 
you a drawing and descnption of it. It varies, of course, accord- 
ing to the shape of the grate in which it is filled , but for the taku 
of comparison I have copied Dr. Siemens’ grate, and drawn my 
arrangement as fittpd into it 

Instead of Dr. Siemens’ arrangement for xvithdraiMng the heat 
from the back of the fire and bringing it to the front, I merely 
line the whole grate-^sidei), back, and boUom^with fire-bricks 
This obviates the necessity for the close-fitting ash-pan desenbed 
by Dr Siemens, which would be rather expensive to fit. I make 
the fire-brick in the bottom of the grate slope towards the front, 
and leave a space of one inch between the front of it and the 
perforated gaspipe down which space the ashes fall on to the 
hearth. 

If my grate is not quite so cconomiLal in working os Dr. 
Siemens', it is very near it, and the first cobL of fitting is conai- 
derablv less. In fact, as most grates are lined with fire-bnek 
at back and sides, nothing has to be done but fit a wedge shaped 
fire-brick into the bottom, a half-inch iron gaspipe, perforated 
with holes in front, and connect it with the gas service, all of 
which can generally be done for a few shillings, 

The saving of kindling wood and of chimney-sweeping would 
pay for il in a year. In Dr Siemens’ grate the copper must 
cost about r/ A grate fitted with this arrangement looks exactly 
the same as an ordinary grate, and there is nothing to prevent 
ordinary coal being burnt in U— m fact coal can be h-irnt in it 
w'lth much less smoke than in an ordinary grate by turning on 
the gas for a few minutes when fresh coal is put on, when the 
dense bhek smoke emitted by the new coal is completely burnt 
up in the gas flame. To people who object that a gas grate 
must produce a bad smell in the room I can only say, “Come 
and sec.” They will find that we have three grates with this 
arrangement in constant use in these chambers, and that they 
produce no smell and make a very jdeasant fire. Any person 
who takes an interest in the subject la quite welcome to come in 
and lojk at them at any time. Cosmo Innes 

Adelphi Chambers, 7, John Street, Adelphi 

Having been cxjmmenting for some years m the duection 
referred to by Dr. Siemens m Nature, \ol xxin p. 25 , 1 must 
beg to differ with him most seriously in some of his conclusions. 
The gas-fire with coke which he describes has, so far u our ex- 
perience goes, several practical objections which prevent its me 
in the place of an ordinary gas fire, whiht when compared with 
a fiooii coal fire it fads seriously. 

First, with regard to the objections to Dr. Siemens' fire. It 
requires about half an hoar to become anything like warm, as 
against ten to fifteen minutes with a well-lighted coal fire. 
Second, it makes os much or more dust and dirt than a good coal 
fire Third, the grate requires aa much cleaning and core as 
with coal 

I am not Bnrpriacd at the economy, comparing the coal fire as 
shown with gas and coke, but if the result hod been taken in 
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conparuon with a good Abbotsford grate with solid day bottom, 
back and sides, the figures would have appeared serlouily the 
other way. 

In a room of exactly naif the cubic area of the one referred to 
fay Dr Siemens we have an Abbotsford grate a little over fid 
cubic foot capad^, t^ actual measurement of the fire space being 
5l inches deep, 8 inches back to front, 14 inches wide. This 
u lighted at 7 o'clock every morning and at lo o'clock the grate 
Is filled (not piled high). Thu fire bums until 10 or ll o'clock 
every night untouched, pmctically smokeless, making the room 
pleasantly warm all over In the severest weather, and without 
making a handjul of cinders in a mottih. One ordinary boxful 
of coals lasts two days. We have five, sometimes six, fires going 
dally at nn average cost for coal for the winter season or five 
shlllingi weekly, or less than twopence per day per fire That 
Dr, Siemens is correct so far as the old style of fire grate is con- 
cerned, 1 know to my cost, but taking any good grate with clay 
sides and back and a solid clay bottom, his fire at ita best will 
not compare either for cleanliness, economy, or comfort. ' 

Gas fires are wanted where absolutely no attention and dust 
can be permitted. Allowing 'either of these 'as possible, no 
substitute 1 know will approach a well-constructed open fire with 
a solid clay bottom and fire-box 

With regard to the waste heat, it Is no greater Lhan absolutely 
necessaiy to take away the poducts of combustion, as, with our 
grates, it is utili<ied for warnuog the upper rooms, At this moment, 
with five good fires, there is visible from the tops of our chimneys 
nothing except a clear transparent current of warm air , any one 
at a cursoiy glance would say there were no fires In the house. 

It must be Dome la mmd when I refer to cost that wc cook 
entirely by gas, and the once of good cool here is 14J. 2rf, per 
ton, coke being about half thu pnee. What is requir^ in a gas 
fire IS a perfectly clean source'of radiant heat, without trouble, and 
quickly available these conditions are not m any way fulfilled 
by Dr. Siemens' arrangement. With the exception of two or 
three nunutes expended in lighting, all he has attained can be 
found in a more perfect form in many of the fire-grates which 
have been In common use for the lost ten years Amongst our 
many attempts at gas fires one, although not absolutely the same 
as Dr. Siemens', was practically so, and was condemned because 
it required as much trouble as our present fires, and was much 
slower in lighting It would be both interesting and instructive 
if Dr. Siemens would test an Abbotsford grate nnder the same 
conditions as hu*coke gas fire, and supplement his report with 
one from the indivulual who has to do the cleaning up and 
dusting, a deportment which it is more than probable he ignores 

Another important matter li that I believe the cost of making 
and fixing Dr Siemens’ grate would be not less than that of a 
good modem fire-grate. Thos. Fletcher 

Warrington 

Through your courtesy I am enabled to reply to the 
objections rais^ by three correspondents against my proposed 
gu-coke grate, before they have actually appeared in your 
columns. 

Mr. D, A. Stevenson considers that the use of coke is 
objectionable on account of the gases evolved in its combustion, 
and especially the carbonic oxide gas, which would poison the 
atmospnere. In reply 1 have to say that in burning coke with a 
supply of hot air, and in contact in front of the grate with the 
atmosphere, its entire combustion is insured, resulting in car- 
bonic acid, which 11 a necessary constituent of our atmosphere 
In obtaining the same amount of heat through the perfect com- 
bustion of gas, products of combustion at least equally objection- 
able from a sanitaiy point of view will be evolved. 

The gos-aibebtos grate which he describes appears to be judi- 
«iouilv contrivedi but its power of healing tne room depends 
entireiVv upon the combustion of gti unaided by hot air or solid 
iheli -^Now 1000 cubic feet of gas weigh about 34 lbs., and the 
boat developed la the combustion cannot exceed 34 X aa,ooo « 
748,000 hihU of heat. 

The heat units produced in burning a pound of coke may be 
taken at I3|400 (assuming it to contain about 8 per cent, of 
incombuBllbie ad^iUtnre, the heat equivalent of pure carbon 

being 14,560 uni(i)» and it requires or just 

half d hundredwdght of this coke^ to produce the heating effect 
of 1000 cubw feet of gu. 

Taking gai coke at i8r. per ton (which is an excessive price), 
Ae 36 Ibi, of coke represent a cost of 5'4^.| os Compared wiA 
3 f. oo. foe the 1000 cubic feet of gas prodit^g the nme amount 


of heat. This great difference of oost at once shows the advan- 
tage of making coke do as much of the work as posilbre. With- 
out it a gas grate will consume 50 to 70 mbio feet of gas per 
hour, whereas my experiments prove that an average consump- 
tion of 8 cubic feet suffices to heat a large room when oombmed 
with a moderate consumption of coke, and wiA the use of the 
heating arrangement, to w^ch I attach great importance. Another 
important consideration m favour of the joint use of coke and gas 
is that the existing gas companies produce both these constituents 
VC17 much in the proportion in which they would be required, 
ana could therefore provide the means of supplying an enormous 
number of ooke-gai grates, whereas their plant and mains would 
be Quite inadequate to supply a demand upon them for an extended 
applicalion of purely gas stoves. 

Mr. Cosmo Innes describes a gas grate of his construction, 
having the closed 'grate and single gas pipe behind the lower 
front DOT which 1 ^vocate ; he proposes to All the grate with 
common coal, using the gas only as a means of kindling ihe fire. 
My objections to his proposal are that m using coal he must 
continue to make smolu, which wc nrc /desirous to prevent, and 
that the hot back to bis fire means rapid distillation of the fuel 
^ the chimney in the form of hydrocarbons and carbonic oxide. 
Inc gas arrangement as shown by him will be efficacious, no 
doubt, as a means of kindling a bright and cheerful fire, but he 



would do better in that case to use a few Ion of wood instead of 
coals A blight but short-lived lire may thus be raised quickly 
at a cheap rale in a tlimng-room or in a parlour. 

Mr. Thomas Fletcher admits that my grate has the advantage 
of economy over a common coal grate, but thinks the Abbotsford 
grate the Iwst of all. This grate is according to him practically 
smokeless, and produces only a handful of cinders in a month, 
although common coal u used Now 1 have no deiire to 
detract from the merits of the Abbotsford mte, but 1 fail to Boe 
why it should be smokeless, consulenng Itiat raw coal is used ; 
and the extremely small production of ashes or cinder seems to 
imply that Mr. Fletcher uses an extremely pure and probably a 
smokeless coal, very different from the foci we areuBuaUy supplied 
with in London. 

He also objects to the cost of my arrangement, and his opinion 
in this respect, coming from a practical grate-b^der, is entitled 
to every confilderatlon. In first describing my plan 1 did not go 
into the question of cost of application ; Imt having been slort 
asked ^ grate-builders to advise them regarding me cheapest 
form or my Rate and the easiest mode of applying it to exuting 
fire-places, I have devised a form of application which leavea 
little to be desired, I thmk, as regards first tost. 

The arrangement u shown by the accompanying sketch, and 
coniifili of two ports which are simply added to the existing 
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grmte, vIe. i— (i) tha gu*pipa (^) with holea of about inch 
liamcler, t'S inch arart uone the upper ride inclimiw inwirdj 
and (u) uu angular plate (a)^ either cast or wrought {toDi with 
projectug ribs (^) extending from front to back on its under- 
aule, either cast with or riveted to the same, preaenting a con- 
siderable area, and serving the double purpose of Bupporting the 
additional part on the euiting grate, and of providing the 
heatiag-aurlacc produced by the copper plate and fnll-work m 
my first arrangement. In using iron instead of copper it is 
necessary however to increase the thickness of these plates and 
ribs in the Inverse ratio of the conductivity of the two metals, 
or as regards the back plate, from i inch to S inch 

The arrangement wm be render^ more perfect by the use of 
the bent plate fastened to the lower grate bar, wmch directs 
the incoming air upon the heating surfaces. 

The front edge of the horizontal plate has vandyked openings 
(r), so as to form a narrow grating, through which the small quan- 



tity of Ashes that will be produced by combustion of the coke 
and anthracite in the Front part of the grate discharge themselves 
down the incline towards the of the hearth, where an 

open ash-pu may be placed for their reception. 

In adapting the arrangement to new grates, the horizontal 
grating hu better be dispensed with, and the casting with its 
lower nbf extended downvrardi, bo as to find ita fixed support 
between Che back of the fireplace and (he inclined deflector plate. 

Mr. Fletcher ipeaks of the laigc amount of ashes that would 
be produced, but this amount can surely not be as great as in 
tht 6ace of a coal fire, seeing that the consumption of solid fuel 
is reduced to leis than one-half, of which nearly one-half is 
anthracite, a fuel remarkably frM from ashei. Neither do 1 
participate in Mr. Fletcher's fear regarding opposition on the 
part or housemaids, except it be from an ■pprdeniion on thdr 
part that, with Othello’s and the chimney-sweeps', thdr ** occu- 
patienberae." 

The tendency of grate -builderi'of the preBent day, and also of 


TOUT correspondents, appears to be to look for economy to bnek- 
uningB, which no doubt have the effect of producing hot radiating 
surroces. 1 maintain however that such radiaUun i-* obtain^ at 
too great a cost of fuel, and that superior economical results will, 
on the contrary, be attained by abstracting the heat from the 
back of the fire, and concentrating it upon the purely carbonaceous 
material in front of the same. 

To illustrate my reasoning I may herf* refer to ao experiment 
which can easily be made of throwing a shovelful of biiu- 
uunous cool into a steel -melting furnace; the result is an instan- 
taneous dispersion of the coal, accompanied with a powerful 
refrigerative action on the furnace In constructing gas-producers 
I take advantage of hot walls to turn FoUd into gaseous Fuel, 
and a fireplace with hot brick bottom and sides is very much m 
the condition of a good gas- producer, giving out radiant heat 
no doubt, but combined u ith rapid disliUation of combustible 
gases into the chimney This action lii made apparent in 
placing on the fuel towards the back of such a grate when in 
full clow a piece of wood, which will be seen to dwindle away 
rapidly w iLhout giving rise to dame, the atmosphere immediately 
over the glowing fuel being essentially a reducing one. 

In my grate the heat, on the contrary, is confined to the coke 
miniediatcly beliind the bais, in contact with the heating gas 
flames and with the air of the room flowing in towards the 
chimney, whereas the coke at the back of the CTate remains 
comparatively cool and unconsunied throughout the day, The 
cold furnace back also means a cold chimney, and u is rather 
remarivable to observe that m Ihe case of the applicution at my 
olhec, a thermometer held high up into the chimney •showed a 
temperature of only 130° F , while the front of the grate wa'i in a 
high state of incandescence These, I maintain, are canditioni 
most favourable to economy combined with entire absence of 
smoke or deleterious gases. C WiLtiAM Sikmfns 

12, Queen Anne's Gate, S W , November 24 


CURIOUS IMPRESSIONS IN CAMBRIAN 
SANDSTONE NEAR LOCH MAREE 

TN course of the short excursion to Loch Maree and its neigh- 
^ bsurhood, Mr Walter Cornithcrs, of ihc Bw/r^ai Cottner^ 
happened, on June 13, to light upon an Interesting poriionof the 
Cambrian or Torridon Red Sandstone of the district, forming 
part of the bed of the bum, near Loch Maree Hotel, on 
which occur what have been called the Victoria Falls, so 
named from the fact that the Queen visited them. ITiere 
an exposed surface of the rock about sixteen feet in length, 
nearly as much 111 breadth, and almost perfectly level, is 
marked by several double grooves quite discernible, and each 
divided by a very thin raised line. These traverse the whole 
length of the rock in a perfectly straight line, and on both 
sides of them arc roughnesses which, if we could entertain 
the idea that the grooving had been caused by some Jiving 
creatures, might be produced by footprmts which have been to 
a great extent obliterated. The imorcssions were so striking tlut 
they immediately suggested a recollection of the footprints dis- 
covered m the sandstones of Morayshire and Torbatness, though 
there was no other resemblance than their marked character on 
the broad, flat rock Having heard that Mr. WilUam Jolly, 
H.M. Inspector of Schools, was in the neighbourhood, Mr 
Carrutherq called his attention to the subject, and indicated where 
he should find the marking Mr. Jolly wa? not slow to examine 
tlie spot, and he ivrites to Mr Camithers as follows, as given in 
the Inverfi€ 5 S Courur of July I — 

'* I found your cunous lines without difficulty, guided by your 
accurate dKcnntion of their locahty They are assuredly no 
'mare's nest,' out bon&r fide ancient impressions of some kind, 
which should iccelve the attention of geologists, both on their 
own account and as existing in the second oldest geological 
formation In Drltaln, in which, as yet in Scotland, no evidences 
whatever of organic life have been discovered. 

"The lines or bands in question occur in the chocolate- 
coloured Tomdon sandstone, the Cambrian of Murchison and 
Geikie, which is so well developed around Loch Mvee, om 
rises Into the great dome of the Shoch, or the Spear Head, tMt 
guards its Waters The most distinct of the impPCMions consists 
of two continuous flat bands side by side, ij to it Inch broad, 
and about a quarter of an inch deep, running quite straight actms 
the flat layers of sandstone ji/m, and perfecUy distinct for 
sixtMA feet, disappearing on the west ride under the superincum- 
bent rock, and broken only where portions of the sandiitone have 
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been weathered oat In tome places a tiuid line nuu alongiide 
the two, thu ii much less distinct and persistent The 
double band resemblei nothing more nearly than the hollow 
impression that would be left by double bvs of iron placed 
closely together and neatly inserted in the rock for clasping some 
structure on it, if Che iron were subsequently removed ; or, as 
you suggest, the marks of a gouge driven by a carpenter across a 
board , The bands, when looUed narrowly into, consist of very 
Ana close hair-like lineSj continuous and paralld to their sides, 
resembling very diinute stnic left bv glaciation, and look as if 
caused by some object drawn along the original red sand, before 
it became the preunt indurated rock« 

** A bimilar double line runs parallel to this one, about two 
feet lower down, seven feet long, and a thud parallel double 
line on the other or upper side, three feet long, both of the 
same breadth as the first. Besides those pointed out by you, 
which occur on the same flat of sandstone, other lines exist 
farther dowiii on the otlier side of the pool below this rocky 
flat, on a similar bed of sandstone, part of the same layer — one 
three feet m length, another six feet, running more or leas 
parallel Co those stove. Indications of others may .also be aeen, 
and, no doubt, several more may be discovered on more careful 
examination. 

*'What they are I can scarcely even anrmise, having seen 
nothing of the satfK kind elsewhere They do surest the 
possibility of their being the indentations of the candsTappend- 
oge of some huge creature, similar to ihc hollow tail-lines between 
the footprints on the sandstone at Tarbatness and along the shores 
of Moraybhire — a suggestion strengthened by the fact of the 
existence, on both sides of the line, of numerous rounded 
hollow marks, very like the footprints on these reptiliFerous 
rocks, occurring, as m them, at intervals But the continuous 
even breadth and square section of the bands would seem to 
render this impossible. Then they might be the depressions lett 
on the -lOft and by the hinder portions of the shell of some large 
crustacean — a more likely cause, rendered more probable by tbe 
existence of very good ripple marks on the same sandstone, in 
the same and neighbouring layers. The struc-like lines of which 
the grooves consist would seem to point to some moving agent, 
organic or physical. They may, however, be ihe casts or 
impressions of some great land reed or sea fucoid, the hair-lines 
being the marks of the fine structure of its stem or the parallel 
veins of it<i leaves. It would he desirable to have the super- 
incumbent layer of rock carefully removed where the bands in 
question disappear under the upper rock, which might shed some 
light on the nature of the strange marks. 1 wab sorry 1 could 
not spend more time on their examination.’^ 

The ii^resalons occur about 300 or 400 yards above the 
Victoria I^lls, and immediately beside the last of three lesser 
waterfalls on the west side of the stream. 


THE QUANTITIES OF PLATER IN GERMAN 
RIVERS 

attempt has recently been made by Herr Graeve 
CiVii’fHgemcur, 1879, p. 591) to determine the amount of 
water in German rivers and its apportionment in diflerent 
Geasons, n question very important for navigation, and also of 
much scientific interest liis research comprehends the chief 
nverb of Germany, excluding the Danube, which begins to be 
navigable only outside of Germany, and including tne Vistula 
and the Memel. He first calculated, from the mean heights of 
water, the quantities of water flowing out per second, and he 
adds a table lu which the amount of outflow is shown in relation 
to the extent of the corresponding river temtoiy When the 
amount of outflow ncr 100 sq, km of the region of precipitation 
is calculated the foUowing values are obtained' — (1) the Rhine 
at CoblenU above the Moselle mouth delivers per 100 sq. km. of 
land 1 070 cub. m. of water in a ^^econd ; (2) the Weser at 
Minden, o 8a6cub m. , (3) the Elbe at ^orgau, o 579, (4) the 
Elbe at Darby, 0*554; (5) the Oder at Steinau, 0460, (6) the 
Oder below the Warta mouth, 0*413 , (7) the Worta near iti 
mouth, 0*344 \ C^) Vistula at Moutan bpitz, 0*538 ,.(9) the 
Memel at Tunt, o'6oo. 

From these numben it appears (a) that the average outflow of 
diflerent rival, from equal portions of their territory, diflers 
much more than u uiuafly thought, for in the Middle Rhine it 
IB about three times, In the Middle Weser two and a half times, 
and in the Middle Elbe, aa also in the Lower Vistula and Memel, 
more than one and a hdf times as much as m the Lower WarU. 


On the whole, It decreases from the Rhine to the Warta, and 
from the latter increases again to the Memel. M) In one and 
the same nver the quantity from equal portions or land seems as 
a rule to decrease down stream, (r) All calculations of quantity 
of outflow in streams, based merely on extent of the region of 
precipitation, must as a rule give incorrect results. 

It was Important to try and determine the relations of the 
quantity of outflow to the rainfall of the coirea ponding regions, 
and Herr Graeve, doing so by a method which he describes, 
obtained the following percentage numbers, correbponding to the 
above senes of rivers : — (l) = 38*5 per cent. ; (2) = 37p.c. j 
(3) = 30 p.c. ; (4) = 28 5 p.c , (s) = 27 2 p.c. , ( 6 ) - 21*4 p c. ; 
(7) = 21 p c. j (S) = 29 p.c , (9) = 32 5 p.c. 

From this the following conclusions (briefly) ore drawn ■ — 

(a) The percentage proportion of the amount of outflow to 
the rainfall differs very considerably in these several rivers, 
though far less than the amount of outflow from equally large 
regions of these rivers , hence the differences of the Utter can 
be due only m part to differences in the rainfall. 

(^) The percentage decreases from the Rhine to the Warta, 
and increases ngiin from the l.ittcr to the Memel In one and 
the same river a decrease is perceptible down the stream, at 
least so far os the phenomena in the Oder and the Elbe are 
general 

(r) Since in a mountainous r^on a greater part of the atmo- 
spheric ^ecjpitates 15 earned oif by rivers than in the plain, the 
steady decrea'^e m the percentage proportion of outflow to rain- 
fall in the direction from the Rhine to the Warta mubt be 
primarily attributed to the increasing flatness of the region , so 
too must the decrease of the percentage down stream The 
influence of more or less wood on the land could not be precisely 
determined. 

(t/) The marked mcrca<^e of the percentage in the direction 
from the Warta to the Memel cannot be explained by the 
orographic conditions of the region of precipitation, because 
this region in tbe case of the Memel is not at all hilly, 
■nd m that of the Vistula only a little more hilly than 
that of the Warta, but since the amount of the evaporated 
part of atmospbenc precipitates is considerably influenced by 
the mean tcnipciature of the region of precipitation, and thia 
m the region of the Vistula and the Memel is lower than in that 
of Ihe Wortn, the increase of percentage m question from the 
Warta to the Mcmtl must mainly be attributed to climatic 
conditions. 

(<r) While the percentiige in question must be chiefly governed 
by orographic and climatic conditions, there can be no doubt 
that other factors also act, r j , the relative amount of moisture 
in the air, which influences the degree of evaporation, and in 
general must decrease from the rainy Rhine region to the dry 
region of the Warta , further, the amount of plantation, which 
in tbe regions of the Vistula and Memel Ui larger than in those 
of all other German rivers ; lastly, the nature of the ground, 
allowing more or less passage to tne precipitates ; the influence 
of all these factors, however, cannot be proved with the same 
certainty as the orographic and climatic conditions. 

A comparison of the amounts of outflow m different yeara 
shows that in individual rivers more important diflerences occur 
than are generally supposed, that these differences m rivers of 
different character aiiauncq^ force arc very different m amount, 
and that in the same river they decrease down stream 

With regard to the difference m amount of outflow in the 
various seasons and months, the fallowing average valnes were 
obtained. The amoont of outflow m winter (from the beginning 
of November to the end of April) is to that of summer, at the 
parts of the stream examined, in the Rhine as 1 ; 0'922, In the 
Weser as l : o 434, in the Elbe as i ; o 467, in the Oder as 
1 ' 0*525, and furtW down <;tream as f ■ 0*522, in the Vistula 
as 1 : o 486, and in the Memel ns i . o 389, A better Idea of 
the regularity of the quantities of outflow is given by the relations 
of these for the dryest and the wettest month of the year ; in the 
cose of the Rhine this ratio is I ‘ 1*458, in the Weser i : 4, in 
the Elbe 1 ; 5*238, in the Oder I - 4'5, and further down i : 3*68 ; 
in the Vistula i ; 4*19, and in the Memel i ; 4*51. 

The caufacs of the difference m the ratio of the largest and least 
monthly amounts of outflow must chiefly be sought In the 
presence or absence of collecting basins, as al^ in Ihe 
orographic and climatic conditions. In the Rhine all those 
factors combine which affect the regularity of outflow. It 
possesses in the Swiss lakes large reserroin; its liver-rcgion 
compnses mountains of vanous height, and plains, so tba^ the 
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mchiPg of the snow must occur at very different times of the year 
TbeMemel albo possesses reservoirs in its marshes, and ita r^oa 
IS perhaps better wooded than that of the other streams _ of 
Germany, but the lon^ and hard winters cause an accumulation 
of lar]^ masses of Jce and snow which melt suddenly and almost 
simulLincously in the whole region. 

Herr Graeve takes up various other points, which have a 
practical bearing on navigation, but for these we must refer the 
reader to hia memoir, lie remarks m concluding on the desira- 
bility of comparing the conditions of outflow of German riverh 
with corresponding data for other European nvcrsi though at 
present the scanty and incomplete character of the data at nand 
render such inquiry scarcely practicable. 


SCIENTIFIC SERIALS 

The yburnal of the Rusiian PhyAcal and Ckannal Society ^ 
vol. xii. fascicules 5 and 6, contain, besides ihe minutes of meet- 
ings of the Society, tlie following papers - — In fascicule 5 On 
the dosage of diromium, by M Th. Wilim. — On the composition 
of the hydrate of peroxide of barium, by M. E Schone — On the 
distribution of naphtha on the peninsula of Apbheron, by M. S 
GouUchambaroff — On the oxidation of ketone><, by M. Gold- 
stem — On the products of oxidation of erythnte, by M S. 
Fr/ibyteb — A necrology of Prof Nicolas Zinin, by MM. Borodin 
and BouLlcroir — On the magnetisation of liquids, by M ZilofT. — 
On hail, by M. Schuedolf — Notes by M, Latchinoff on specific 
heat, on a new dynamometer, and on electrical light.-^In fasci- 
cule 6 ' On chlorocamplioric oxide, by M. LatchinofT — On the 
action of heat on phosphorites, by M Bclctzky — On tetrolic 
acid, by M. Lagermark — On the buhdification and evaporation 
of drops of liquid, by M SloughmofF — On the dosage of mercury 
and arsenic in corpses , and an analysis of the aiteslan wells of 
Staraya Rousia. 

R&i'uc tnicmahonale des Sciences tnolo^iqncs, July, 1 880 — 
J, L. de Lanessan, on the proto2oa (1 chapter with illustrations 
from the author's forthcoming “Manuel d’Histoiie Naturelle 
mMicale) —A. Hovclacque, on the inferior races of mankind — 
M, Debierre, man before and on the threshold of history — Pro- 
ceedings of the Acodenucs of Pans, Belgium, and Amsterdam 

August — J L. de Lanessan, the coloration and the colouring- 
matter^ in plants, — M. Moniez, on the cysticers of Toema — 
Dcbicrre, man before and on the threshold of hi'^tory — Pro- 
ceedings of the Academics of Pans, Belgium, and Amsterdam. 

September, — M Vulpian, physiological study of poisons- 
curare — M. J. L tie Lanessan, the saccharouiycctes and the 
ferincntatioiiB caused bv them. — Prof W. II flower, on the 
comparative anatomy of man (translated from Nature). — M 
R Monicz, on cestoid worms and helminthologist^. — Proceedings 
of the Academy of Pari-^ 


SOCIETIES AND ACADEMIES 

I.ONDON 

Chemical Society, November 18 — Pi of II K Roscoe, 
president, in tlie chair. — It was announced that a ballot for the 
election of Fellows would take place at the next meeting 
(December 2) — The following paper*; were read- — Notes on the 
oxides of manganese, by Spencer Pickering Various samples 
of oxides were procured and heated to various (emperalmes, 
until their weight was constant , in some cases they lost weight, 
in others they gained, whilst in some the weight remained 
constant.— On aluminium alcohols, by J H. Gladstone and A 
Tribe hen aluminiuni foil and iodine are heated with alcohol 
the latter IS decomjioscd, two new organic aluminic compounds 
being formed, alummi; lodoethylate (C2H,0 )bIb AL, and alumimc 
ethylate A 1 b(C| 1 IbO)o The authors have applied this reaction 
to other alcohol, and hai e thus prepared alumimc methylate, 
ethylate, i)ropylate (isopropylate could not be obtained), iso- 
butylate, amylate, cctylate, phenylnte, crcsylalc, and thymolate. 
—Mr. W H. Perkin then gave an account of the artificial pro- 
duction of indigo by A, Baeyer, and prepared some before the 
Society. The steps in the process are : toluene C7H,0, di- 
chloride of bcmyl CflU.ClICl,, cinnamic acid ortho- 

nUrocinnamic acid CbH 7(NO|)0|, orthonltrodibromhj^rocin- 
namic icid C^HyBriOjiCNO,) , by the action of caustic potash 
orthonitrophen^lproplofic acid CbHb(No,)0| is formed, which 
on reduction in alkaline solution with grape sugar furnishes 
Indigo Ci,HipNJC>g;— On the synthetical production of new 
aewfl of the pyiuric series, by E. Montz. — On the old alum 
well at Harimt^' by R. H, Davie, The auihor gives 
an analysis of the mLneral cons^ituente m the residue, — On the 


absorption spectrum of ozone, by W N Hartley On the 

probable absorption of the solar rays by aimospheric ozones by 
W, N, Ilaiiley. The author has photographed and measured 
the absorption spectrum of ozone , he suggests that the shortening 
of the solar spectrum at the violet end is due to the presence of 
ozone in the atmosphere, also that the blue colour of the sky may 
be ascribed to the same cause. — On peppermmt camplmr, by M. 
Moriya of Tokiu The anthor has •studied carefully the physical 
characters of this substance , he has also investigated the action 
of chromic acid, nitric acid, and bromine thereon 

Zoological Society, November 16 — Prof Huxley, F,R S., 
vice-president, in the chair — Mr. W K Parker, F.R S , read 
a paper on the development of the skull in the Urodelc &tra- 
chian<i Mr. Parker described the skull of the adult Gigantic 
Salamander {Sic^o/dta max£ma)t the Siren and the Mcnopoma, and 
compared ihcir structure with that of the various stages of the skull 
of the common newt, — Mr G. E Dobson, C.M Z S., exhibited 
and made remarks on the head of a partridge {Perdix cinerea) 
with an extraordinary ^olongation of the intermaxillary bones 
— Mr W A. Forbes, F.Z S., made some remarks on the shed 
ding of the horns of the Prong buck \Antilocapra antci icana), 
as recently observed in the specimen living in tne Society's Gar- 
dens. — Mr Ilorting, F Z.S , exhibited a specimen of Barlram’b 
Sandpiper, recently killed m Lincolnshire — Mr ScUter exhibited 
the skm of the Guinea Fowl, lately described m the Society's 
Proceedings os Numtda Ellwti, Further investigation had in- 
duced him to believe that this bird was the same as Numtda 
puchctani of Hartlaub, the inaccurate colouring of the head in 
W Elliot’s figure of that species having prevented its identifi- 
cation — Mr G. A- Boulenger read a paper on the Palaf arctic 
and ri^ihiopian species of 77 j(/ii, of which he recognised ten 
species ’ four in ttie PalacarUic, five m the A'.lhiopmn region, 
and one foand in both region*^ — A communicaLion was read 
from Dr. Otto Innsch, C M Z.S., iii which he gave a list of the 
birds of the Island of Ruk, in the Central Carolines — A second 
communication horn Dr. Finsch contained the descriptions of 
some new or little-known species of pigeons from the Caroline 
Islands. — A communication was read ^om Mr. Edgar A. Smith, 
containing an account of the shells of the genus Myodora of 
Gray. — A communication was read from Mr Martm Jacoby, in 
which he gave the dc'^cripliODs of a collection of Phytophagous 
ColcQpteia made by Mr, Buckley at Eastern Ecuadoi. The 
colIecUoii contained a good many new and interest mg species, of 
which a great part were not alone inhabitants of Ecuador, but 
had been found cither in Peru or the Amaroiuim region, — A 
paper by Messrs I* D. Godman and O. Sal\iii was read, m 
which they gave the descriptions of some supposed new species 
of butterflies collected by Mr Andrew Goldie la the mtenor of 
the district of Port Moresby, New Guinea. 

Physical Society, November 13 — Prof W G Adams in 
the chair — Mr, Boaanquet, of St Johii'i College Physical 
Liboraloiy, Cambridge, read a paper on the nature of Lhcj>niiiids 
which occur in the beats of consonance. I'rom iiiislimed octaics 
and twelftlia he found that when the beats of the harmonics are 
cleared away each beat consists entirely of variations iii the 
intensity of the lower note*^. lie gave the malhcmaticai theoiy 
of these beats, and likewise of the curves given by the harinono- 
graph He also described an car tube for usini; in connection 
with a resonalui It is diflicult to get definitu results with a 
resonator unless the passage from the latter to the ear u> closed 
to sound Tlie car tube conbibU of a coppci pipe bent into a 
sickle sliapc In gird the face, so that the ends may enter the 
ears, into w’hich they are screwed, plugging them clobe The 
bound lb led fro' i the resonator to the middle of the bent 
pipe by a flexible mdia-mbber tube, and thence to the ear*.— 
Mr. Brown read a papier on action at a distance, lie drew atten- 
tion to the fact that though Newton disbelieved in action at a 
distance, he did not pronounce whether the mcduiin w as material 
or immaterial, Mr, Brown showed that the hypothebib of a 
material medium was encumbered with difliculcieB, since, among 
other reasons, direct contact could not explain gravity, projection 
of small particles from one body to another could not explain 
attraction, and Lesage’s theory of corpuscles (as modified by 
Mr. Toiver Preston) required an enormous degree of porosity 
in masses of matter. The nature of magnetism and vibrations 
was also discussed by the author — Mr J. Macfarlane Gray read 
a piaper on the mechanical nature of the forces called attraction, 
and gave grounds for attributing them to the pressures of a uni- 
veral material ether of a gaseou* nature The paper wai long, and 
had to be in part left uniead. The hypothe-is held by Mr, Gray 
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POLITICAL ECONOMY 

Guide to the Study 0/ Political Economy, By Dr Luigi 
CoBsa, Frofeasor of Fobtical Economy in ihe Univer- 
sity of Pavia. Translated from the second Italian 
edition. With a Preface by W. Stanley Jevons, F R S. 
(London : Macmillan and Co , 1 880 ) 

'”r*HE translator of Prof. Cossa’s " Guide has conferred 
•L a great boon upon the English student of political eco- 
nomy. The present condition of economic science gene- 
rally, and especially in this country, cannot be regarded as 
satisfactory. The doctrines once regarded as firnily esta- 
blished, and the Limits of discussion apparently viewed as 
fixed by the nature of the facts, have been subjected to 
criticism from the most varied grounds, and the process 
of disintegration, not yet completed, has not led to any 
general agreement with respect to the scope and prin- 
ciples of the science, The system of political economy, 
which with some justice we designate as the English, 
has been revised or attacked on two grounds mainly. In 
the first place, the fundamental notions upon which it 
proceeded have been criticised as too narrow and 
limited, as referring solely to one economic condition 
and as leading to results of an abstract and isolated 
character The “Economic Studies’’ of the late Mr. 
Bagehot represent fairly this phase of opinion, while the 
excellent little compendium by Prof, and Mrs Marshall, 
the “Economics of Industry,’' is a specimen of the mode 
in which the older theorems require to be restated m the 
light of more general principles. In the second place, 
the great advance in what wc may call social science, and 
the application of the historic method to the study of the 
vanous orders of social facts, have led, on the part of 
many modern writers, to an almost total rejection of the 
whole system of doctrines grouped together under the 
title of Political Economy The fundamental principles, 
the methods of reasoning from them, and the conclusions 
arrived at, have all been questioned, while a perfectly 
chaotic state of opinion appears to exist regarding the 
nature and method of that which is to take the place 
of the formerly accepted doctrine. 

The present work supplies most timely aid in the dis. 
cussion of these complicated problems. The first pari 
(pp 1-84), which treats m a thoughtful and judicious 
manner the province of political economy, Us method^ 
and its bearing upon social facts generally, brings into 
due prominence the immense extent and variety of the 
inquiries which, in an unsystematic fashion, have come to 
be included in one body of doctrine, and fairly warrants 
the conclusion that m future we must regard political 
economy as a complex of different sciences, with distinct 
aims and requiring distinct methods of treatment. The 
second part Cpp 85-227), containing a brief sketch of the 
history of the science, which we may without hesitation 
pronounce as unrivalled of its kind, leads by another 
path to the same result. The English student will learn 
from this history of the development of the science, 
more especially from the admirable account of recent 
Gennan and Italian works, the nature of the 'various 
general principles which have been accepted aa faniihliig 
Yol. xxih.— No. 579 " 


the foundation of economics and its allied branches, and 
will be enabled to discover m what respects mainly ihe 
peculiar doctrines of the older system require revision 
and amendment, 

Prof. Cossa would doubtless be the first to admit that 
the brief treatment here given of so complex a problem 
<is Che determination of the province and logical cha- 
racter of political economy cannot be expected to furnish 
a final solution. His remarks on the essential nature of 
pure or theoretical political economy, which he regards 
as the science of the social laws of wealth, are at least 
instructive and helpful, while the sections on the relation 
of economics to the vanous branches of legislative science 
leave little to be desired At the same time it may be 
doubted whether there is really any place for the ait oi 
pohtical economy here alluded to, and it may be ques- 
tioned whether the mode ihc author adopts for separating 
economics from technology on the one hand, and from 
economic legislation on the other, is satisfactory in itself, 
or so clear as what we find, ^^jin Hermann and Wagner 
The chapter on Method in Political Economy contains 
little mure than a judicious reproduction of Cannes 
well-known essay, and the remarks on the historical 
method, though acute and sensible, do not seem to us to 
go to the root of the matter 

The hisloiical sketch, the main feature of the work, 
deserves every praise that ran be given for breadth and 
exactitude of knowledge, for fairness and acuteness of 
criticism Pditicularly valuable are the sections on the 
Political Economy of the Greeks and Romans, and on the 
Fhysiocratic school. One recognises with satisfaction 
the cordial appreciation extended by the author to certain 
great works of modern Continental economists which arc 
scarcely known, even by name, in this country, but which 
must be pronounced absolutely indispensable to the 
student. Such are v. Hermann's “ Siaatswirthschaft- 
hche Untersuchungen,” the first section of which is 
certainly the best treatment of the fundamental notions of 
pure economics, V. Mangoldt’s “ Volkswirthschaftblehre," 
Knies’ “ Geld und Credit/' Courcellc-Sencuil's **Trait^/* 
and Cherbuliez' “Prdcjs.” As text-books of the subject, 
V Mangoldt’s “Grundiiss” and Chcrbuliez’ “Pfl^cis” 
are unsurpassed. 

Naturally one cannot aluays assent to the critical 
opinions expressed on detached doctrines or authors. 
Thus it seems to us that the author ought not to have 
included Codillac without further mention as a follower 
of Quesnay ; that his estimate of the merits of Storch's 
“Couis" 15 much too low, that he is hardly fair to von 
Thunen’s acute speculations on interest and wages , and 
that he is quite mistaken regarding the nature of v Man- 
goldt’s theory’ of profit What Prof. Cossa, in this con-* 
Dcction, stigmatises as “an equivocation" (p. 200) is m 
fact a misunderstanding of his own 

In a brief sketch covering so wide a literature as that 
of pohtical economy, absolute completeness is not to be 
expected, and probably the author has good reasons for 
omitting various nanfes which occur to one as having a 
place in the history of the science. Still one is surprised 
to find a studious omission of the whole school of econo- 
mical writers to which the vague term socialist has been 
applied, Proudhon, we think, is mentioned once ; Fourier, 
St. Simon, and Karl Marx are not mentioned at all. So 
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too, American writers are dismissed without notice, save a 
passing allusion to F A. Walker. Carey's theories are 
occasionally referred to m connection with other names, 
but no specific account is fiven of them, nor are other 
American authors, orthodox or heterodox, better treated. 
Even a geneial histoiy oii^ht not, one would think, to 
have omitted notice of such wntcis as Lord Lauderdale 
(whose treatment of Demand and of the Functions of 
Capital has not leceived the attention it deserves), R. 
Jones (whose essay on the Early English Economists 
might also have been noted in its proper place), Jacob, 
Stirling (the translator of Basliat and authoi of an 
excellent but well-nigh forgotten A\ork, Philosophy of 
Commerce"), Bcrnhardi (the author of a remarkable 
treatise on Large and Small Landed Properties), Hubner, 
H. Thornton, Baiimstark, Skarbek, Cicskowski, SainC- 
Chamans, Esmenard de Maiet, Louis Say, Schon, 
Canard, and Cazeaux, Dureau de la Malle's work might 
have been noted in connection with the political econ- 
omy of the Romans, and De Tracy’s name should not 
have passed \MthouL reference to his commentary on 
Montesquieu. 

The translation appeals to us generally excellent, and 
the translator, who is evidently well acquainted t\ith the 
subject, deserves much credit for the clear and concise 
English into which she has rendered Prof. Cossa’s work 


OLTJi BOOK SHELF | 

Avis prilvninaire tVune ncnvdU Classification dc la 
Famille des Dytiscida Par D Sharp. (Extrait des 
CompUs ftndu^ de l.i Socidti? Entomologique de Bel- 
gique, Sdance du 4 septembre, i88o ) 

Dr. Sharp is well known to ha\c been long occupied on 
a work on the water-beetles of the world (at any rate on 
those of this particular family) The author announces 
it as ready for the pi ess, and has fonvarded to the Belgian 
Entomological Society a sketch of his ideas of the limits 
of the family and its classification, fiom which W'C learn that 
about 80 genera are recognised One of the most important 
cbaracteis, as separating Dytiscuhr fiom CanibidcE 
and from all other Cokoplcra, appears to consist of the con- 
dition of the metathoracic cpisternum in connection with 
the intermediate cotyloid cavities The family as a whole 
IS divided into two great divisions, termed ” 

and ** cornpiica/i,” the latter being headed by the anoma- 
lous genus Amphisoa^ the position assigned to which will 
perhaps not find universal favour No one can doubt 
that the book, when it appears, will mark an era in this 
department of entomology It la a great pity therefore 
that Dr Sharp should throw himself open to the shafts 
of ridicule m his choice of terms wherewith to designate 
some of his new genera We need only allude here to 
surh terms as Huxclhydrus (presumably a misprint for 
HuxUyhydnts\ Darwinhydms^ and Tyndalhyams * ! ! 
We all honour the names that form the prefixes, and fail 
to realise the watery connection suggested. 

Aid to the Identifuation of Insects Edited by Charles 
Owen Waterhouse Lithographs by Edwin Wilson. 
Small 4to, Part 1. (London . £ W. Janson, 35, Little 
Russell Street, W.C.) 

hlu, Waterhouse, whose duties in the zoological de- 
partment of the Bntish Museum have probably continu- 
ally caused him to feel the want of some such work as 
that which he now commences under the above title, has 
conceived the idea of isBuing, at intervals of a month or 
SIX weeks, a senes of hand-coloured drawings of insects 
of all orders not previously figured. Every working 
naturalist knows that a good pictorial representation con- 


' veys a more accurate and ready perception of a species 
' than the most elaborate verbal description ; and we can 
imagine no more reidy way of widely disseminating a 
knowledge of the arcana of science than this. Each part 
13 to contain ei^ht or nine plates, each representing a 
single ^ecies, with Us generic and specific names, the 
name of its desenber, and a reference to its locality and 
place of description The plates can be classified on th& 
^ completion of a volume (twelve parts), when a title-page 
and index will be issued. 

The first part, just issued, contains some well-executed 
figures of Coleoptera^ Hemiptera^ and Lepidoptera, The 
whole idea is unconsciously a repetition of ProL McCoy's 
“Prodromus of the Zoology of Victoria," but with no 
Government money to back it up. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by h IS con es/ondents. Neither can he undertake to return, or 
to corrtspond •with the writers of, rejected manuscripts. No 
notice is taken of anonymous communications,] 

The Editor urgently recasts correspondents to keep their letters as 
short as possible she pressure on h%s space w so great that it 

IX impossible otheiwise to ensure the appearance even of com- 
munications containing interesting- and novel facts,] 

Geological Climatea 

I HAVE read v ith much interest Mr Stnrkie Gardner's letter 
m Naiure, vol. xxLil p 53. 

It 18 not necessary for me to discuss the question whether I 
am right in requiring an increase of 20° F. mean annual tem- 
peratnre at Bournemouth in Eocene timeii or whether he is 
right in demanding an increase of only 14* F to 15°, for I am 
able to &ho>\ that the one increase is as impossible as the other, 
on the principles held by Lyell and his followers. 

Mr Starkie Gardner's ideas on the subject of oceanic circu- 
lation and Its effects upon cUmate ore expressed m the following 
words 

''The general cooling effect of incessant oceanic circulation 
between the North l*(de and the Tropics is, I think, scarcely 
taken into snfTicient account , and although it may be contended 
that conversely the northerly flow of the Gulf Stream mitigates 
climate, I think that its action in Europe is chiefly in fending 
off the icc-ladeii currents from our coasts," &c , &c. 

This statement, to my mind, involves so complete a misappre- 
hension not only of the physical causes of oceanic ciiculation, 
bat also of the whole problem of geological climate, that I shall 
ask your permission to lay down a few elementary propositions 
on the subject, which aie capable of demonstration 

1 The Gulf Stream of the North Atlantic, so far from 
acting the part of a policeman m "fending oR " in)agin.iry cold 
water streams from the Polar regions, is the cause of their exis- 
teme. If there were no Gulf Stream there could be no Labrador 
current of cold watei running south The same statement is 
true of the Kuro Sino of the North Pacific, of the BiaziUan 
current of the South Atlantic, and of the Mozambique curren 
of the Indian Ocean. 

2 If the globe u ere covered with water, or in the condition of 
an archipelago pretty umronnly distnbuted, there would be no 
exchange of currents between the Tropics and the Folei, and 
consequently no effect upon climate Within the Tropics there 
would be a broad, ^low current of warm water moving from 
east to weiit, and producing no effect upon climate. In the tem- 
perate zones there would be in the northern hemisphere a feeble 
interchange of south-westerly and north-easterly currents, and 
in the southern hetni<iphere a similar interchwge of north- 
westerly and Bouth-cabterly currents, both incapable of a fleeting 
climate to any sensible degree. 

3, If a'north and south barrier be coiutruclcd to the westward 
of a locality like the West of Europe; such a bamer as North 
and South America affords, a gulf stream Ls at once, formed, and 
' a corresponding Labrador current running in the opposite direc- 
tion.^ The effect of the Gulf Stream is to raise the temperature 
of the West of Europe to Us f/iojniiiUM, and the effect of the 
Labrador current is to depress the temperature of the east coast 
of NoTth America to its mimmum, 

4. It Is impossU/e to suggest any rearrangement of land and 
water which shall sensibly raise the temperature of the tVest of 
■ llie eonh'i rotitlon compeli the Gulf Stream to imnnn on the wut 
coast of Europe, end the Polar current on the east coast or N^b Amcnca. 
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Eurcpt^ or lensibly depress the temperature of the east of North 
America. 

Mr. Girdner mtlces ihc following hypothetical rediatribudon 
of land and water , — 

"Supposing, ai all evidence tends to prove,' that Northern 
Europe and Atnerica were connected by conbonoui land in 
Eocene time, would not the mere fact of shutting off the Arctic 
seas cause a general and perhaps sufficient rue 01 temperature ? ” 

My answer to this u t^t such an arrangement of land and 
water in the North Atlantic would raiiic considerably the present 
minimum temperature of the east coast of North America, but 
would produce little or no effect in raisine the already maximum 
temperature of West Europe, which already receives the full 
benefit of the Gulf Stream, and suffers none of the injuries of 
the Labrador currenL 

It seems to me not possible to raise the mean annual tempera- 
ture of fioumemoulh 15“ F. or 20° F. without supposing an in- 
creased Gulf Stream , in other words, on an tnereased sun-heat^ 
which IS contrary to the ideas of Lyell and bis followers, 

1 must a^n ask Mr. Duncan to name the species of bamboo 
that flonnsneB bo luxuriantly at Cooper's Hill under the duiail- 
vantageous conditions he has so well described. 

If he decline to do so I have no other remedy than to go to 
the Indian Engineenng College on my next visit to London, and 
inspect and report on the bamboo myself 

Tnn Coll. Dub , November 23 S\ML. IIauchton 

" Sulphuric Acid and Alkali ” 

Mr. Macteaa informs me that the statements contaired in 
my review of Prof. Lunged second volume, which appeared in 
your columns lost week, rcauu-e amendment, and I beg, in 
justice to Mr. Mactear, to make the following remarks — 

1. It appears that the direct object of Mr. Mattcar's process 
IS to reduce the amount of limestone to the least possible amount. 
Hence the words " in excess of that usually worked” arc to be 
omitted in the sentence refeiring to this subject. 

2. With regard to the statement that many thousands of 
pounds have been gained in a single works by the adoption of 
Mr Mactear's process, that gentleman has placed in my hands 
the proof that this fact is correct 

Tnere remains however no doubt that, in the Lancashire 
district at least, the liming proce<is is not now so generally 
adopted as Dr Lunge implies; but this may be explained by 
the fact that Mactears process greatly reduces the quantity of 
caustic soda, and this does not i^uit the Lancashire | Ian of 
working II. E. RobCOE 


A General Theorem in Kinematics 
Prof, Minch in has been anticipated in his discovery of the 
theorem on umplanar motion given in Nature, vol. xxiii, p 62 
It was published some six years ago by Prof W Schell of the 
Folyteennikum, Carhruhe, in the Zextschnft fur Mathemaiik 
und Physthf xix. 3. The paper containing it is entitled " Ueber 
den Beschleunigung zustaud des ebenen unverandcrllchcn, in dcr 
Ebene bewegli^en Systems, ” and commences at p 185. The 
two puts of the theorem will be found m leaded ty^^e at pp 190 
and 19a. The paper (which is an admirable specimen of clear 
writing) is purely kinematical, and treats only of motion in piano 
The dynamical consequences pointed out by Prof Minchin are 
accordingly not to be found in it , nor the analogous theorem 
for the general motion of a ngid body obtained by Prof. 
WoUtenholmc. The following quaternion proof of the latter 
theorem may intercut some of your readers, 

The velocity p of the particle at vector distance p from a fixed 
origin is — ^ = a -|- p, 

a being the velomty at the origin, and ja the angular velocity. 
The acceleration is therefore^ 

p = o+ Kflp-l- rfl(a+ K/9p), 
and will be zero for one definite value of p 
Taking the point of no acceleration for origin, the constant 
terms in the expesbtion for the acceleration must vanish, and 
the expression will be reduced to — 

p= Vbp^ y$p, 

which IB identical with Prof Wolstenholme's result, 

Malone Road, Belfast, November 22 J> Lveritt 

Phoaphoreaeeni Centipede! 

On September 28 last 1 was walking m my garden here at 
eight o'clock in the evening with a friend, when wo were 

' 1 anilrtly daoy thii, but will not now turn aildi from mv prciem 
pnvpooB 10 disGUu li. 


simultaneously attracted by a bright light about twenty paces in 
front of itt. The light was so bright that in the distance it 
looked like moonlight through the trees ; and had the moon been 
shining we should probably not again have thought about the 
light until wre came upon it. But it w as a dark mght, though 
warm and even sultry, and still The light was eo bright that, 
taking a letter out of my pocket, I could read it. It resembled 
an electric light, and proceeded from the bodies of two centi- 
pedes and their two trails. The centipedes were about four 
inches apart. The light illumined the entire body of the animal, 
and seemed to increase its diameter three times. It flashed along 
both sides of the creature m sections , there being about six 
Eections from head to tail, between which the light played. The 
light behaved precisely like the electric light, moving as it were 
perpetually in two streams, one on each side, and yet lighting 
up the whole body. In the trail there was no movement, but 
light only. The trail extended l) foot Horn each centipede over 
the grass and the gravel- walk, and it had the appearance cf 
lUuminaled mucus, 

Having observed these creatures for several minutes, I picked 
one of them up and lodged it in a box w liich had been proenred 
from the house, for further observation. On touching the 
centipede the light in both animals, as well as in both trails, 
was instantly extinguished . Later in the evening we found another 
centipede, and this also emitted light m the same manner, both 
from body and trail as 1 have described My gardener then 
informed me that he had observed these creatures during the 
previous three or four evenings, both in the garden .and in the 
stableyard 

On the following day I took the centipede to Prof. Flower, 
who, with the assistance of the aulbontiea of the Unli*'!! Museum, 
baa identified the •ipccies is Ccophilus subUn amus. 

The published descriptions of the luminous properties of the 
British centipedes differ considerably from ^what I observed in 
this instance 

The best, so far as I know, is given in bhaw's "General 
Zoology,” vol. VI After describing the animal, it proceeds thus . 
** It is possessed of a high degree of phosphoric 'splendour, 
which, however, seems to be only excited when the animal is 
pressed or (.uddenly disturbed, when it diffuses a beautiful 
smaragdine light, *>0 powerful as not to be obhteratcd by the 
light of two candles on the same tabic 

I may observe that I was never able to induce my centipede to 
shine whilst m captivity. It may also be worthy of note that 
the atmospheie was exceptionally dry and the barometer remark- 
ably high at the Lime of the observation 

B. E. Brodiiurst 

Grange Court, Chigwell, November 22 


The Yang-tBC, the Yellow River, and the Pei-ho, 

Although the conclusions at which Dr Wocikof has amvecl 
(Nature, vol. xxui, p, 9) with regard to my estimations of the dis- 
charge of water and aliment of the Yang-tse and Fei-ho may 
militate against their being accepted as genemlly typical of thc<-e 

1 two rivers, 1 would urge that another senes of observations would 
be of more service m cither correcting or m coTToboiating my 
estimations. 

Ill the case of the Yang-tse it will have been veen that, 
according to the estimate of Capt. tilakiston at I-chang and of 
my own at Hankow — 500,000 and 650,000 cubic feet of water 
per second respectively, — this nver increases Us discharge by 
150,000 cubic feel m the 360 miles that intervene between these 
two pkicci of obtCTvalion. In ihis portion of its course the 
Yang-tse not onlv receives the watcr'^ of the Han, but is also 
the recipient of inosc of the Tung-ting Lake , and the increjiiic 
jt receives from these two important tribiitaries— on amount 
exceeding the water- discharge of the Nile '—u not such as would 
support the conclusion that my estimate for the Yang-t^c at 
Hankow is under the usual average. 

My observations on the Fci-ho, refeinng as they do to only a 
portion of the year, are more open to correction, and a series 
of phservitiDns throughout the entire twelve months are certainly 
to be preferred. 

In conclusion I may state that, although my various estimations 
are open to cnticism, my object wdi have been gained if, by 
inviting further inquiry into the h)droJogical features of the 
great river system of China, an accurate knowledge of them 
is obtained. H. B. Gurrv 

' 130,000 culiic f»l per second. 
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Aurora observed' Al^Ovoc I, Co, Wicklow, November 3. — 

Obaervmtibna ftom 5 30 p.m. to Mldmgbt 

At 5.3op.]i^'yfllow lighU tinged with red were coming up all 
roohd the bprizon ; tbehc at intervala formed indistinct columns 
to the zouth-weat and north west At 6.30 there were faint 
reddish lights forming fanii at diflcrent pomta, Lhe^ie were 
succeeded bv red and orange lights that rose fornung glows, 
columns, and pencils, uhile at 730 a bright silver-white men 
n^eared to the north — the hoi ns from lliib arch were pencils of 
wnite,> which seemed to cross the arch , they ^\crc very numerous, 
Bjipearlng and disappearing nearly instantaneously , from about 
four to seven appearra at one time. Some of ^em were very 
long, shooting up to the zenith. After the arch had dibsolved 
a^\ay, brilliant narrow, well-cleAncd, thin columns ofsiivei light 
bhot up, the most marked coming up to the north-west at 7 40 , 
thi:. darted up suddenly, and movea gradually southward, and 
when about due west, close to the church toiler, it disappeared 
at 7 4S 

These silver lightfc solely occuired between the west and north- 
eastj while all round the horizon red and orange lights weie 
rising; these sometimes congregated at the zenith m a mass. 
At 7.50 tvio brilliant silver pencUs rore to the north-north-east, 
but disappeared nearly instantaneously. 

From 8 p m to 8 $0 there were orange and red glows of 
light sometimes in induitinct columns ; but at the latter hour there 
appeared to the north we^tt a ^ivid displ^ of silvei light that 
lasted about five minutes , this was succeeciW by a deep orange 
cloud that travelled up to the zenith From 9 to 10 jo there 
was an oiange to red glow round the horizon, while at intervals 
from the nortli-uest losc pencils of silver light, five very bril- 
liant ones rising at 10.30 They were succeeded by a bnght 
silver glow over the whole of the western heaven, across which 
at intervals passed glows of red and orange light ; columns also 
rose, while at times horizontal streaks of brilliant silver lights 
appealed niid disappeared in a flash At 11 there was an 
orange glow round the horizon , this, with spurts of light coming 
up between the southwest and north-east, were aU that was 
oDaerved up to midnight. G H Kin'ahan 

AfA\ SPENCER AND PROP TAIT 
V\/’HEN,mNATU'RE for July 17th, 1879, while reviewing 

Sir Edmund Beckett's booK, Prof. Tait lugged 
111 Mr. Kirkman’s travestj^ of the definition of Evolution, 
most readers probably failed to see why he made this not 
very relevant quotation But those who remembered a 
controversy which occurred some years picviously, pos- 
sibly divined the feeling which prompted him thus to go 
out of hib way 

At the time 1 said nothing , but having recently had to 
prepare a new edition of “ First Principles," and thinking it 
well to lake some notice of books, and parts of books, 
that have been written m refutation of that work, 1 
decided to deal also with Mr. Kirkiuan's implied criticism, 
m which Prof. Tait bo heartily concurred , and by way of 
gauging Prof Tait's judgment on this matter, 1 thought 
It not amiss to give some samples of his judgment on 
matters falling within his own department To make it 
accessible to those possessing previous editions of " First 
Principles," the Appendix containing these replies to critics 
was published as a pamphlet 

In the inaugural lecture of this session, recentlv given 
to his students, part of which is published in the last 
number of Naiurk, Prof. Tait first of all recalls a pas- 
sage froip the preceding controversy. From this he 
quotes, or rather describes, a clause which, standing by 
Itself, appears sufficiently absurd ; and he marks Che 
absurdity by a double note of admiration. Whether 
when taken with its context it is absurd, the reader will 
be able to judge on reading the passage to which it 
belongs 

In disproof of certain conclusions of mine, there 
blu been quoted against me the dictum of Prof, Tait 
concerning the laws of motion, which is that — *'as 
the properties of matter might have been such as to 
render a totally different set of laws axiomatic, these laws 
must be consldeied as resting on convictLons drawn from 


observation and experiment and not on intuitive per- 
ception." Not urmng minor objections to this dtctum, 1 
went on to say — It will suffice if 1 examine the nature 
of this proposition lhat * the properties of matter might 
have ban ' other than they are Does it express an ex- 
perimentally-ascertained truth ? If BO, 1 invite Prof. 
Tait to describe the experiments ? Is it an intuition? If 
so, then along with doubt of an intuitive belief concern- 
ing things as they are^ there goes confidence in an intuitive 
behef concerning things as they are not. Is it an hypo- 
thesis^ If so, the implication is that a cognition of 
which the negation is inconceivable (for an axiom is such) 
may be discredited by infeiencc from that which is not a 
cognition at all, but simply a supposition . I shall take 
It as unquestionable that nothing concluded can have a 
wan ant higher than that from which it is concluded, 
though It may have a lower Now the elements of the 
proposition before us are these — As * the properties of 
matter might have been such as to render a totally differ- 
ent set of laws axiomatic’ [there/ore'y 'these laws [now 
in force] must be considered as resting . . . not on in- 
tuitive perception ’ that is, the intuitions in which these 
laws are recognised, must not be held authoritative. Here 
the cognition posited as premiss, is that the properties of 
matter might nave been other than they are , and the con- 
clusion 15 that our intuitions relative to existing properties 
are uncertain Hence, if this conclusion is valid, it is 
valid because the cognition or intuition respecting what 
might have been, is more trustworthy than the cognition 
or intuition respecting what is ' " 

From which it is manifest that, when asking (of 
course ironically) whether this alleged truth was an 
experimentally-ascertained one, my purpose was partly to 
ennumerate and test all imaginable suppositions respect- 
ing the nature of Prof Tait’s proposition, and partly to 
show Lhat he had affirmed something concerning the pro- 
pcities of mattei which cannot be experimentally verified, 
and therefore which, by his own showing, he has no right 
to affirm 

The first example whicli, in my recent replies to criti- 
cisms, I have given of Prof Tail's way of thinking, is 
disclosed by a comparison of Ins views concerning our 
knowledge of the universe as visible to us, and our know- 
ledge of an alleged invisible universe This comparibon 
shows that — 

'* I Ic Ihinkb lhat while no validity can be claimed for 
our judgments rejecting perceived forces, save as ex- 
perimentally jubtifted, some^ validity can be claimed for 
our judgments respecting unperceived forces, where no 
experimental justification is possible " 

Part of Prof. Tait’s answer is that “the theory there 
developed [in the “ Unseen Universe "] was not put forward 
as probable, its purpose was attained when it u as shown 
to be conceivable." To which 1 rejoin that whereas 
Prof Tait said he found in this theory a support foi 
certain theological beliefs, he now confesses that he found 
none, for if no probability is alleged, no support can be 
derived, The other part of his answer concerns the 
mam issue. After pointing out that the argument of this 
work, " carried on in puisuance of physical laws established 
by converse with the universe we know, extends them to 
the universe we do not know,” I had urged that if we 
have ‘‘no warrant for asserting a physical axiom save as 
a generalisation of results of experiments— •■if, conse- 
quently, where no observation or experiment is possible, 
reasoning after physical methods can have no place ; then 
there can be no basis for any conclusion respecting the 
physical relations of the seen and the unseen universes," 
“ since, by the definition of it, one term of the relation is 
absent." Prof. Tait's explanation is extremely startling 
When following the discussion in the Unseen Universe," 
throughout which the law of the Conservation of Energy 
and the Principle of Continuity are extended from the 
tangible and visible matter and motion around us to an 
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uaknown form of existence with which they are supposed 
to be connected, readers little thought that Prof Tait 
meant by this unicnown form of existence his own mind. 
Yet this is all that be now names as the missing term of 
the relation between the seen universe and the unseen 
universe. 

The second sample which I gave of Prof Tau^s views 
on matters pertaining to his own subject, concerned the 
nature of inertia, which he describes by implication as a 
positive force Here I quoted Prof. Clerk Maxwell. To 
repeat his criticism in full would cause me to trespass on 
the pages of Naturk even more unduly than 1 must do. 
If, however, any reader turns to Nature, July 3 rdj 1 B 79 , 
and reads the passage in question, he will be able to judge 
whether it is, or is not, a joke, and if a joke, at whose 
expense. Meanwhile, the essential question remains. 
Prof. Tait says that matter has ** an innate power of 
resisting external influences.’^ I, contrariwise, say that 
the assertion of such a power is at variance with established 
physical principles. 

One further illustration of Prof. Tail’s way of thinking 
was added. Quoting from a lecture given by him at 
Glasgow, for the purpose of dispelling the widespread 
Ignorance as to some of the most important elementary 
principles of physics/’ 1 compared two different definitions 
of force it contained. In a passage from Newton, em- 
phatically approved by Prof Tait, force is implied to be 
that which changes the state of a body, or, in modem 
language, does work upon it Later on in the lecture. 
Prof. Tail says — "force is the rate at which an agent does 
work per unit of length.” I contended that these defini- 
tions are irreconcilable with one another , and I do not 
sec that Prof. Tait has done anything to reconcile them 
True, he has given us sonic mathematics, by which he 
considers the reconciliation to be cfifecicd , and, possibly, 
some readers, awed by his equations, and forgetting that 
in symbolic operations, earned on no matter how rigour- 
ously, the worth of what comes out depends wholly on 
what is put in, will suppose that Prof. Tait must be right. 
If, however, his mathematics prove that while force is an 
agent which does work, it is also Lhc rate at which an 
agent does work, then I say — so much the worse for his 
mathematics 

PYom these several tests of Prof. Tail’s judgment, in 
respect to which I fail to see that he has disposed of my 
allegations, I pass now to his implied judgment on the 
formula, or definition, of Evolution And here I have 
first to ask him some questions, He says that because 
he has used the word ** definition ” instead of “ formula/’ 
he has incurred my "sore displeasure and grave censure." 
In whac place have I expressed or implied displeasure or 
censure in relation to this substitution of terms ? Alleging 
that I have an obvious motive for calling it a "formula/’ 
he says 1 am " indignant at Its being called a definitions^ 
I wish to see the words in which I have expressed my 
indignation ; and sbal] be glad if Prof Tail will quote 
them. He says^'*It seems I should have called him the 
discoverer of the formula^^^ instead of "the inventor of 
the definition," Will he oblige me by pointing out where 
I have used either the one phrase or the other ? These 
assertions of Prof, Tail are to me utterly incomprehensible 
I have nowhere cither said or implied any of the things 
which he here specifics. So far am I from consciously 
preferring one of these words to the other, that, until I 
read this passage in Prof. Tail's lecture, I did not even 
know that I was in the habit of saying " formula " rather 
than "definition.” The whole of these statements are 
fictions, pure and absolute. 

My intentional use of the one word rather than the 
other, is alleged by him d propos of an incidental com- 
parison I have made. To a critic who had said that the 
formula or definition of Evolution "seems at best rather 
the blank form for a universe than anything correspond- 
ing to the actual world about us/' 1 had replied tnat it 


might similarly be "remarked lhat the formula'-' bodies 
attract one another directly as their masses and inversely 
as the squares of their distances/ was at best but a 
blank form for solar systems and sidereal clusters.” 
Whereupon Prof. Tail assumes that 1 put lhc " Formula 
of Evolution alongside of the Law of Gravitation,” in 
respect to the definiteness of the previsions they severally 
enable us to make ; and he proceeds to twit me wuh 
inability to predict what will be the condition of Europe 
four years hence, as astronomers " predict the positions 
of known celestial bodies four years beforehand.” Here 
we have another example of Prof. Tait’s peculianty of 
thought. Because two abstract generalisations are com- 
pared as both being utterly unlike the noups of concrete 
facts interpreted by them, thaefore they are compared 
in respect to their other characters. 

But now I am not unwilling to deal with the cunLrast 
Prof Tait draws , and am prepared to show that when 
the conditions arc analogous, the contrast disappears. It 
seems strange that I should have to point out to a scientific 
man in his position, that an alleged law may be perfectly 
true, and that yet, where the elements of a problem to be 
dealt with under it aic numerous, no specific deduction 
can be drawn Does not Prof Tait from time to lime 
teach his students that in proportion as the number of 
factors concerned m the production of any phenomenon 
becomes great, and also in proportion as those factors 
admit of less exact measurement, any prediction made 
concerning the phenomenon becomes less definite , and 
that where the factois arc multitudinous and not measur- 
able, nothing but some general result can be foreseen, and 
often not even that ^ Prof. Tait ignores the fact that the 
positions of planets and satellites admit of definite pre- 
vision, only because the forces which appreciably affect 
them are lew , and he ignores the fact that where further 
such forces, not easily measured, come in to play, the pre- 
visions arc imperfect and often wholly wrong, as in the 
case of comets \ and he ignores the fact that where the 
number of bodies afifccling one another by mutual gravita- 
tion is great, no definite prevision of tneir positions is 
possible. If Prof. Tait were living in one of tnc globular 
star-clusters, does he think that after observations duly 
taken, calculations based on the law of gravitation wculd 
enable him to predict the positions of the component stars 
four years hence ? By an intelligence immeasurably trans- 
cending the human, with a maihemaiics to match, such 
prevision would doubtless be possible , but considered 
from the human standpoint, tlie law of gravitation, even 
when uncomplicated by other laws, can yield under such 
conditions only general and not special results. And if 
Prof. Tail will deign to look into "First Principles,” which 
he apparently pndes himself on not having done, he will 
there find a sufficient number of illustrations showing that 
not only other orders of changes, but even social changes, 
are predictable in respect to their general, if not in respect 
to their special, charactcis 

There remains only to notice the opinion which Prof 
Tait seems still to hold, that the verbal transformation 
which Mr Kirkman has made in the formula or definition 
of Evolution, suffices to show its hollowness. Here 1 may 
be excused foi repeating what 1 have already said else- 
where, namely, that "We may conveniently observe the 
nature of Mr. Kirkman^s belief, by listening to an imagi- 
nary addition to that address before the Literary and 
Philosophical Society of Liverpool, in which he first set 
forth the leading ideas of his volume , and we may fiily, 
in this imaginary addition, adopt the manner m which he 
delights 

"Observe, gentlemen/' we may suppose him saying, 
" I have here the yolk of an cjrg The evolutionists, 
using their jargon, say that one of its characters is 
'homogeneity' ; and if you do not examine your thoughts, 
perhaps you may think that the word conveys some idea. 
But now if I translate it into plain English, and say that 
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one of the characters of this yolk is ' all-alikeness/ you 
at once perceive hov nonsensical is their statement. You 
see that the substance of the yolk is not all-ahkc, and 
that therefore all-alikeness cannot be one of its attributes 
Similarly with the other pretentious term * heterogeneity/ 
which, according to them, describes the state things are 
brought to by i^nat they call evolution It is mere empty 
sound, as is manifest if I do but transform it, as I aid 
the other, and say instead ‘not-nll-alikencss’ For on 
showing you this chick into which the yolk of the egg 
turns, you will see that ' not-all-alikeness ' is a character 
which cannot be claimed foi it. How can any one say 
that the parts of the chick arc not-all-alikc ? Again, in 
their blatant language we are told that evolution is carried 
on by continuous * didcrentiations’ ; and they would have 
us believe that this word expresses some fact. But if we 
put instead of ic ‘somethingclseifications ' the delusion 
they try to piactise on us becomes clear How can they 
say that while the parts ha\e been forming themselves the 
heart has been becoming something else than thcstomacl^ 
and the leg something else than the wing, and the head 
something else than the tail? The like manifestly happens 
when for integrations' we read 'sticktogethcrations' 
what sense the term might seem to have, becomes obvious 
nonsense when the substituted word is used For nobody 
dares assert that the parts of the chick stick together any 
more than do the parts of the yoJk I need hardly show 
you that now when I take a portion of the yolk between 
my fingers and pull, and now uhen I take any part of the 
chick, as the leg, and pull, the hist resists just as much 
as the last— the last does not stick together any more than 
the tirst , so that there has been no progress in * stick- 
togetheralions.' And thus, gentlemen, you perceive that 
these big words which, to the disgrace of the Royal 
Society, appeal even m papers published by it, arc mere 
empty bladders which these would-be philosophers use to 
buoy up tbeir ridiculous doctrines 

But though It IS here, 1 think, made apparent enough 
that even when disguised in Mr Kirkman's grotesque 
words, the dehmtion of Evolution continues truly to ex- 
press the facts, Piof Tait shows no sign of changing his 
original opinion that Mr Kirkman has made cx- 

3 uisite translation” of the definition Nay, so charmed 
oes he appear to be with Mr Kirkman’s feats of this 
nature, that he gives us another of them One ot two 
conclusions must be drawm. Prof Tail eithei thinks 
that fallacies arc disclosed by the aid of these cacophonous 
long words, or else the clatter of curious syllabic compounds 
greatly excites liis sense of humour In the last case wc may 
infer that had he been one of that “Twelfth Night” paity 
in which the Clown exclaims — “I did impelicos thy 
gratiUity,” he would have joined in Sir Andrew Ague- 
cheek's applause Herber i’ Sfii^ncer 


NOTES ON THE GEOLOGY OF EAST-CENTRAL 
AFRICA 

T hough many travellers have now penetrated almost 
every part of Central Africa, and desenbed the main 
geographical features, jet their accounts have been singu- 
larly barren in any reliable geological details. The 
Geographical Society, in its late expedition to the lake 
region, sought to remedy this want, and I, as a student of 
that science, had the honour of being selected as geologist 
and assistant to Mr. Keith Johnston, the leader of the 
expedition. 

After the lamentable death of Mr, Johnston, almost at 
the commencement of our journey, the entire work of the 
expedition fell Into my mexpenenced hands, and to per- 
form that work conscientiously precluded all hope of any- 
thing but the most superficial geological research. The 
d»Hicultie% 4n the way were^ as in all tropical countries, 
much incijiased by the luxuriance of the vegetation, which 
seldom leaves a rock uncovered and exposed to view. 


Notwithstanding these obstacles to geological investiga- 
tion, however, ^impses of the internal structure of the 
country traverse were here and there obtained, which 1 
think may fairly be considered as shadowing forth the 
mam general features of the geology of the Great Lake 
Region 

Let me briefly point these out in the order of their 
occurrence along our route to Nyassa and Tanganyika, 
The comparatively unbroken stretch of low-lying country 
which so markedly borders the East Coast of Afnca is 
formed of two, if not three, raised beaches^ elevated in 
recent times above the sea. They consist chiefly of 
brick-red sands and clays overlying coral rock. The 
former have been derived by denudation from the coast 
ranges, which, consisting of hornblende rocks and others 
containing a large amount of iron, easily account for the 
deep-red colour characterising these deposits. The sands 
are of value as containing the gum copal, of which our 
best varnishes are made As the tree from which this 
gum has been denved is now almost extinct, it would 
seem that a considerable lapse of time has occurred since 
these deposits have been formed; but geologically they 
must be recent, as among the many insects that have been 
found imbedded in the copal none, as far as 1 am aware, 
arc extinct The Msanoarusi, or gum copal tree, has 
evidently been restricted to the sea-coast, as neither it 
nor the gum has ever been found as yet in the interior. 

In passing from these sands and clays we step over an 
immense gap in the geological record, of which no trace 
remains, as the rocks we next reach are evidently of car- 
boniferous age These occupy a variable strip along the 
base of the mountains, here and there rising into small 
hills and ranges 

They are found stretching from at least Mozambique 
to ibe Equator. On the Rovuma coal-beds are found 
In the Rufigi valley there are red liver-coloured sand- 
stones with pebbled beds and with interbedded lavas 
which in one curiously-shaped mountain near Behobcho 
produce a lemarkable step-hke appearance. These beds 
are horizontal, but beneath them are sandstones tilted by 
the intrusion of eruptive basalts, producing an unconfor- 
mability which hoii^ever is probably only local. Further 
north on the Unyanyembe road from Dogamoyo, and at 
the base of the mountain I observed on my return march 
compact beds of fossiliferous limestones, together with 
shales, &c. 

At Uinba, a place north of Pangani, I also discovered 
limestone, whiim 1 believe is now being burnt by the 
Universities Mission Agents. The young geologist, 
Thornton, the companion of Baron von dcr Decken, 
observed this same formation around Mombas, which he 
noted as being exactly similar to the coal formation .of 
the Zambesi. As no rocks of a later date have been 
found along the whole of the east coast from Mozambique 
to the Equator, we may safely infer that this part of the 
continent has been above water since Carboniferous 
times, and this inference is strengthened by natural 
history evidence. 

We have now reached the base of the mountains, and 
again we arc brought face to face with another great 
break in the series of events. From the Carboniferous 
sandstones and limestones we pass abruptly to highly 
metamorphosed rocks whose exact place in the geological 
senes is as yet extremely problematical. These consist 
of the schists, gneiss, and hornblende rocks which form 
the mountain range that flanks the great Central Plateau 
extending from Abyssinia to the Cape. 

In crossing this range we rose to a height of 7000 
feet. We Found the strike of the rocks to be north and 
south They present everv intermediate grade of varia- 
tion from the most coarsely crystallme to those with the 
bedding still traceable. Indeed it would be somewhat 
difficult to point out any sharply- defined line of demar- 
cation between the granites, which seem to predominate 
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in the plateau, and the leas metamorphosed rocks It seems mass of the continent into granite There is however 
to me that this range suggests a line of weakness during some hope that more deHnite light will be thrown upon 
the elevation of the continent, owing to which the neigh- the question of the age of ihis range, as on my way 
btmring rocks were more easily folded up and raised above back to the coast 1 discovered in the Usagara Mountains 
the line of greatest pressure, which has turned the mam some much metamorphosed rocks with impeTfectly pre- 
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Section of Rocks belween Dar-es-salaam nnd Lake Nyn'a i, Rrd sandy clayi a, Carbon ifcrout (’) Eindil ones with n-lrj'ive recks 7 CurlwmferoU'i 
undiitonei wiLh iiilerbcrided lava^, 4, SchiKls, cneiss, and other highly mctiimorphoied ruihs, OraniLe forming mEiin mass ( f iHl tnlcrior . 
6, Intruuva rocks and probable line cf fault, 7, CHay ilaieii with uccaiioiial fclspaihic roLki , C, Vokanic porphynies, lufTs, anJ .^igglomcmiu 


served fossils. A carefdl search would probably be re- 
warded by the discovery of fossils which would determine 
the age of these rocks. 

I Leaving the mctamorphic rocks of the flanking range, 
we next pass over a great stretch of granitoid rocks 


This tract, extending to near the lakes, is marked by 
undulating hills and valleys, with wide areas compara- 
tively level, where the Kaffir-hkc semi-nomadic Inbcs of 
the Wabena, Warori, Wahehi, Wagogo, and Masai herd 
' their cattle, hunt, and live in a constant staLe of warfare. 


Cectiim. htfivterL LaJicj J^ojsiLtZ TtUi^amofcct L 
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r, Volcanic pDrpUynCeq anil lufli, 2a, CNy ^nd gneUv , 3, Intrusive , 4, Variegated e ny mei.i icrphosed 


The influence which the character of the country has upon Urori, sandy as in Ugogo, or grey clay .is in Unyamwcsi 
the habits and manners of savage tribes is here well The vegetation varies greatly according to the nature of 
illustrated. the soil. The whole of this granitoid region is marked 

The soil formed ^ the degradation of this granite by the occunence of inonsiroua blocks, generally rounded, 
tract 15 either a sliH red clay as occurs in Ubena and I and strewing the ^\hoIe surface as if some great eruption 



(i) Vaiiegaltd sanUitoncg ; (a) Intruded rocki and probable line of fault . (i) Sandstonci s-nashed aad tilled . U d Felspaili c r«ki , (5 5 ) kmc 
grained brick<red EOJiditonei wah quarta pebbles . (66 6) Grey«&cke and other meUmorpnii- rocks 

had smashed the underlying rocks. Their presence, Ubena and Ugogo evidences of rocks erupted through the 
however, is not due to any such cause, the mam agent granites were obtained 

having been rain and carbonic acid, assisted by rapid Continuing our route to Nyassa o\cr this plateau at a 
radiation acting along the joints and cracks. general height of about 5000 feet above the sea we are 

It maybe noted that at (i number of points both in confronted by a sudden r’se in the ground, which forms 
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apparently a second and higher plateau. The abrupt 
change of level| together with the alteration in the 
internal structure and the presence of intrusive rocks at 
the base of the mountain seem to point to the existence 
of a fault of considerable magnitude, which probably is 
the eastward extension of a great fault to be described 
further on. 

The rocks composing this high tract of country consist 
mainly of clay- slates with the original bedding still very 
distinct. What may be their exact relations to the 
granites which they probably overlie, or to the meta- 
morphic rocks of the coast-range, we have as yet no 
means of ascertaining. Careful research will be required 
before anything definite can be said about them. The 
mountains cut out of these rocks by denudation aie 
rounded in form, smooth, and by no means picturesque. 
They are devoid of trees, but covered with grass 
As wc approach Lake Nyassa we observe evidence 
of much disturbance, till at a distance of about ten miles 
from the Lake we come upon the ancient pipe of a 
volcano, and five miles further on enter amongst a senes 
of volcanic porph)Tites, luffs, and agglomerates forming 
mountains several thousands of feet in height, and which 
extend round the north end of the Lake. Along with this 
marked change of internal structure we have as decided 
a change in the scenery The rounded mountains with 
smooth, grassy, and uncut sides give place to jagged 
peaks, serrated ndges, sharp yawning valleys, and 
irregular, locky, notched sides, forming a landscape of 
no ordinary description 

The extraoidmary senes of volcanic rocks which form 
the magnificent mountains round the north end of Lake 
Nyassa probably belong to the same period as a similar 
senes which characteiise the Cape geology The latter 
have been assigned to the Trias, and doubtless the 
immense development of volcanic rocks in Abyssinia 
described by Blandford is of the same age, Indeed we 
might almost say we have connecting links between the 
two places, as on my return march through Ugogo I 
observed evidence of volcanic outbursts, and it is well 
known that Kilimanjaro, further north, la of volcanic 
oiigin. It seems then that m Tnassic tunes a great line 
of volcanic action stretched from the Cape by Nyassa, 
Ugogo, and Kilimanjaio, to Abyssinia. I 

But at the north-west corner of Nyass.i wc have 
evidence of later volcanic activity. In a niche cut out of 
the surrounding plateau and on a comparatively level 

{ »lain, through which the River Jumbaka winds to the 
akc, a number of beaulifully isolated conci rise to a 
height of about 300 feet. On examination these prove to 
be perfect volcanic craters, so entire and symmetrical as 
to appear almost artificial One crater which 1 examined 
forms a beautifuliy bowl-shaped hollow, descending to 
the level of the plain, the bottom being a charming 
circular pond, where a number of hippopotamuses live 
It 15 cleu from the perfect shapes of these cones, and 
from the fact that the surface features of the surrounding 
country have remained unchanged since their origin, that 
they must have arisen in comparatively recent times. 
Besides these cones there are two pretty circular lakes, 
which also appear to have been originally volcanic 
craters. 

On leaving this interesting country and proceeding on 
our way to Tanganyika wc rise once more to the top of 
the plateau, cross over mountains 8000 feet in height, and 
then descend to a general level of from 4000 to 6000 feet. 
We pass over clay slates and schists whose relative posi- 
tions could not be determined with intnisive masses of 
granite At one point an interesting section was revealed, 
showing the granite completely inclosing a mass of 
greenstone. 

On nearing the south end of Lake Tanganyika we pass 
abruptly from these ancient rocks to red and vanegated 
sandstones much hardened and broken, bu'. preset ving 


their original horuontal bedding. Rounding the end of 
the lake and continuing our march northward along its 
western side, we come to alihost a sheer precipice, sud- 
denly lowering the altitude from nearly 5000 feet to less 
than 3000, Running east and west along the precipice 
there occur intruded rocks, while on (he northern or 
lower Side of the precipice the sandstones almost dis- 
appear, being only represented by a small extent of 
crushed and tilted beds Such a condition of things 
clearly indicates the existence of a great fault. This 
theory is strengthened by a similar abrupt change of 
rocks on the eastern side of the lake, and it will be 
remembered that we have already noticed among a 
different series of rocks still further east a sudden change 
of level almost on the same parallel of latitude. 

The sandstones thus abruptly brought to a finish in 
their extension northward are succeeded by felspathic 
rocks which form huge mountain masses both on the east 
and west sides of the lake. Near the middle of the lake 
on its western side there occurs a curious apparently 
isolated area of fine red sandstones, surrounded on all 
sides except the east by mountains of metamorphic and 
felspathic rocks. These sandstones would seem to have 
been deposited in a small lake eight miles in diameter. 
Mount Malumbi, figured in Stanley’s "Dark Continent," 
belongs to the same formation. 

Still proceeding along the lake we cross a high mountain 
range named Tch.i.nsa, formed of metamorphic rocks with 
felspathic rock in the centre Wc regain the sandstones 
once more in the country of Uguha The sandstones 
here, unlike those of the south end, are very red in colour, 
extremely fnable, and marked by the abundance of quartz 
pebbles. Through this formation the Lukuga River 
finds its way to the Congo, its course determined not by 
any great convulsion as some travellers have been inclined 
to believe, but by the long-continued action of streams 
wearing down the soft and friable barrier which hemmed 
m the lake at this point These sandstones have an 
extension over a large area. They are found away 
towards Manyema and up the Congo Valley as far as 
Lake Moero, probably turning round and joining the 
strata we have noticed at the south end of Tanganyika 
On the east side they are found from Kaboga to the north 
of Ujiji, though here shales are not uncommon and the 
strata much curved 

The absence of all fossils leaves the question of the 
age of these rocks in some mystery A reference to Cape 
geology may, however, as in the case of the volcanic 
rocks, throw some light on this subject. The Tanganyika 
sandstones have evidently been formed in an enormous 
inland lake, beside which the present African lakes 
would look insignificant 

In Cape Colony a similar senes of rocks occur of a 
lacustrine origin, and which have been assigned to a 
period not later than the Trias, and probably they belong 
to Palxozoic times In the absence of anything but 
lithological evidence we cannot do better than place the 
Tanganyika sandstones in the same era as the Cape 
series, an era which would seem to have been emphatically 
characterised by the presence of great lakes. 

Joseph Thomson 


INCANDESCENT ELECTRIC LIGHTS 

recent experiments of Mr. J. W. Swan of New- 
^ castlc-on-Tyne have gone far towards demonstrating 
the practicabilty of a system of elcctnc lighting based 
upon the so-called principle of incandescence. As the 
solution of the whole question of the possible domestic 
application of electric lighting depends m all probability 
uppon the successful application of this meinod, these 
experiments have claimed already a considerable share 
of public attention, though no panic has yet arisen like 
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th^t created two years agt> by the far less formidable 
experimentB of Mr. Edison in the same direction. 

The material which Mr. Swan proposes to render in- 
candescent by means of an electric current is a wire " 
of prepared carbon of extraordinary density and elasticity. 
Twenty years a^o he prepared carbon filaments for 
the very same purpose from calcined cardboard, in. 
closing them in a glass vessel from which the air 
was withdrawn as perfectly as the imperfect air-pumps 
of that date permitted In October 1877, one year 
before Mr. Edison had be^n to attempt the con- 
struction of lamps with carbonised paper, Mr Swan 
had some prepared carbons mounted in glass globes and 
exhausted by the Sprengel air-pump by Mr. Stearn of 
Birkenhead This enabled Mr Swan to discover that 
when the carbon was properly fixed and heated during 
exhaustion so that the occluded gases might be ex- 
pelled, there was an end of the causes that hitherto had 
seemed to defeat all attempts to utilise this method of 
procuring an incandescent electric light , for when these 
conditions were observed there was none of the disin- 
tegration of the carbon rods, nor of the blackening of the 
globes that with less perfect vacua had proved the min of 
carbon lanms The filaments of carbon now pro- 
duced by Mr. Swan indeed resemble steel wire rather 
than carbon, so extraordinary is their tenacity and 
texture. The secret of their manufacture has not 
yet been made known, being the essential point of 
the patent rights which Mr Swan has just secured. 
Each hlament is about three inches long, and not 
more than the hundredth of an inch m diameter, and is 
so slight as only to weigh from one- fifteenth to one- 
twentieth of a grain The durability of these ^laments 
IS remarkable. In the course of a lecture delivered on 
November 2$ last before the Society of Telegraph Engi- 
neers, Mr, Swan stated that he bad had lamps lighted 
continuously since August 30, with an intermission of 
three weeks only, and that this seemed to be far from the 
actual limits of durability When the currents employed 
are not too strong, the lamps will last longer. The light 
yielded by these lamps vanes, according to circurfi stances, 
from thirty to fifty standard candles On the occasion of 
Mr Swanks lecture thirty-six of these tiny lamps were ex- 
hibited working by the current of a dynamo-electi ic 
machine requiring four horse-power to drive it. In the 
debate which followed Mr Swan's communication, the 
remarks made by Prof Tyndall, Dr, Hopkinson, Mr 
Alexander Siemens, and others, showed the real value 
of the advance made by Mr. Swan The question 
however of the economy of the system remains yet to be 
decided by the practical test of durability At a previous 
lecture at Newcastle-on-Tyne Mr. Swan exhibited twenty 
lamps fed by a current generated by a gas-engine con- 
suming 160 cubic feet of gas per hour. The light obtained 
exceeded that of the seventy gas-jets which usually sup- 

E lied the same room, and which consumed 280 feet per 
our. Mr. Swan proposes to connect these lamps in senes 
of fifty or a hundred in one circuit, using automatic circuit- 
closers to close the circuit in the rare case of the failure 
of a lamp, He considers hU method of arranging the 
system to be superior to that proposed by Mr. Edison, 
whose method or placing the separate lamps in single 
branches of a divided circuit would involve the use of 
very heavy and costly conducting- wires without any 
counterbalancing advantage. With this Important differ- 
ence Mr. Swan's further proposal to erect central stations 
from which to supply currents of electricity over large 
areas resembles tnat suggested by Mr. Edison Should 
the anticipaUons of the inventor and the present promise 
of the new lamps be fulfilled, domestic electric lignts will 
certainly become a fact at no distant date. 

MeanUme Mr. Edison has not been idle. It is stated 
that he is at present laying down a service of about seven 
miles in length upon which to lest the success or failure 


of his s^tem upon a large scale He has developed 
several ideas since his last appearance before puolic 
notice. He now makes his dynamo-clectnc generators 
of a much larger pattern than any heretofore attempted 
He has abandoned charred cardboard in favour of a 
filament of carbon prepared from a cultivated vanety of 
the Japanese bamboo. We shall hear before long whether 
his indomitable perseverance has been rewarded with 
final success. In spite of being in point of date behind 
Mr Swan, he has the enormous advantages of a unique 
workshop and laboratory under his own direction, of a 
wealthy company at his back, and of the extraordinary 
prestige won by his previous inventions. If Mr. Swan 
appears to be nearer to a genuine success, Mr. Edison 
has a popular reputation that of itself will win a hearing for 
the most trivial of his inventions Whichever of the rival 
systems succeeds science and mankind are the gainers 
But up to the present point it seems to us that beyond 
Question Mr. Swan is nearer the goal of practical results 
than his famous rival. 

It mav interest our readers to know that Mr Edison's 
first carbon lamp is now on view along with his original 
phonograph and his earliest tasimetcr in the Patent 
Museum at South Kensington. 


SUBTERRANEAN FOREST IN INDIA 

'T'HE accompanying notes and illustrations on the 
^ underground forest recently discovered m exca- 
vating the Prince's Dock, Bombay, were forwarded by 
Col C. J Merriman, R.E., C S I., Member of the 
lalivc Council, and Secretary to Government (Public 
Works Department), Bombay. 

The trees were generally found in a dark loamy soil 
composed of underlying rock disintegrated. The upper 



portion of the trunks stopped at the soft black clay, 
which IS silt. A few went a little way beyond, but as far 
as they protiudcd into the silt they were completely 

— - y^rfleg of Craon^ 



riddled by the teredo, the nearer the root the bigger the 
hole, showing that the boring began from the top. 

The roots of the highest tree found were at 72*20 onT.H 
datum, or close on Low Water extreme springs, about six 
feet under the surface of the mud The lowest root was 



io6 


NATURE 


\ P €€. 2, 1880 


At 55'93f or say sixteen feet under L.W, extreme springs, 
twenty-two feet under the surface of the mud 
Inside the dock altogether were 382 trees, 223 standing, 
the remainder dat. The largest tree was forty-six feet 


long, and 4' 6" girth; it was flat None of the treea 
would girth over / The soil in which many of them 
stood was only 6'^ to 9'' thick over the rock. The wood 
IS apparently black wood. The roots presented a 



peculiar appearance, being nearly at nght angles to the 
trunks 

The forest seems to have stopped at the g.ites, as 
very few trees were brought up in the dredging opera- 
tions. 


The mixture of different kinds of stone is cunous. In 
small patches we And trap, which gives way to moorum, 
and then a sort of pudding-stone mixed up with black 
and red stuff so hard that it cuts the divers’ hands as 
with a knife. 


NOTES 

Prof. Helmholtz has been appointed Fnraday Lecturer for 
18S1 j the lecture will be given early in April 

We greatly regret to announce llic death of Sir Benjamin 
C. Brodie, Dart , F R S,, the eminent chemist and late 
Professor of Chcmiistry in the University of Oxford He died 
on Wednesday, last week, at Torquay, in the sixty-fourth year 
of his age. We hope to be able to give a detailed notice of Sir 
Benjamin’s life and work in a future number. 

The death, on Sunday, is announced of Mr Mark Firth, at 
Sheffield, in the sixty-sccond year of his age Mr Firth viis 
eminent for his discriminating liberality, and will he Kpccially 
known to our readers as the founder of the ucll-knonn Firlh 
College, Sheffield, opened by Prince Leo; old last jear 

Pxor. J Charles D'Almeida, whose sudden death at Pans 
we mentioned a fortnight since, was one of the prominent leaders 
in the scientific circles of the French capital. Formerly a Pro 
fcEGOr of Physics in the Lyceum of Henry IV , he had occupied 
for some years past the important and respon-ihle position of 
Inspector-General of Public Instruction. A strong Liberal in 
matters of education, he exercised a marked influence in the late 
reorganisation of the French educational system. It was almost 
entirely owing to his efforts that the Socittu Frangaise de 
Physique owes its creation, and since its origin he has occupied 
the post of secretary. As an investigator D'Almeida is best 
known by his valuable rcfenrches on the phenomena of electro- 
lysis, on galvanic battenes, on capillary phenomena, &c. One 
of the most remarkable services he has rendered u as the inven- 
tion of the photographic despatches by means of which, during 
the uege of Pans, the inhabitants of the city were enabled to avail 
themselves so extcniively of the otherwise limited services of the 
“pigeon post,” 

A SHORT time ago we alluded to the severe loss to chemical 
and technical literature by the death of Prof von Wagner, who 
for twentj-five yean past has conducted so ably his admirable 
Jahresbericht fur d%i ckontsche Technologie The difficult ques- 
tion of findJog a successor m the editorship of this important 
annual has been happily solved by the choice of Dr. Ferd, 
FUher, Professor of Technology at the Polytechnic of Hanover, 
For a long time past Prof. Fisher has rendered valuable literary 
ficrvlces in editing Poiyttchnisches the mpst 


important technical publication on the Continent. As an in- 
vestigator he 15 also well known by his elaborate researches on 
water m its technical and physiological relations, on pjromctry, 
and on numerous other chemical and technical questions. 
Under the new auspices the JahrtsbtnchtV^ every reason to 
look forward to a continuance of its successful career. 

M. Charcot reopened last week his course of botany at 
Salpetricre, where he exhibited last year the curious phenomena 
of female patients suffering from ncuro-mental affections New 
instances will be produced of cures analogous to the troubles 
regarded in medizval times as produced by demoniacal agency 
or cured by w’ltchcraft. 

In a lecture on earthquakes delivered in Vienna on the 22nd 
inst , Prof, V TTochstetter de^iignated the Agram earthquake 
(affecting elliptically a region of 60 to 80 German miles diameter, 
and having its larger axis directed south- sou th-w'est to north- 
north-east) as a tectonic or dislocation -earthquake — a name which 
originated with the Austnan geologist Prof Humes. ProL 
Suss expre^ed a similar opinion m a lecture on November 24, 
“On Earthquakes in the Alp?.” 

On Sunday evening, about 'ix o’clock, slight shocks of earth- 
quake were felt at two different places in Scotland — one being 
Callander, m Perlhsliire, and the other Inverary, m Argyllshire. 
The two districts affected are about forty miles apart, m a line 
due east and west The shock was also felt at Rothesay and 
Stornoway, In the north of Ireland during Sunday evening 
and also the earlier hours of yesterday morning several decided 
shocks of earthquake were felt, especially in Londonderry and 
Its vicinity. The disturbance was more particularly felt at 
Innishowen, and it seemed to travel across the bed of the River 
Foyle to the County Deny side, where the effects were felt 
strongly, 

AtDorimund there was a slight shock of earthquake on 
November 25, and a smart one on the ayth. 

Mr. Mundeila has been speaking on education again, 
repeating essentially the old story, that our country must lose in 
the race unless, as la other countries, education m science is 
made an imperative part of elementary education. We have 
many natural and tridilioual advantages over other countries, but 
all these must m the long run succumb to scientific training. 

A magnificent lacustrine And has been mode in the marshes 
of CorcelletcB, near Consise, in Canton Vaud. It consists of a 
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fine canoe in a perfect ilate of preicrvaiioD, 11 metres 16 ccnti- 
metrea long^, and rli^htly more than a metre broad. It was dug 
out and drawn from the marsh by sixty men and eight oxen, 
under the superintendence of the director of the Muecuhi of 
Lsnsanne, and has been placed in the court of the I.'usanne 
Academy, where it is destined to remain. 

We have before us the reports for last year of the two clubs 
which have for their object the furlherance of the special study 
of British plants and their distribution over the surface of the 
islands. Ibe Botanical Exchange Club has been in existence 
about twenty-five yearc, and uas a continuation of the London 
Botanical Society. The Secretary sends out each spring a list 
of the plants that are wanted, and the member^j who are about 
thirty in number, at Christmas send m their parcels and lists of 
desiderata. All doubtful specimens are submitted to competent 
referees, and after the distribution is made a report is published 
on critical forms and extensions of distribution. The most 
interesting find noticed this year is the discovery of 
hirsuta^ a plant spread widely through the southern half of 
Europe, by Mr. Fred. Townsend at Clinstchurcli, in Hamp- 
shire. Dr. Boswell identifies the prickly comfrey, which has 
been so much talked about lately as a forage plant, with the 
Symphytum uplandxciim of Nyman. Probably it 15 renJIy a 
hybrid between i*. officinale and S. asperrimumf as was suggested 
lately when it was figured by Sir Joseph Hooker m the Botanical 
Magazine Some curious observations have been made lately 
tending to show that our wild docks hybrubse dhturally 
not unfrequently, like verbascums, gcums, primulas, thi«jLlcs^ 
and epilobia. There is a cunoUi form of Ophioglo^uim {0 t‘»/- 
galum^ var, ambiguum of Co<:son and Germain), which till now 
has been known in Britain only m the Orkney and Scilly 
Islands. This year Mr Chas. Bailey has found it on the ^Wlsh 
coast between Harlech and Barmouth The Botanical Record 
Club has for its object the filling up of tlie blanks left by Mr. 
Watson when he traced out in detail the home-distnbnlion of 
British plants 111 his "Cybcle Biuannica. ’ In the report for 
this year detailed lists arc given for Cardigan>-hire and Peebles- 
filiire, and the only counties for which lists of flowering plants 
now remain to be drawn up are Flintshire, Wigtoiishire, and West 
Roes, Fourteen pages of the present report are occupied by 
fresh records for counties already worked up, and the Club is 
now turning its attention to the distribution of the lower crypto 
gamia, cEpeciolIy mosses. Tlie registration of fiowering plants 
is in the hands of Dr F A. Lees of Wetherby, and of mosses 111 
that of Mr. 11 . Boswell of Oxford, and the Secretary of both 
the Clubs is Mr Chas, Bailey, F L.S , of Manchester 

Mr, Brian Houghton Hodgson, F R.S , has jiut pre- 
sented 10 the Anthropological Institute a valuable portfolio of 
drawings illustrative of the Eastern Himalayas and Tibet The 
drawings have been mode by the same Nepalese draughtsman 
os dehueated the zoological drawings which have been presented 
to the Zoological Society, and this ethnological senes comprises 
and contains m all 521 subject*, including duplicates A senes 
of crania have been drawn by aid of the camera, Mr. Hodgson 
remarking ** native patience, hand and eye being peculiarly 
fitted to work that instrument.'^ 

Etienne Mulsant, one of the most prominent of French 
entomologists, and librarian to the city of Lyons, died on 
November 4 at the great age of eighty-four. Hii earliest publi- 
cation was the ** Lettres & Julie sur TEntomologie (cn prose et 
en verse),” published in 1S30, but for the moit part conusling 
of real love-letters to the lady he afterwards married, and wntten 
before he was out of his teens. His writings are most volu- 
nunoiis, but he was best known as the author of a work 
extending over nearly forty years, on the Coleopiera of France, 
and published (chiefly) in the AnffaUs of the Linnean Society of 


Lyons, He was also the author of a magnificently illustraled 
work on Humming Birds, m connection \Mih which he visiicd 
Ixindon about five years ago. 

We learn that Messrs Williams and Norgite are about to 
issue an important work on the Fishes of Great UnLam and Ire- 
Und by Dr. Francis Day, late Inspector Geneial of the F^hencs 
of Indio. This work deals with Lheir economic use?, modc'^ of 
capture, diseases, breeding, life history, &c., with an uilToducLion 
on the structure of fishes generally, their functions and geo 
graphical distribution. The first part appeara Ibis month, and is 
illustrated by twenty-seven plates. The whole will form a work 
of 700 pages royal octavo, with over 200 plates 

The exploration of the remains of prehistoric man is being 
actively carried out in Russia. We have already briefly noticed a 
contribution to this subject by M. Mereshkovsky, published in the 
Izveslta of the Rusuan Geographical .Society (vol xvi No 2), 
being a report upon the exploration of caverns and rock shelteis 
in the Crimea, in the neighbourhood of the Tchatyrdagh Moun- 
tain A great cavern, 145 feet wide and 58 feet deep, was 
explored close by the Suren town, and M. Mereshkovsky fonn l 
there the remains of a prehistoric workshop for the manufaetd' c 
nf stone implement^, the whole belonging to two distinct periods. 
The paper by M. Mereshkovsky, published in the Izz’cstia, i-. 
accompanied witli four tables of drawings of stone implemeiiLf^ 

We notice the following interesting communications which 
were made at the last meeting of the St Fetersburg Geological 
Society ‘--On the motion of down^ near Scilroretsk, by 
SokolofT. The velocity of these clowns is about one foot per 
month. — On the excavations made by water in rivers and springs 
of Northern EElhonin, especially by the w’aterfalls near Kcvil,. 
Yagownl, and Fal j and on the Devonian clays discovered by 
Prof, Inoslrantseff m the cuttings of the new Ladoga canal. The 
upper parts of the beds of tbe^e clays aie bent by the action of 
the ice of the ice period, as has been observed at man) placet- in 
Great Britain , the pcath which cover the glacial formations aie 
full of remains of prehistoric man. 

We can state that the Observatory of Algiers will not remniii 
longer without an astronomical observer M. Tripier, who ]ia> 
been appointed director, as has been announced in the 1 rench 
papers, will leave in time for installation at the meeting of the 
French Association for the Progress of Science in April, 18S1 

The purchaser of the French Siemens patent is preparing t j 
send a lender for cslabli'-hing an clectiic railway from the Exhi- 
bition to the central parts of Pans 


ABNOBMAL VARIATIONS OF BAROMETRIC 
PRESSURE IN THE TROPICS, AND THEIR 
RELATION TO SUN-SPOTS, RAINFALL, AND 
FAMINES^ 

11 . 

Compjtuon of the Ahmmal Bmomclrn Vanathms 
')un-Spiis 

A GLANCE ai the barometric and sun spot curves is sufficient to 
show that the irregular and frequent fluctuations of pressure 
are relatively much larger than thossc of the sun-spots In order 
therefore to compare the general course of the barometric cuivcs 
with that of the sun-spot curve the numbers of Table I have 
been further smoothed by taking the means of every nine con-:*,- 
cutive quarterly values of the nine monthly means. The results 
of this operation are given in the following table, and graphically 
represented by the dotte^l curves which are drawMi through the 
coniinuons ones. All these dotted barometer curves closely re- 
semble each other, except that portion of the Mauntius curve 
after the year 1865 which Bhows a tendency to assume an opposite 
character. They arc also very similar to the sun-spot curve, but 
all of them lag very persistently behind the latter, as will be seen 
by comparing the points mark^ with the same capital leltcrs - 
■ Lent nued From p gi 
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Table II. {Conttnueii)— 
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1 he eiioclis of maximum and minimum baiometnc |iiL.'^suie 
and of niuumum and maximum isun-sput area, as detei mined from 
the dotted curves by the graphic method, are given in the 
rdlouing tabic — 
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IJe mean epochs are given below ojid compared with thoie 
of the solar spotted area. , 


Mean Epochs of Baromcirtt Pttssuti compated wuk the Cot re- 
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Prom (his lompartson it appears that the epochs if maximum 
and f/nntmum batomcttic pt es sure lagged behind the cort cspondmfi 
epochs of minimum and maximum solar spotted area at an interval 
varying from above six months to nearly hoo and a half years ^ or 
at an average interzuil of about one year and ei^hf wonf/u 

Making use of this result and comparing points of the pressure 
curves with points of the solai curve several months earlier, it 
will be seen that e\cn the minor peculiarities of the pressure 
curves from 1863 to 1S6S do bear some resemblance to the 
subordinate feituies of the sun-spot curve from 1862 to 1867. 
What .appeal to be conesponding points have been marked with 
corresponding letters. It is lemarkable that this part of the sun- 
spot curie is the %ery portion which has been most accurately 
determined by means of the Kew photoheliograph 

Compatison of f/u Abnoimal Baiometru Variations with 
Past Faminex — According to the Report of the Famine 
Commission the famine of 1S76 78 in Southern India wa-i 
the most r^'idesprcad and severe [of any which ha\e occurred in 
India during the present century, ard on reference to the curves 
it will be seen that the abnormal barometric pressure during 
those years was the highest on teiord In the year 1878 a famine 
occuri^ in the North West Provinces also, m consequence of a 
deficiency of ram 111 the previous year, 

Tlie famine next in seventy to that of 1876-7S, and of eieii 
greater extent, was the one of 1868-69, which affected Rajputana 
and the North-West Pi ounces. The mnes show that thi^ also 
was accompanied or immediately preceded by a wave of hi^h 
batomelrtc pnsiuie, winch reached its maximum near the middle 
of the year 186S. 

The next on the list of severe famines is that winch occuned 
m Orissa in the years 1865-66, and iL w'lll be seen that this also 
w'aa attended by a wave of high pressure which slowly passed over 
India m the years 1864-65. 

The leas e\tensi\c Behar famine of 1873 74 was also accom 
panied by a small n avc of high pressure, i^nich, judging from 
the curves for Mauritius, Bombay, Madras, and Batavia, reached 
Its maximum height towards the end of 1S73 

The famine of i86o-6i In the Nprth-West Proiinccs uas also 
preceded by a wave of high pressure in the year 1859, although 
the failure of the raina which mduced this famine did not occur 
tdl the following year. 

The above mentioned famines inclnde all the seveie ones that 
have occurred 111 India since 1S41, the year from which baro 
metric data exist ; and the weaves of high barometric pressure 
which have been mentioned in connection n illi them include alt 
that Imve been observed except two, vi/. the one in 1855 and the 
one in 1S4J, both of which, though not immediately followed b> 
actual famine, were iieverthele^ accompanied by deficient rain- 
fall both at Madras and Bombay, the fall at the formci station 
being 67 and 78 per cent of the average m 1B55 and 1S45 
respectively, and at the latter station 58 and 77 per cent, in the 
‘ame years. Between the years 1812 and 1^0, during which 
the solar spotted ^ea was accurately observed, but foi which 
period I have no barometric data, two other scvcic famines 
occurredi viz the Gantur famine of 1833, and the Nminc of 
1837 38 in Noithem India ; and it is worthy of note that the 
first of these occurred soon after the sun-spota had somewhat 
suddenly fallen to a imniAum in 1832, and when, therefore, the 
barometric pressure would assumably be high, the second soon 
after the great and sudden dimination of spots which took place 
early m the year 1837. This last occurrence was very similar to 
the great decrease ot spots observed m iS6j, on which occasion 

* The numbers 1, a, 3, 5 cc , under iho heading’ *' Month, *' refer to ih^ 
months January, Februaoi &c , resnectively, and the dectinili oE a 

monih are reckaned from ihe be^einninf of the respectiM monilu 
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the decrease wab followed by the wave of high pressure which 
preceded the Orisu famine. 

y/ffirr 1/ (ihptars that ividespreadanJsivat famines are generally 
accompamca or immediately preceded by luaves of high barometric 
pressure. 

Means whereby future famines may possibly be foreseen . — If the 
conclnaloni arrived at from the above comparisons of abnormal 
barometric varialionsj BUn-spots, and past famines be admitted, 
it is clear tliat they at once present the means whereby future 
faminea may poasibly be foreseen. The conclusions are 
bnelly ■ — 

1. That variations of the solar spotted area are suu reded many 
months aftenvards by corresponding abnormal barometric varia- 
tions. 

2 That abnormal barometric variations in the tropics travel 
at a very slow rate round the eirth from west to cast, arriving 
at westerly stations several months before they reach more easterly 
ones. 

3 That famines follow m the wahe of waves of high barome- 
tne preB&ure, 

Hence it follows that there are two methods by which early 
intimation of the approach uF those meteorological disturbances 
which are attended by famines may possibly be obtained — 

1 By regular observation of the solar spotted area, and early 
reduction of the observations, so as to obtain early information 
of current changes going on m the sun. 

2 By barometric observations at stations didering widely in 
longitude, and the early communication of the resnltt; to stations 
situated to the wcstw'ard 

With regard t3 the first of the e methods it ^is sufTiciciit to 
state that the whole subject of solar observations is now being 
investigated bv a committee of scientific gentlemen in London, 
and we may therefore hope that the all-important information 
which solar observations are capable of affording will ere long 
be at our disposal; but with regard to the second method, vi/ , 
that of barometric observations at stations differing widely in 
longitude, it is to be regretted that no observatories of long 
standing situated in suitable localities to the wtstward of Bom- 
bay at present exist, except possibly at the very distant station 
of llavanna in Cuba The observatory at St. Helena appears 
to have been closed in the year 1847, after working continuously 
for about seven year.s 

The most suitable localities for barometric observations for 
the purpose m view are insular stations far removed from the 
disturbing influences of the large continents and near the equator, 
such as the beychcltes, St Helena^ and Ascension, but these 
appear to be at present unoccupied by pciinanenl observatories, 
while the wide expanse of the Faciiic. which is probably the 
most suitable p.^rtion of the earth’s surface for investigations of 
this kind, appears to be cnlircly unrepresented by any Rxed 
observatory on any of its numerous islaiub, such as the Gala 
pagoc, Sandwich, and Fiji I'alamls, An observatory has how 
ever lately been established at Zanzibar on the East Coast of 
Africa, from which very valuable observations may be expected 
if It should continue at work for any gieat length of time, and 
another has, I believe, been started at Aden : but as these 
stations are both situated on the borders of extensive cuntinento, 
they are not so suitably located as the stations previously 
mentioned 

It would therefore be necessary, in order to utilise to the fullest 
extent the second method of foreseeing the approach of a 
meteorological disturbance of the kind which would probably be 
attended by famine, that special arrangements should be made 
for the registration of the needful observations at Fome, if not 
all, of the stations that have been referred to , and that the 
information thus afforded should be rapidly communicated from 
the more westerly to the more easterly stations. 

F Chamdeus, 
Meteorological Kenortcr for 
Bombay, September 4 Western India 

Postscript. — In order to determine numerically theintervols 
of tune It which the barometric variations of one station have 
lagged behind those of another, and behind corresponding minor 
variations of the sun spots, the times at which the continuous 
curves croas the dotted ones have been marked off W the graphic 
method for corresponding crossing points of the different curves, 
giving the first set of tunes and intervals in each of the following 
tables. The same thing has been done with regard to the times 
at which the continuous carves cross the respective zero lines, 


giving the second set of times and intervals in each of the table*. 
As the average pressures for Batavia and Bombay have not been 
calculated from the observations of the some years, and os the 
zero line of the Batavia curve is on this account relatively dis- 
placed bv '004 of an inch in the upward direction, a new zero 
line has been drawn so os to make the times at which the con- 
tinuous curve crosses the zero line comparable with those for 
Bombay. The approximate longitudes of the stations and their 
differences are also given in the tables. 
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10*2 

+ 7 5 
+ 9 'i 

1867 

70 

+ s-s 

1867 

10 8 

- 2*0 

1869 

87 

+ 1-8 

1870 

7 ■ 

+ 0'2 

1876 

9 3 

- 08 

1878 

88 

+ 3’4 
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Second 

See. 

1856 

1 8 5 7 
1859 
1863 
1869 
IS76 
IS7S 

3 '* 

7'8 

9'2 

8 2 

4-8 

5 9 
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III 


1856 

47 

+ I 6 

1857 

9-1 

+ I'l 

1859 

11 0 

+ I 3 

1S64 

59 

-f- 6 4 

1S69 

9 2 

+ I 0 

1876 

78 

+ 30 

1S78 

io*s 

+ 46 

1 

1 

Mean 

H 2 69 


Station 

Bombay 

Bala\ 11 

Lonpludc 

72 ° 48 ' E 

ru^ fj' K 


Year 

Month 

Year 

Munlh 


1867 

12 8 

1S68 

2 I 


1869 

69 

1869 

85 


1872 

45 

1872 

56 

First 

1873 

S 8 

1873 

6 S 

Set, 

1874 

5‘4 

1874 

67 


187s 

37 

187s 

4 9 


187s 

97 

1875 

lO'O 


1876 

10'2 

1876 

9 3 


1869 

8-1 

1869 

lO'O 


1873 

6 2 

*873 

7 S 

Second 

1874 

57 

1874 

7 5 

Set. 

187s 

4*0 

187s 

G Q 


187s 

11 2 

187s 

9 7 


1876 

49 

1876 

6 [ 


187S 

5 9 

1878 

7 9 

1 




1 

Mean 


First 

Se^. 


1 

' Solar spotted area. 

Uomlijy hardiiie«cr 


Year 

Month 

Year 

hi nth 

Montli 

1862 

3 4 

1S62 

6 7 

1 ' 3 'J 

1 i86j 

1-3 

1S63 

1 11 I 

H- 98 

' 1863 

11 7 

1863 

1 I s 

+ 14 I 

1364 

127 

1S66 

1 I'l 

+ 124 

I 1865 

94 

1S67 

^ 5 

-m6 I 

1 1 866 

6 0 

1867 

12 3 

' _ _ 1 

-1 iS 8 

i 



Mean 

' 1 

4 I2'4 


Solu- •spotted OKI 


Fir^t 

Set 


Year 

1849 

1S50 


Mnnlh 

6 7 
II 2 


Madras barometer 


Year 

Month 

Month 

1849 

12 8 

+ 6 1 

1851 

5 '4 

1-62 


Mean 

-f- 6 E 


It will be seen that in the great mijoritjr of cases the baio 
metne waves reach the westerly station several months before 
they arrive at the more easterly one, bat that the rate of pro- 
gression of theM waves across the Indian FenlnsnU appears to 
he much alow'cr thad across the open ocean to the soiLthwaid 

r. c. 


THE ROYAL SOCIETY— ADDRESS OF THE 
PRESIDENT^ 

l^R SPOTTISWOODE began by referring to the losses 
which the Society has sustained by death dunng the post 
year Prof. Miller, Dr Sharpey, Mr LasscU, Prof Ansted, 
Lord Belper, Mr £ W. Cooke, and Sir Benjamin ColLns 
Brodie. 

The Soaety’s finances geneially are, as the balance sheet will 
show, in a healthy condition, and appear to justify the hope that 
they will suffice for the large claims upon them for printing our 
publications The address then proceeds ■ — 

Although w e are more concern^. Dr Spottisw'oodc said, with 
the quality than with the quantity of commonications made to the 
Society, it may not be without interest to observe that the number 
of papers received this year has been in excess of that in any 
previous year, at all events since 1872, inclusive, llie following 
IS a table of the numbers during the last nine years — 


■872 

99 paper's received 

1873 

92 

1874 

98 .. 

1875 

88 „ 

1876 

f ^3 »» 1* 

1877 

97 1. 

I87S 

^ It M 

1879 

n8 „ 

1880 

123 •. 


and we mny conclude that these have contained good matter 
from the fact that of the Philosophical Transactions for the 
current year Paris 1 and u,, already published, contain no less 
than 900 pa^es and thirty- three plates. 

Dr Spotti^w code then rcfcireu to the satisfactory results of the 
change of lime of meeting of the Society, and went on to speak of 
the death of Mr Henry White, who for many years was chief 
assistant in the compilation of the mat Catalogue of SLientific 
Papers. At an earlier stage of the w oA, Dr. Spottisw oode w'ent on 
to say, his loss would have been still more serious , but in a long 
course of traimng he succeeded so well in imparting his ow'd carefiu 
and methodical mode of work to those under him, that the Council 
felt justified in makuig trial of bis son to take his place With 
the result of this trial, as shown in continuing the preparation of 
a new edition of the calalo^e of the Society’s Library, the 
Council has reason to be satis bed Of this new edition, the fu^t 
portion, 220 pages, containing our large collection of Transac- 
tufHs and Ptocecdings of Academies and Societies, and other 
scientific periodicals is in type, and will shortly be printed off. 
The venficaLiun of titles of our scientific books generally u so 
far advanced as to warrant the expectation that a Ivge instalment 
of Ibis portion of the catalogue will soon be in the printer’s 
hands ; after w Inch w e anticipate no further delay 

In regard to the Library, a i^uestion has ansen as to how far 
purely literary works, which occupy much space, should be 
retained. Among them there are doubtless home which add neither 
to the utility nor to the scientific importance of our Library, but 
there are also some early printed books, bibliographical treasures, 
which are worthy of a place in any collection. It is proposed to 
have these carefully put in order, and to place them m a case by 
themselves. Among these, there may be mentioned — 

Caxton’s Chaucer, 14S0, 

Pynson’d Chaucer, 1492 
Speght's Folio Chaucer, 1598. 

CiccToms Offida et paradoxa. Fust, 1466, vellum 
The nnerall histone of Virginia, Lond 1632 
Uonilacius. Sextus decretalium liber. Yen. 1566 7 
Plautus 7482. Seneca, 1490 

Ovid, 1485 Statius, 1490. 

Plutarch, 14^- Herodotu% 1494 

Homer, 14B8? 

For bringing into prominence these as well as other features of 
our miscellaneous if. non scientific, books, we are greatly in- 
debted to the care and knowledge brought to bear on the suhj'ect 
by Mr, Tomlinson, and hf our treasurer. 

Allhongb it is doubtless dndesirable to propose, w ithout suffi- 
cient cause, alterations in our statutes, or even in our practice, it 
is still often worth while from time to time to discuss questions 
involving such alterations in order that w e may be prepared for a 

* Addrcsi of William SpotiisMoode, DCL, LL D , the PnMJent, 
delivered at the Annlveraar)’’ Mectmif of iho Royal Society oa Tuc«diy, 
November 30, iBflo 
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deliberate judgment whenever occarion may ariae. Among such 
subjects there le one upon whi^ I have often heard opinion 
expressed, and uran which opinion has always weighed in the 
same direction : I allude to the period of office of thoiie elected 
to serve on the Council of the Society. By the terms of our 
charter ten of the ordinary members retire every year ; and as it 
is our custom to remove six according to seniority and four in 
reipect of least attendance, it rarely happens, altfaongh the 
contrary is posdble, that any Fellow, except those holding the 
posts of Fre.sident, Treasurer, or Secretary, should remain in 
office more than two ycaps. Experience, however, appears to 
show, that for a meraDer serving on (he Council for the first 
time, there is so itinch to learn, so many heads of business which 
do not Jn general come before the Fellows at large, that his first 
year is occupied quite as much in avrertaining his duties as in 
actively performing them This objection is in some degree 
met hy selecting for the ten incoming members five who have 
served before, and five who have not so served , but, never- 
theless, there is usually an interval of several years between two 
periods of office, and as a matter of fact we often lose a 
member of Council at the moment when his advice Is becoming 
most vahiable to our body. 

I am aware of the great convenience attaching to our present 
impersonal mode of selecting the members to retire in eacn year, 
and am not at present prepared to suggest any specific alteration. 
But] the great confidence which the Society has, especially of 
late years, placed in its more permanent officers, and the power 
which naturally accrues to them from the comparatively short 
tenure of office by the other Members of Council, appear to me 
to be points of which the Society should not lose sight. On the 
part or the officers I think it right to state that we are very 
sensible both of the honour which is thus done to us and of the 
resjMiftsibility which is thereby entailed, and that we hope never 
to discredit the one nor to abuse the other And having said so 
much, we are quite willing to leave the matter in the hands of 
the Society to be taken up whenever they see reason so to do. 

It will be in the recollection of the Fellows that the position 
of the Royal Society in respect of the Government Fund of 
4000/. per annum is different from that in relation to the Govern- 
ment Gront of 1000/. per annum In the latter case the sum la 
placed unreservedly in the hands of the Society for promoting 
scientific investigation, subject only to an annual report to the 
Treasury of the disposal of it; and, in administenng it, the 
Society has m no case applied it to the personal remuneration of 
the applicant. In the former case the Soaety has been requested 
to advise the Science and Art Department as to the distribution 
of the grant, not only for the direct expenses of investigations, 
but ilso for personal remuneration for the time expended on them, 
whenever the circumstances and wishes of the applicant appeared 
to render this desirable. The responsibility of this advice lies with 
a Committee similar to that of the Government Grant, but with 
the^ addition of the presidents of certain learned bodies and 
societies, nominated for that purpose by the Government. 

The recommendations made by the Committee each year are 
annually published In the so that the public will 

have had full information as to the distribution of the grant ; 
while the Fellows have the opportunity of seeing the nature of 
applications made, and the extent to which it has been found 
practicable to meet them, as recorded in the minutes of the 
Council of the Society. 

One of ^ the points which is perhaps beset with the greatest 
difficulty is that of the so-called “ personal '* grants. On the 
one hand it has been argued that it is desirable to enable the 
man of small means to devote to research a part of his time 
which he could not otherwise afford to give ; but, on the other, 
the question has been raued whether it bo wise, even In the 
interests of science, to encourage any one not yet of independent 
income to interrupt the mam business of his life. It is too 
often assumed that a profeiRion or a business may be worked at 
half-ipced, or may be laid down and taken up again, whenewr 
we like. But this is not so, and a profession temporarily or even 
par^Ily laid asid& may prove Irrecoverable ; and the temptation 
to dlvCTM from the dull and laborious path of business may 
prove to nave been a snare. Without propo^'ing to exclude from 
possible aid in some shape or other those cases where personal 
assistance may be aafely ofiered, i( has been suggested that many 
such cases may be practically met by grants for the employment 
instead of grants to the applicant bimsclf. 
r u “ another fundamental diflerence between the position 
of the Government Grant of 1000/. per animm and the Govern- 


meat Fund of 4000/. per annum, which appean to me to be of 
material importance in the interests of science. The former is 
an absolute grant from the Treasury made to the Soaety for 
scientific purpose^). It may be used wholly, or in part, during 
the year in which it is made, and the balance, if any, may be 
carried over by the Society to the next or even to succeeding 
years. The latter is a vote to the Science and Art Department, 
on the disposal of which the Soaety Is consulted. Like all other 
similar voter, any unused balance reverts to the Treasury, and is 
to that extent lost to the purpose for which it was intended. I 
cannot help thinking that, if any such balances could be reserved 
and kept in hand, provision might be made for some larger pur- 
poses than those to wliich the fund has hitherto been dcvotecL 
And, even if having this end in view, the Committee should not 
see itf way to recommend some of the smaller application it 
may be fairly questioned whether the smaller grants might not 
find a more appropriate place among those of the Donation Fond 
of this Society, or of the British Association, or among some ot 
those separate funds which, through the liberality of individuals 
are now growing up among the special societies. 

1 am glad to record the fact that, upon the recommendation ol 
men of science, Her Majesty has been pleased to grant pensions 
on the Civil List to the widows of two of our late Fellows vi/ , 
to Mrs. John Allan Broun and to Mrs Clifford, 

I ost year two volumes containing a collection of the late Prof 
Clifford’s general lectures and essays were brought out. It is 
hoped that during the present winter a collection of his mathe- 
matical papers will be published. The contributions to pciencc 
by the late Prof Rankin have recently been placed in the hands 
or the jpubhe While very sensible of the obligations under 
which the scientific world is placed by these posthumous publi- 
cations, I cannot refrain from alluding to our obligations, even 
greater if possible, to those who during their lifetime ore willing 
to re-issue their own scientific memoirs, and to give us thereby 
not only the convenience of ready access, but also the advantage 
of their own subsequent reflections on the subjects of which ihey 
have treated. And at this particular moment 1 desire to mention 
more particularly Ihe mathematical and physical papers of our 
Senior Secretary, Prof, G, G. Stokes ; and, while expressing 
our gratitude for the volume which hu already appeared, 1 would 
express also our sincere hope that another mslalmenfc from the 
same source may shortly follow. 

Among the subjects which at one period of the late Ees‘<ion of 
Parliament engaged the attention of the Government 'was that of 
the law relating to vaccination , and a Bill was introduced in- 
tended to remove some of the practical difficulties in carrying ont 
Hie existing law While fully admitting the difficulties in cjiies- 
tion, the remedy proposed appeared to trench so closely upon 
the application at least of a scientific principle, and at the same 
time to be so important in its practical aspect, that I ventured 
(althou^ the Council was not silting) to consult the Prc'^idcnls 
of the Colleges of Physicians and of Surgeons, and that of the 
Medical Council, about addressing the Government on the 
subject, This resulted in a joint deputation to the President 
of the Local Government Board, m which 1 took pait ns 
President of the Royal Society. I reported this matter tn the 
Council at their first meeting after the recess, and received their 
approbation The Bill in question was withdrawn 

The Royal Commission on Accidents in Coal Mines, the 
appointment of which I mentioned in my address of last year, 
has been occupied principally in bringing together a body of 
valuable evidence on the causes and prevention of accidents in 
mines generally. The Commission has also visited a number of 
mines in which serious accidents by explosion luve taken place, 
or in which certain phenomena connected with the occurrence of 
fire-damp were to be studied. They have also instituted a senes 
of experiments on the behaviour of various safety lamps m 
mixtures of natural Jire-damp and air. These expenments they 
are about to renew during tne winter. Th^ also contemplate 
canying out experiments in bluting rock and coal by metnods 
which will check the production of flame, and which are there- 
by calculated to obviate the dannr of limiting fire-damp. 

The report of the voyage or H.M.S. CAa/im^er, to which 
the scientific world has been looking forward with so much 
interest, is now to far advanced that one volume of the 
" Zoological Memoirs ” will appear immediately In addition 
to this a second volume may be expected wit^n a year. The 
first volume of the whole work, "containing a short nairadve 
of thei v^age, with all necessaiy hydrographical details, an 
account or the appliancei and methods of observation, a running 
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outline of the rciiulti of the dllTerent obiiervatioaa ; and a 
chapter epitojniHQff the general results of the voyage, together 
With the second volume contuning the meteorological, magnetic, 
and hydrographic observations, wuL probably be published vi ithin 
the same period "The general report on the zoology of the 
eipedition w ill consist of about .fifty aistinct memoirs, which will 
occupy from ten to twelve volumes." It has been arranged " to 
print the Zoological Reports as they are prepared, and tn pub- 
lish them os soon aj a sufhetent bulk of memoirs is ready to 
f^rm a volume. Copies of each memoir may also be had 
sepiiately, in order that working naturalists may have them in 
the if hindB at the earliest possibre date." Two moie volumes 
Oil tlie geology and petrology, and one on the general chemical 
and physical results, will probably complete the senes. Into the 
details of the zoological results I am not competent to enter , but 
the greatest interest attaches to the fact that notwithstaading the 
pre^^ure and absence of light, there is no dwtli limit to animal life. 

As the Council of the Meteorological Ofhee is nominated by 
the Council of the Royal Society, and os the Annual Report of 
the Office is submitted to the Royal Society, 1 think it right to 
mention a few points connected with the work of that depart- 
ment during the past year. 

I. A method of recording the duration of bnght sunshine by 
the charring of an object placed in the focus of a gloss <;phere, 
freely expo*>ed to the rays of the suu, uas devised by Mr. J. 
K Campbell of Islay m 1656 , and instruments, beiiiu modid^ 
forms or that originally proposed, have been employed foi some 
time at Green widi, at Kew, and at a few private obscrvoLories 
CeiUin difliculties lu adjusting the papei about to be charred to 
the jiath of the burning snot, which had hitherto prevented the 
.idopLion of Mr. Camj^ell’s inventiuii as a port of the oidinary 
equipment of a meteorological obseiving sULinn, have been at 
UsL sLicocssfully overcome by an arrangement designed by Prof 
Stokes ; and thirty stalions in the Iincish Isles have now been 
supjilLed with instruments of the pattern proposed by bun We 
may thus hope to obtain in future a sumcient record of a 
ineteiologlcal clement, which is of primary importance in Us 
relations to agricul ure, and to the public Uealthj out which has 
liitberto been very imperfectly registered 

2 The climatology of the Arctic icgiuiis, u\ addition to its 
importance as a part of the general jihysics ol the globe, possesses 
a special intciest in connection with gcogr.iplucal exploration. 
Asa contribution to our knovi ledge of tins subject, the Meteoro- 
logical Olhee has entrusted to Air. R Strachan the task of 
bringing together, and discussing on an unifoim plan, the lesuUs 
of the observations taken at intervals during the last sixty years, 
in the region extending from the in endian of 45° W to that of 
120“ W , and from the parallel of 60“ to that of 8o“, cither at 
Hiul stations or at the winter quarters of Bntish and American 
CK[iLditiniis A considciable portion of this discussion has 
been already published , the remainder may be expected m the 
cour .e of next year. 

3 Another publication of the Meteorological OJhce may be 
mentioned as serving to mark the advance m meteorological 
theory, which has been achieved dimng the last A/leeii years 
The old "Barometer Manual and \Yeather Guide” of the 
Board of Trade has been replaced, so fai as it 1 elates to the 
ueaCher of the British Isles, by a work entitled "Aids to the 
fcdiiJy and Forecast of Weather," prepared under the direction 
of the Meteorolomcal OlTice by the Ke\ W. Clement T.ey 
Though some of the views put forward in the later work may, 
perhaps, be regarded as not sufficiently established by observa- 
tion, yet a comparison of the two works cannot fail to Jea\e 
upon the reader’s mind the impression that in the interval 
between their respective dates of publication, some real progress 
has been mode in meteorology. Perhaps this is most con- 
spicuous in the enlarged ideas that aie now eiilertoiaed con- 
ceinlng the conditious upon which the changes of weather 
depend. Local weather was first discovered to be conlingciiL 
upon travelJing areas of disturbance, each of which averaged 
many hundreds of miles in diameter, while, at the present 
lime, the relation of these areas to one another, as parts of a 
single terrestrial system, has become a prominent topic of 
inquiry. If meteorology has thus been, to a certain extent, 
lescued from the ever-accumulating choos of numerical tabula- 
lions, which threatened to engulf the whole science, the im- 
luovemeni is mainly due to the development in recent times of 
the Hynoptic study of weather over large regiona of the earth's 
surlicc, to which $0 great an imj>cUis has been given by the 
extendri facilities of telegraphia (joinmumcation. ^ 


4. Balloon ascents, with a view to military purposes, Arc now 
systematically carried on under the direction or the War Office ; 
and the endeavour has been made to lake advantage of these 
ascents for obiervations of the thickness of the atrial current 
which causes our wmds, and of the pecuhantics of the currents 
above it in the up[ier strata of the atmosipheTe 1 lie uiiliLary 
authorities have oJfered their co-opcration 111 the most Lurdial 
manner ; but the attention of an aeronaut is often f)0 much en- 
grossed by the operations necesbary for working hib balloon, that he 
hab but little leisure fur taking sybtemaUc records Nc\ crthtless, 
observations of considerable interest have already been ob- 
tained, relating Cbpecially to the velocity and direction uf the 
upper air currents , and there con be no doubt that a continuance 
of such observations afTordb the bebt prospect at present open to 
U(i of adding to the very scanty knowledge which wc pusbess of 
the movements of the atmosphere, even at a moderate height 
above the earth’b surface. 

Among the various duties which the Preiidcnt of Ih^ Royal 
Society 19 called upon to fulfil, there are those of a Trustee uf the 
Bnticih Museum , and, as an operation *of great importance to 
bcicnce, namely the removal of the natural history coliectiuns to 
the new building at South ICcnsington, ib now going on, the 
Fellows may be interested to hear wlut progress has been made 
111 the ork 

The plaiib for the new budding were appioved as long ago 
os April, 186S but the works were not commenced until the 
early part of 1873. Their progress was retarded by din'icultics 
ID the supjily of the terra cotta with which the building ib faced 
within and without, and m which the mouldings of arches and 
other ornamental featuies are executed. 

1 he building w as finally handed over to the Trublccs in the 
month of Jun^ of the present year It contains cases for three 
only of the departments for which it ib intended, namely, 
Mineralogy, Geology, and Botany , the necea'^ary fundb for the 
Zoological Department not having yet been voted As the 
latter coUecUons arc equal in bulk to the other three collectively, 
it follows that only half the new budding can at prebent be 
actually occupied. The removal of the coiled ions foi which 
cases had been provided, commenced in the Inst week of July, 
and was virtually completed by the end of September. 

Geology, which wai very inadequately displayed in I he old 
building, lb now more cummodiously accommodated. It now 
occupies a gallery 2S0 feet in length by 52 111 bieadth, forming 
the ground Aoor of the east wing of the new mubeum, togethei 
with eight other gallcricb covering an area of aoo x 1 70 feet at the 
back, and admirably adapted for the exhibition of the bpeumens 
One of these galleries will be devoted to the illustration ol 
stratification 

The principal part uf the Mineralb has been moved and 
replaced in the cases in which they were arranged in tlic old 
budding The collection now occupies the fir:it floor of the 
cast wing of the new mubcucu, and the space devoted to it ib 
280 > 50 feet m oiea. It is aheat^ arranged foi exlilbiticn. 

The Botanical coUectious are placed in the gallery over the 
minerals, wlicre the «pace for exhibition and the cunvemenceb 
for faludy aie much greater than 111 their old quaiLcrb 

The consti action of the cabcs for the Zoological Kpecimeas, 
and the ultimate removal of these collections, inu'tt depend upon 
the amount of the Parliamentary vote for the purpose , but iindci 
the most favourable conditioiib it can hardly be hoped that tlub 
department can be open to the public or to students for tuu 
years from the present tune 

The "Index Aluscuin," designed by Professor Owen, will 
form a prom me nl fcatuie in the new museum The object of iL, 
in hi 3 word'', la " to show the type choraclerb of ihc princquil 
groups of organised beings," and "to convey to the gieat 
majoiiLy of visitors, who arc not naturaUsls, as much infoima 
tion and general notions of its aim ns the hall they will first enter 
and survey could be made to alTord." 

One of the pnncijval difficulties attending the transfer of the 
Natural Hblory Departments to a separate building consists in 
the provision of bookE for the use of the keeper'* and their 
fitaff, Bs well as for btudenta who may visit the museum llithertu 
the separate collections of books, known as de|urtmeiital 
librancb, supplemented as occasion might require from the main 
library of the museum, have sufficed for all purposes. But now, 
when the departmental libiancs have to stand by themselves, iL 
IS impracticable to cany on even the current work of arrange- 
ment without additional resources. For an adequate supply of 
the necessary works a very large outlay would be required, sup- 
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pofiinef that the works were In the market. But many of them 
arc out of print and have become scarce , and a large grant of 
public money would perhapi rai^e the market pnce almost in 
proportion to Its mignUnde. This being so, it has been thought 
test^ on the whole, by the Government to make an annual grant 
to Im expended from time to lime as favourable opportunities 
for purchase may o/Ter If it should prove possible, and on 
other grounds desirable, to allow the Banks' Library to follow 
the collections with which it has always been practically con- 
nected, the wants of the Natural History Departments would 
(so far as books up to the date of its l^quealhmenl are con- 
cerned] be in a great measure supplied. 

Another of the duties which falls officially on your President 
19 to take part in the organisation of technical education as pro- 
moted by the City and Guilds of London Institute, which is now 
incorporated under the Companies ActR, 1862-80, as a registered 
association, and of which the Fre=idenL 9 of the Royal ^society, 
the Chemical Society, the InsUtute of Civd Engineers, and the 
Chairman oF the Council of the Society of Arts, are members. 
In the Memorandum and Articles of Association of the Institute, 
its objects are fullv set forth. They may be summarised undei 
the following heads ■— 

1. The establishment of a central technical institution for 
instruction in the application of science and art to productive 
industry. 

2. The establishment of trade and technical schoob in I.ondon 
and in the country. 

3. The development of technical ediicnliun by means of 
examinations held at the Central Institution, or at other places. 

4. To assist by means of grants existing institutions in which 
technical education is being promoted. 

5 To accept gifts, bequests, and endowments for the purposes 
of tha Institute. 

The Institute is supported by subscriptions from sixteen of the 
City Companies, of which the largest contrihutors are the 
Mercert, Drapers, Fishmonger^, Goldsmiths, and Clothworkers, 

The Institute has been m active operation not much more than 
a year, and during the last rix months the work of the Institute 
has developed considerably in each of its several departments. 
These may be considered under the following heads . — 

l Technical Instruction. 

2. Examinations in Technology. 

3. Asssiatance to other Institution^. 

I. Since November last courses of lectures and laboratory 
instruction have been given in the temporary class-rooms of the 
Institute, at the Cowper Street Schoob, under the direction of 
Prof Armstrong, F R S,, and of Prof Ayrton The subjects of 
inilructlon have included Inorganic and Orgomc Chemistry, with 
special reference to their industnal applications , Fuel, Electro- 
depositionis of Metals, and Photographic Chemistry ; General 
Physics, Steam, Electrical Enginecriag, Electrical Instrument 
Making, Electric Lighting, Weighing Appliances, and Motor 
Machinery 

During the term ending July last the number of tickets issued 
to student % most of whom belonged to the artisan class, exceeded 
three hundred A coDsiderable accession of studenta is expected 
ab soon as the building in Tabernacle Row, the plans of which 
are already settled, bhalL be erected. This building, which is 
estimated to cost f 20, 000/,, will provide accomm^ation for 
schools of Technical Physics, Technical Chemistry and Applied 
Mechanics Many of the day students at these classes are pupils 
of the Cowper Street Schoob, and r is expected that, by adapting 
the course of technical instruction to be given in the College to 
the wants of these boys, a very complete technical school for the 
children of artisans have been established. 

The evening lectures and laboratory instruction, which are 
more advanced and more special, are attended very largely by 
external students, for whom tne present temporary accommodation 
15 already too limited. 

At Kensington, schools have been established m which 
practical instruction is given m various art subjects, such as 
Fainting and Drawing, ModelLog, Designing, and Wood 
Engraving. These schools are attended by both sexes, and are 
under the immediate direction of Mr. Sparkes The numbers in 
attendance last term were as follows ; — 

Wood Engraving ... 8 Students, 1 Men, 5 Women. 

Modelling 38 ,, 30 ,, a „ 

Drawmg and Fainting 

from Life . . . , 43 „ jp „ 33 „ 

Dciigning . ... 33 .F 3 .. 3 ° n 


llie Central Institution for instruction in the application of the 
higher branches of science to indiiitnal pursuits is about to be 
erected on a plot of ground in Exhibition Road, granted by the 
Commisiioneri of 1851. The construction of this building, 
which, when completed, will cost 50,000/., hu been entrusted 
to Mr, Alfred Waterhouse, who is now engaged in the preparation 
of plans. 

2. In the year 1879, the examinations m TechaoloOT, which 
had been initiated by the Society of Arts, were transferred to 
this Institute. Various changes where introduced Into the regu- 
lations New subjects were added, and m order to stimulate 
the teaching of Technology throughout the country, the principle 
of payment to teachers on the results of the exanunatlons was 
adopted The encouragement thus afforded to teachers gave a 
great Impetus to the formation of classes throughout the country 
in technological subjects. I ast'year the number of candidates for 
examination was 202,while'at the recent examination, held in May, 
816 candidates presented themselves, of whom 515 satisfied the 
Examiners During the l,\st few months the number of classes 
throughout the country, in which technical instruction is being 
given, has coamderably increased, and, judging from the returns 
Greatly received, there is reason to believe that the number of 
candidates, who will present themselves for examination next 
May will be much greater than m either of the preceding years 
The new programme, which is just issued, contains a syllabus of 
each subject of examination, and cveiy effort has been made, 
short of testing the candidates' practical skill, to make the 
examinations as efficient ai po<:sib]e. To obtain the Institiile's 
full certihcate, each candidate required to give evidence of 
having obtained some preliminary scicntihc knowledge 

3. In order to take advantage of efforts that arc already 
being made to advance techu^cal education, the Institute has 
given sums of money for sjieciAc objects to several institutions in 
which technical instruction ib provided The schools, colleges, 
and other bodies which have received grants from this Institute, 
are University College and King's College, London, the School 
of Art, Wood Carving, and Mmmg Association of Devon and 
Cornwall, the Nottingham Trade and Science Schools, the 
Artisans’ In^ititute, the Birkbeck Inslitnte, the Lancashire and 
Cheshire Union, and the Horological Institute. 

The Artisans’ Institute gives practical instruction in cevernl of 
the humbler craris in wbi^ arbsans are engaged, such as car- 
pentry, 7inc work, and plumbers' work; and corresponds, 
therefore, to some riight extent with the apprenticeship schools 
of the Continent, from which, however, it differs m many im- 
portant particulars, A similar experiment is being tried at the 
ilorological Institute, where, at the expense of the Guilds, 
classes have been organised, in which apprentices receive prac- 
tical lustruLtion 111 tbe various branches of the watch-making 
trade. 

It ia found that the drmand for techmeal instruction m London 
and throughout the provinces is very great, and the efforts that 
have been so far made by the City and Guilds of London Institute 
have been received w ith considerable satisfaction by artisans and 
others engaged in industnal pursuits, and promiBe, when further 
extended, to be of the utmost service in the development of techni- 
cal education in this country Turning now more particularly 
to the progress and the applications of science, I venture 
to make mention of a few topics which have come under my 
own observation, 

\To hi CQntimitd^') 

OUR ASTRONOMICAL COLUMN 

Lunar Eclitsks, 1860-84. — The total eebpse of the moon 
only partly visible in this country, the middle occurring at 3b. 
39m. Greenwich time, and the moon not rising until seven 
minutes later, the end of the total phase takes place at 4h. 
34m., and the last contact with the earth's shadow at 5h. 33m 
In Australia the whole eclipse may be witnessed to advantage 
Ou December 5, 1881, there will occur an almost total eclipse 
(magnitude o 97), again only partly visible here ; the first contact 
with the shadow at jh, afim , and the moon nsing at jh 50m. ; 
greatest phase at 5h. 8m In i8Sa there will be no lunar 
eebpse, On October 16, 1883, a partial eclipse is barely vi<;ible 
here , first contact with the shadow at 5h, 59m, a.m , the moon 
setting at 6 h 3501. The next favourably-circumstanced lunar 
eclipse, as regards observation in this country, will take place on 
the evening of October 4, 1884 ; fint contact with shadow at 8b. 
15m , beginning of total phase at 9b. l6m., middle of the eclipse 
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at lohi 2ni„ eadiD^ of total pha^e &t 10b. 431x1 1 and last contact 
with shadow at xih. 49m, 

A Probable Variable Star. — On November 2% Sv^ift’s 
conet WM con pared with the star No 4^9 of Lalandc, by Mr 
Talmage at Mr Barclay’s Ob-jervatory, Leyton, the magnitude 
of the star being estimated 8, ni it was alao by Lalande. Arge- 
lander, m the Durchmuiterungt gives it 6-4, and lleis made it 
a naked eye star (6*7), hut errroneously identifies it with 
T^alande 4359 It escaped observation in the Bonn Zones, and 
maybe uorth occasional examination as likely to prove an addition 
to our variable star li^t 

Faye's Comet.— In the BerUner atstommisilus Jah hitch 
for 1882, Prof. Axel MoUei, of Lund, has given an ephemens 
of Faye's comet extending to the end of March next. On 
comparing the theoretical intensity of light appended to the 
ephemeris with that corresponding to particular epochs in other 
appearances, it will be found that there is a probability of 
oDscivmg the comet for some ^eeks from this time uilliout 
difliculty if the larger instruments be employed. Thus at the 
beginning of January the Calculated degree of brightness is more 
than twice that appertaining to the dales when the comet was 
first and last obicrved with the Northumberland tclcbcope at 
Cambridge, during the letnrn of 1850 51, and the geocentric 
position is favourable for observation , a month later the 
intensity of light is still equal to that at the Lime of the fiiit 
observation with the Copenhagen refractor m 1865, and even at 
the clohc of Prof Axcl-MollerTs ephemeris it is eriiial to that at 
the first and last Cambridge observations abo^ c alluded to , the 
comet'3 place, however, will then be drawing into the evening 
twilight We have already remarked that the magnitude of 
the planetary pertuibalions of the -comet’s motion dining the 
revolution 1873-1 S&i is greater than in any othci revolution 
since the cornet'^ discovery in 18431 5ucce<;s wludi has 

again attended hia prediction of lU apparent track in the 
heavens must have excited the admiration of those who have 
any experience or knowledge of such invt ^ligations', and the 
immense amount of skilled application involved m them 

Swift’s Comet. — The following elements depend upon Mr 
Chandler's observation on October 25, nne at .btrassburg on 
November 9, and a thiid at Mr J. G Bai day's Observatory, 
Leyton, on November 25 — 

Pcnbelion passage 18S0, November 8 3691 Greenwich M T 


0 t 

Longitude of penhelion 42 15 2 

,, a'.ceiiding node 294 46 0 

Inclination 7 21 ^ 

T.og perihelion distance o 041SS 


Motion — direct 

The cloic resemblance to the orbit of the third comet of 1869, it 
will be seen, la maintained. The elcmeiUs gi\c these positions 
for Greenwich midnight — 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

OxfORD.^No further reflations have been issued by the 
Umversitj Commissioners ror the Professoriate. Opinion is 
much divided m the University itself as to the openUion of the 
new rules, There have been several memoriala to the Commis- 
Bioners got up, some praying that no alterations be mode, others 
approviDjg the new Councils of the Faculties, There seems to be 
a ^ueral feeling against insisting on the professori examining 
their daises every term, and against making attendance at their 
lectures compulsory The Councils of Faculties are regarded by 
many with favour as a means of bringing the tutors and lecturers 
of the various colleges who ore engaged in teaching the same 
branch of leaming into closer relationshipi and enabling them 
better to divide the work among them. ^ 


At Bnlliol College an extra -^cholar liip on the Biakeiibury 
Foundation has been awarded to Mr, A 1) lUU of Manchester 
Grammar School, for Natural Science. 

A MEETIKG of the Convocation of ViLtorn. Unucrsity wa9 
held at Owens College, Manche'^ter, on Friday, I)r Green- 
wood presiding. A resolution was received from the A^isocialc'. 
of the College expressing their gra 1 16 cation at the creation of 
lUc University, and pledging theiUncUcs to perform their part i.i 
□laintalniiig the uclfare, dignity, and fame of the Univetsiij, 
and promoting its objects Standing ordeTi fur the reguhtioii 
of the proceedings of ConvoLation were adopted, and the Kev 
C. J Poynting was appointed clerk. 

Thf recently-presented budget of Prussia shous that, deapite 
the hn.'incial straits of the kingdom, no considerations of eco- 
nomy are allowed to hamper the giowLh of Us scicntifn: and 
educational system First on the list come Ibe nine unucrsitiC'' 
with an allotment of 7,050,000 marki (352,500/.) llcrlri re- 
ceives the lion’s share, 1,378,348 marks, an increase of about 

37.000 maiks on Us last annual subvention. Bonn and Kmngv- 
berg each have 740,000 marks, Breslau 600,000, Kiel 404,000, 
Mai burg and Halle each 430,000, Gottingen 2oi,oco, and 
Greifswald 136,000 Of the above mciiLioned ••um about 
1,306,00':) marks arc appropriated for extraordinary exj'CP'-es in 
connectirjii with the cun^trucLiun of university buddings, und of 
this amount Ueilm absorbs 01 cr one half, viz , 766,000 marks, 
The Ollier chief items in the Budget of Public instruction are 
Gymnasia and ReaUchiilen, 5,000,000 marks , primary scUooK, 

14.500.000 I orphanage<;, schools for the blind, deaf and dumb, 
iStc , 300,000 ; technical schools, and for the general furtherance 
of science and art, 3,000,000 marks, 

The number of pupils of Lycics and Colleges in the hrcnch 
Republic IS 87,000 (46,500 for Lycees and 40,500 for Colleges), 
Labt year it w.as only 84,700 These c^tabli-'hmciits maybe 
considered as analogous to the V nglish grammar rchooL, 


SCIENTIFIC SERIALS 

yonrtial of the FranKhit Insiiiutf^ November — The metric 
S}Stcm IS it vvi‘-c to introduce it into our mnchinr-‘>hop>. ? by C 
Sellers — The ueakeivng of steam boilers by cutting holes 111 the 
shell for domes and necks, by \V. B. I.c Van — Oliser\ations iti 
Bi i7il, by \y M Robei ts 

Rirista Si.untifiiit-In(^Hsfj talCf Oclobci 31. — AVjm;/// of sola' 
ob'-crvatioqs at Palermo Observatory m the thud quarter of 
18S0, by Prof Ricco. — Experimentil researches on the action of 
light on Iranspiratirin of planlb, by Ur. Corner — Djmmomctnc 
break w'lth circulation of water, by Prof. Ricco 

Journal lie Physique^ November — On the combination of 
pho^phuretted liydrogen with hydrochloric acid, by M. Ogier, — 
An amplifying baroinetei, by M Delirun 


SOCIETIES AND ACADEJ/fFS 

London 

Linnean Society, Novembei 18. — Robt McLachlan, F.R S , 
in the chair.— Dr. Geo, E Dobson exhibited a remarkable para 
silic worm from the intestine of Megadtrma frons^ from the Gold 
Coast It appears allied io PUrygodermaUits fhgjoshma, Wet II, 
frooi Lhc Long cared Hedgehog, though on hist hasty examina- 
tion he (Dr Dobsou) had been disposed to regard it as a new 
genus, Mctabddh Dr. McDonald further drew attenliun to its 
peculiar anatomical itructnre iind relationships Dr. Cobbold 
agreed to the importance of the observations as verifying previous 
discoveries, with addition of novel structural details He con- 
sidered the worm as identical with the Ophmtomnm of Uudoipbi 
and WiUemoes Suhm, 'frith PterygodermatUis of Wed I, and w itli 
RutulanaeA Froelich, and he regarded it as an aberrant member 
of the Ophiostomidse, whereas Wedl thought it came nearest the 
Cheiracanthidea, — Dr Cobbold also exhibited specimens of 
Distoma crassumf Bulk (prewusly in 1875 shown to the Society), 
from a Chinese missionary who, on retarn to China w ith his n ife 
and daughter, were again all attacked by the parasite, and obliged 
to return to England.— A paper was read on a proliferou'j condi- 
tion of Verhascym by the Rev. G. Ileaslow. The 

upper part Wai very dinuse with leafy axes produced from the 
centres of the Bowers, while the lower part had dowsers with very 
large ovaries adherent within to arrested proliferous branches. 
These diSerences may be attributed to the general tendency of 
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tbe sap to run to the cxtremitiei and thus cause an excess of de- 
velopment abore with limultantous arrested condition below.^ 
A paper on the claaalhcation of the Gaateropoda (part 2) was 
read by Dr. J. Dennis McDonald. In this commanication the 
author gives wlher data in 5 Uj>port of his mode of airaDging tbe 
group dependent on anatomical characters, — '*Novitatea Ca- 
■ penaes*' was the title of a paper by Messrs. ?■ MacOwan and 
rf, BoluSp in which, amon^ other novelties described of S(mth 
A^can plants, ytmRanunc^Uus Baum, £ncinc//a passenmoidis^ 
Orthosipkon amdiguens, and Iftr^lirion raptmis, the last a re- 
presentative of a form hitherto known only from Australia, — A 
commuiiication from the Rev. M. J, Berkeley, on Australian fungi 
(part 2), principally received from Baron F. von Sluller, was 
taken as read. — Lieut. Col H. Godwin-Anstm was elected a 
Fellow of the Society, 

Entomological Society, November j.^Sir Jno. Lubbock, 
Bart,, vice-president, in the chair — Mr. F. Meynck of Hunger- 
ford, Wilts, and Capt Thos. Broun of Auckland, New Zealand, 
were elected as Ordinary Members, and Dr J. £. Brandt, president 
of the Ru^iiian Entomnlogical Society, was elected as a Foreign 
Member of the Soaety. — Mr, WaLerhoutc cahibited, on behalf 
of Mr. Sydney Olli/fe, a pair of dwarfed specimcnq of Ep^ne 
vfsperiarta, taken at Arundel — Mr, hic Lachlan exhibited some 
cunous galls on a broad-leaved Eucalyptus from Australia, which 
were stated to be made by a lepidopterous larva, and also men- 
tioned that in a letter he had received from Mr. Rutherford, 
dated from Camaraons, West Africa, the writer stated that he 
hod taken Papilio mero^ and Papilio cenea in copula, Mr. 
Trimen doubted that the butterfly referred to by Mr. Rutherford 
was P. cenea, Stoll, which, to the best of his knowledge, was a 
form of the female confined to South Africa, and was more 
probably either Hippocoon, Fab., or one of the other prevalent 
West African forms. — Prof. Westwood exhibited a globular gall 
on the surface of a sallow leaf made by a species of Tenth rt- 
dirndiE, and also n dipterous larva (Syrphus) found closely 
adhering to the stem of a pelargonium — Mr Kirby exhibited a 
remarkable variety of Epunda (lUulenta, and also a remarkable 
form of Apatm a, stated to have been taken by Mr. Ralfe in 
Pinner Wood. — Sir Jno Lubbock exhibited some interesting 
larvsc which Mr. Culvert had forwarded to him from the Troad 
tliiough Sir Joseph f looker lie stated that these larvae had 
recently appeared there in great numbers, and were lik^ to 

f irove moat useful, as they fed on the eggs of locusts. These 
arvre were probably coleoplerou«i, and Sir Jno Lubbock sug- 
gested tliat ir the species does not exist in Cyprus it might he 
worth while to introduce it there — Mr. Tnmen exhibited a 
wingless female specimen of the Hymenoptera, which he had 
strong grounds for behevlng was the female of the well-known 
Dojylm hdvolus, Linn — Mr Tnmen also exhibited six cases 
fabneatod by a South African lepidopterous larva, of whicii the 
outer coven ng consisted of particles of sand and f ragmen ts of 
stone, which gave them a most peculiar aspect, resembling in 
general appearance a mynapod,— Sir Sydney Saunders read a 
paper on the habits and affinities of the hymen optcro us genus 
Sa )e}odertna, with descriptions of new •■pccies — Mr Edward 
Saunders read a paper entitled a synopsis of Bnbsh Pfiterogyna 
and fosaonal Hymenoptera, — Prof. Westwood read a paper con- 
tiining descriptions of new species of exotic diptera, with a 
•supplement containing descriptions of species formerly desenbed 
by the author in somewhat inaccessible publications. 

PARfB 

Academy of Science a, November 15.— M. Edm. Bccquerel 
m the chair. — Researches in Isomensm, benzine, and dipro- 
pargyl, by MM Berthclot and Ogier. — On papaine ; new con- 
tribution to the study of soluble ferments, by M. Wurtz In one 
evperliiient 0*05 p of papaine Huidified about two thousand limes 
Ps weight of moist fibnne. It seems that it begins by fixing on 
the 6 brine, and the insoluble nrodnet gives, by action of water, 
soluble products of hydntation of fibrine, whde the ferment, 
becoming free again, may act on a new portion of fibnne. The 
action is thus related to that of chemical agents, sulphuric 
acid.— Enrichment of plumbic earths by a current of compressed 
air^ by M. Deleise. The apparatus, called tneur d sauffld, 
effects a sorting of pulverulent matters, which cannot be sepa- 
rated by water. Earths of v^ fine grain cannot well he treated 
with It, and unfortunaldy it is they that contain most lead. The 
lead-dust produced is unhealthy for the workmen. — Observatloni 
of M de Ouatrefagea on the Marquis de NadoUlac’s work, 
premiers nomnica ot les Tempi prehlstoriquesi^' M. de Ooatre- 


fages^lhinki that nun probably exirted in Portugal in the Tertitiy 
epoch,— Observations on the pabheation of Dr, Guifrln’a works, by 
M.de Qiiatrefages — On the arrangement of the cervical vertehrs 
ID tbe Chelonians, by M. Vaillant.— Expenmen tal reiearches on 
the heat of man daring movement, by M. Bonnal. Infer 0/10, 
all muscular exercise raises the rectal temperature. The increase 
is not directly related either to duration of the exercise or to 
apporent fatigue. The altitude, state of the atmosphere, energy 
or movements, and nature of clothing affect the increase. AU ' 
rapid exercise diminishea the peripheral temperature (In mouth, 
armpit, or groin) The rectal heat may reach 39 5*. In rapid 
climbing it is in the firiit half hour that the rectal temperature is 
most raised, It may then become stationaiy or fall in general, 
a rigorous application of the laws of mechanics to the human 
system is not warranted.— Studies on the habits of jp^hylloxcra 
cfaruig August to November 1880, by M. Fabre. The young 
insects showed (in the author's expenmenCs) a strong liking for 
light. The present year seems very unfavcurable to the parasite 
— On some linear differentuil equations, by M. Bnoschi —On 
the equilibrium of Hexible and inextensible surfaces by M. 
Lecomu, — On the compressibility of oxygen and the action of 
Ihih gas on mercury ^\hen put m contact with it, by M, Amagat. 
Oi^gen and mercury (pure and div) he found to remain in- 
definitely long in contact without absorption. He operated at 
50“ and 100°, and with pressures from 1 10 to 420 atm The com- 
presRibility of oi^gen follows the laws he gave m his memoir of 
August 30, MM\ Chevreul and Dumas mode remarks on the 
subiect —On the liquefaction of ozone in presence of carbonic 
ackl, and on its colour In the liquid state, by MM Hautefeuille 
and ChappuH. Gradual compression of a mixture of ozonisCd 
oxygen and carbonic acid at - 23° gives a blue liquid of the 
same shade as the gas above. The products of decompobition of 
carbonic acid by the effiuve ore proved (by the blue colour on 
compressing) to contain a large proportion of ozone.— On malle- 
able iron, by M Forqui^non. It seems to be intermediate 
between steel and grey pig- iron, differing from the latter by 
the special nature of its amorphous graphite and its greater 
tenacity ; from steel, by its small elongations and its lar^e 
proportion of CTaphite. — On ihe presence of phosphorus in 
tbe rocks of Bnttany, by M. Lech artier.— On the composi- 
tion of petroleumii of the Caiicnsu*), by MM Schiitzcn- 
berger and |Ionine — On the temperatures of inflammation of 
gaseous mixtures, by MM Mallard and I e Chatelier, Among 
other results, mixtures of protocarburetted hydrogen not only 
enter into slow combustion, but, when submitted to a certain 
temperature, may be inflamed after a variable Lime (which is 
longer the lower the temperature), — On the secondary wave of 
mu'-cle, by M. Richet A second contraction occurs, without 
fre’^h stimulation —On the contagion of boii^, by M. Trastour — 
On the use of boring machine^- without use of explosive mattei, 
by M Bivcr The advantages of Mr. Bninton’s system ate 
indicated. 
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BRITISH EARTHQUAKES 

O N Sunday evening laat week (28th Nov ) the northern 
parts of the British Isles were slightly shaken by 
an earthquake. The recent disastrous earthquake shocks 
in Croatia have called renewed attention to this still 
mysterious geological phenomenon, and now, while the 
subject IS still fresh and under discussion, a milder visita- 
tion of the same nature reminds us that our islands are 
not wholly exempt from their share in the pulsations of 
the terrestrial crust. Save the vague and inexact news- 
paper paragraphs which chronicle the impressions of 
different observers, wc have no information as to the 
direction of propagation of the eaithquake wave of last 
week, Its duration, relative intensity, and angle of emerg- 
ence at different localities. It appears lo have been one 
of the usual type of earth-tremors experienced in this 
country, and to have affected the region which, during 
the present century at least, has been most subject to 
such movements It is reported as having been felt at 
many points m the central valley of Scotland and m the 
north-east of Ireland, also along the west coast as far 
north as the further end of the Long Island. Its effects 
appear to have been most marked over the area occu- 
pied by the crystalline schists. In Bute the house-bells 
rang. At Oban a portion of the plaster was detached 
from the ceiling of the parish church during the service 
of the Sunday-school. At Inverary also some plaster 
was loosened, .ind a sensation of nausea and giddiness 
IS even said to have been experienced. At Blair Athole 
the oil in the table-lamps was thrown into undulations, 
which rose over half an inch up the side of the glass 
Over the Lowland belt the effects were less perceptible, 
though they are alleged to have been distinctly felt as far 
ns Edinburgh, By some observers the duration of the 
shock was estimated at two, by others at ten seconds 
In some places the movement was thought to be from 
the north-west, m others, from the south-west. One of 
the phenomena duly chronicled in most of the narratives 
15 the Jingling and creaking made by crockery and furni- 
ture. Such IS the usual meagre kind of detail out of 
which an explanation of the cause of earthquake move- 
ments in Britain is in tnith hardly possible 

If we look back into the history of the subject nu- 
merous references to earthquake shocks will be found m 
the annals of the last seven or eight centuries in this 
country. And if the chroniclers arc to be believed, some 
of these were of exceptional seventy According to the 
list complied by Sir John Prestwich, shocks seem to have 
been specially numerous and severe in the twelfth cen- 
tury. Thus on the 2nd of August, 1134, England was 
shaken by an earthquake just at the very time that Henry 
I. was about to take ship for Normandy ; '^flames of fire 
burst forth with great violence out of certain nffs of the 
earth." On another occasion, in the same century, the 
bed of the Thames was laid bare at London, We read, 
loo, of churches and other buildings having been from 
time to time thrown down, and of open rents having been 
left in the ground after the passage of the shock. 

In the contemporary records of these phenomena the 
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geologist vainly searches for particulars that may serve to 
elucidate their origin. He finds much that is doubtfully 
correct, not a little that is obviously fabulous. Naturally 
the events were considered merely in their relations to the 
human population of the country, and those aspects of 
them were noted that bore special interest in that respect. 
Most frequently they were regarded in the light of 
divine judgments, and were connected with some 
real or imputed delinquency on the part of the inhabi- 
tants. We read, for instance, that on the 8th November, 
160S, a rather smart shock of earthquake passed over 
Scotland. In the southern counties it was looked upon 
as a result of ''the cxtraordinar drouth in 'the summer 
and winter before ” But the more orthodox worthies in 
the farther north took a higher view of it. The kirk- 
session of Aberdeen met, and accepting the earthquake 
as " a document that God is angry against this land and 
against this city in particular for the manifold sms of the 
people,” appointed a bolemn fast for next clay. On 
further reflection they came lo recognise one sin in par- 
ticular as having doubtless called down the judgment. 
For more than i Jo years, in virtue of a bull granted by 
Pope Nicolas V., the proprietors on the banks of the River 
Dee had been accustomed to fish salmon on b'und.iy 
These Sabbath-breakers were accordingly now summoned 
before the session and rebuked Some of them agreed 
to give up thcir custom, but " some plainly rcfusit any- 
way to foibear.” Again on 20th October, 1580, an 
earthquake occurred that particularly affected the house 
of the Master of Gray The boy king, James VI. 
asking Fergusson, the minister of Dunfermline, *' What 
he thought it could mean, that that house alone should 
shake and totter," was grimly answered by the divme 
"Sir, why should not the devil rock hi^ awn bairns ? ” 

Doubtless many of the events chronicled in former cen- 
turies as earthquakes may not have been of that nature 
Landslips and violent storms would account for some of 
the phenomena recorded. In looking over the lists of 
reputed earthquakes wc cannot fail to notice that some 
districts of the countiy have been specially liable to the 
visitation, One of these has been the south-west of 
England, embracing the lower basin of the Severn with 
Somerset, Gloucester, Worcester, Cornwall, and the ad- 
joining counties Another notable area foi a hundred 
years past has been the southern highlands of Perth- 
shire. 

After making every allowance for the vast muUiplir.it ion 
of the means of recording passing events afforded by the 
extension of newspapers and the consequent increasing 
minuteness of detail in our domestic annals, there seems 
no icason to doubt that th^ number of earthquake shocks 
has increased during the present century, though possibly 
none may have reached the seventy of some iccordcd in 
eailier periods During the four years subsequent to 
September, 1 839, upwards of 200 shocks were felt in Perth- 
shire, some of which extended over nearly the whole of 
Scotland. 

In searching for a possible solution of the problem pre- 
sented by these terrestrial commotions one or two circum- 
stances should be specially considered. In the great 
majority of cases where details of any kind have been 
preserved of the nature of the earthquakes, reference is 
made to noises that immediately preceded the actual 
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shock In not a few instances these seem to have been 
the most alarming part of the phenomena. They are 
variously likened to the sound of a rushing wind, the roll of 
waggons, the muttering of thunder, or the rattle of cannon 
With these aenal vibrations there are also recorded sounds 
as of a sudden snap or blow, or explosion in the earth 
underneath Another feature of the earthquake-register 
is the persistence with which a relation is believed to 
exist between the commotion in the ground and the 
state of the atmosphere above In some cases, indeed, 
the barometer is said to have suddenly fallen, and 
then to have risen after the shock had passed Waim, 
damp, inoist \^eather, heavy lain, thunder, strange 
electrical discharges, fire-ballb, and other meteoric phe- 
nomena are chronicled as the concomitants of earthquakes 
It may be said, of course, that the occuirence of these 
events together is only of the nature of a coincidencei 
and cannot conceivably be anything else There can be 
no doubt, however, that in llntain, as on the Continent, 
earthquakes have been more numerous in the winter than 
in the summer half of the ycai Of the fifty-nine earth- 
quakes in Sir John Prestwich's list, as Prof Prestwich has 
pointed out, eleven occurred in \Mnter, eleven in spring, 
seven in sumnici, and eight in autumn Out of 139 
earthquakes rccoidcd ns ha\ing happened m Scotland up 
to Septembci, 1839, eight) -nine occiiircd in the winter 
half of the )ear and fift) m the snmmei half Wc 
cannot suppose that anyxanntion in the meteorological 
condition of the atmosphere can directly gi\e rise to an 
earthquake Nevertheless it is conceivable that where 
the crust of the cailh is in a condition of tension, rapid 
and extensive dinngcs of atmospheric pressure may 
destroy an cquililmuin that has prcviousl) been barely 
maintained The observed 1 elation betivccn a low 
barometer and the more copious escape of fire-damp 
within coal-mincs ma) possibly be of widci appli- 
cation 

It IS evident, moi cover, that the source of distuibance 
must be at no great depth from the surf ice This is 
shown by the maikcdly local charactci of the pheno- 
mena A shock of considciable violence which rends 
walls, overtuins clmnney-pots, rings bells, shakes fur- 
niture, and fills uilh alarm the inhabitants of a few 
parishes, but is quite unperccived in the districts around, 
cannot have a deep-seated origin. In looking at the 
districts specially liable to such visitations wc notice 
in some degree a connection with geological structure 
The earthquake area in the south-west of England em- 
braces within Its holders the ranges of the Malvern and 
Mendip Hills, which, with the surrounding country, point 
to a long succession of geological distuibances, while the 
hot springs that still rise there furnish additional indi- 
cations of a connection between the heated interior and 
the surface The most remarkable earthquake district in 
these islands at present is undoubtedly that of Comric in 
Perthshire , where in the month of October, 1S39, no fewer 
than sixty-six shocks were felt, the severest being per- 
ceived as far north as Dingwall, and as far south as Cold- 
stream During the last forty years the British Association 
has appointed two Committees to investigate the nature of 
the shocks so frequently experienced there. But their 
labours cannot be said to have as yet thrown much light 
on the subject. They have erected seismometers of 


approved construction and sensitiveness, but in many 
cases shocks that have been distinctly perceptible to the 
inhabitants have not been registered by the instruments. 
Much speculation has been offered as to the cause that 
earth-tremors should be specially abundant in that dis- 
trict. Reference has been made by different observers 
to protrusions of granite and dykes of basalt which 
traverse the rocks, as if these igneous masses supplied 
a clue to the source of movement. But neither the 
granite bosses nor the d)kes are specially conspicuous 
in the Comrie district On the contrary, they arc 
theie small m area and few in number compared with 
tlicir occurrence in other tiacts where caithquakc shocks 
arc rare A geological structure at Comne, however, 
which so far as we arc aware has not been dwelt upon in 
this connection, is the occurrence there of the great 
fracture by which the southern edge of the Scottish 
Highlands is bounded The Old Red Sandstone with its 
associated volcanic bands has been thrown on end against 
the crystalline schists Of the extent of the dislocation no 
precise measurements have yet been made ; probably the 
amount of upthrow varies along the line At the north- 
eastern end of the fracture the sandstones and con- 
glomci.ites have been placed on their ends for about two 
miles back from the fault. The line of dislocation can 
be traced across the island from sea to sea and across the 
island of Arran, whence it points for Ireland It is 
prob.ibly one of the largest, as it certainly is the longest, 
fracture within the British area On its north-western 
side lie the crumpled schists of the Highlands , on its 
south-eastern boundary arc the dislocated, curved, and 
even inverted strata of the Old Red Sandstone. Two 
series of rocks of very different structure and elasticity 
are here brought abruptly together along a vertical or at 
least steeply inclined face, which must descend for several 
thousand feet from the surface So far therefore as 
geological structure can be supposed to govern the origin 
and effects of earthquakes there does not appear to 
be within these islands any line or district where ter- 
restrial disturbances should be so readily felt as along 
the flanks of the Scottish Highlands Shocks coming 
from the Lowlands will recoil against the crystalline wall 
of the Highland schists, and be consequently more per- 
ceptible there than over the more homogeneous formations 
lying to the south Another area in which earthquakes 
have been frequently observed is that of the Great 
Glen This longest, sLraightest, and deepest of British 
valleys has from early geological times been a line of 
weakness 

There seems every probability in the supposition that 
some at least of our earthquakes result from the sudden 
collapse of rocks that have been under great strain 
Their occurrence along lines of powerful fault suggests 
that the rocks on one or both sides of these dislo- 
cations arc still subject to great tension, and that occa- 
sional relief is obtained by a snap which is powerful 
enough to generate an earthquake, though it gives 
rise to no change of level at the surface. When we 
reflect upon the constant strain on the terrestrial crust 
as It settles down upon the more rapidly contract- 
ing nucleus, we may be allowed to be grateful that 
earthquakes are not everywhere more numerous and 
destructive. 
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THE ENCYCLOPEDIA BRITANNICA 
The Encyclopadia Britanmca. Ninth Edition Vols x 
and xi. (Edinburgh : A and C Black ) 

T hese two volumes of the Encyclopaedia Bntanmca 
fully sustain the high character of the earlier 
volumes. The articles dealing with branches of physical 
and natural science are conspicuous by their high quality 
and number In geographical science this volume is 
particularly strong Dr. Rae contributes an article on 
“ Greece/' several speciabsts contribute the article on 
" Germany/' and General Strachey of the Indian Civil 
Service has produced a very striking and valuable essay 
on the "Himalayas." Besides these there are shorter 
articles on "Greenland," "Gnsons," "Guiana," the 
"Hawaiian Islands," and "Heligoland," all worthy of 
attention and replete with information. In medical 
science we note particularly the articles on " Gout/' con- 
tributed by Dr Afllcck, and on " Heart Diseases” by Dr. 
G. W Balfour In the department of natural history the 
articles are almost exclusively on subjects of a specific or 
technical character; Prof Newton writes on "Grouse," 
and Mr John Gibson on the " Hare" and the "Hippo- 
potamus." Prof. Church contributes brief articles on 
"Hemp" and "Guano,” and Dr. Trimen has a good 
desenptive paper on "Grasses.” The article "Her- 
barium," contributed by Mr, E M Holmes, is a remark- 
ably useful and practical handling of a subject on which 
most botanical writers have usually very litLle to say, 
and the summary of information as to the character of 
the principal herbaria in existence will be found acceptable 
for reference The contributions to the physical sciences 
arc numerous and of great interest Dr Ball's article on 
" Gravitation ” is at once simple and masterly. The article 
on " Harmonic Analysis ” by the late Prof Clerk Maxwell is 
all too short, but admirable in Us way Amongst technical 
subjects we may single out the articles on " Gunpowder" 
and " Gun-cotton " by Major Warded and Prof Abel 
lespcctivcly, on " Heating ” by Capt D. Gallon, two long 
and very fully illustrated papers by Col. Maitland on 
" Gunmaking’’ and "Giinneiy," and one on "Harbours” 
by Mr. T Stevenson, which is accompanied by sevcial 
capital plates. Mr. J. Blyth contributes two valuable 
articles on the "Gyroscope" and on "Graduation.” 
From the latter we miss one or two points that might well 
have been added. There is no account of the dividing- 
machine employed by Messrs Cooke and Sons of York 
in graduating the circles of the great Newall telescope , 
nor of the still more recent dividing engine constructed 
by the Waltham Watch Company The biographical 
articles are numerous and excellent. Those on the two 
"Herschels” are from the pen of Prof Pritchard. That 
on "Sir W Hamilton ” is contributed by Miss E. Hamilton 
The biographical notice of " Sir W Rowan Hamilton " 
15 by Prof. Tait, than whom no one is more competent 
to write of the great mathematician; though somehow 
we miss in this thoughtful and appreciative article the 
peciiLar characteristics of Prof Tait's trenchant style 
We propose to notice at greater length the important 
articles on " Geometry," " Geology," and " Heat " 

The editor did well, we think, when he intrusted the 
compilation of the article upon such an important sub- 
ject as "Pure Geometry” to so accomplished a geometer 


as Prof.'vHenrici We can fancy what such an article 
would have been in the hands of the generality of English 
mathematicians trained at our conservative Universities, 
meek followers, for the most part, of one master "There 
15 but one Geometry, and Euclid is its exponent." Wc 
ourselves entertain a very high regard for Euclid indeed 
our indebtedness to him for what ability we may have in 
geometrical science is as great as that of Cicero to 
Archias for eloquence , but we cannot help feeling that 
we might have had a far greater mastery over modern 
methods had our masters been acquainted with these 
methods themselves. "This book," says one who has 
recently left us, a consummate master of modern methods, 
"has been for nearly twenty- two centuries the encourage- 
ment and guide of scientific thought . The encourage- 
ment, for it contained a body of knowledge that was 
really known and could be relied on, and that, moreover, 
was growing in extent and .application. . . the guide, 
for the aim of every scientific student of every subject 
was to bring his knowledge of that subject into a form 
as perfect as that which geometry had attained” In 
our author we have one who, 

"Nullius addictus jurare in verba inagigtn/' 

can ungrudgingly acknowledge the many good points of 
the old-world geometer, whilst, with keen-cutting scalpel, 
he boldly lays bare his numerous defects The present 
generation, perhaps, w'lll not sec Euclid superseded m 
our schools; but when his wannest defender makes 
him admit that his proofs might be abridged and im- 
proved, that altei native proofs may with advantage be 
appended to his, and that new problems and theorems 
might be interpolated, we may expect that a lime will 
come, quickly if only the Universities would not handicap 
their favourite so heavily, when his order and numbenng 
of propositions may be abolished, and his treatment 
of parallels shelved. In the meanwhile we must work in 
hope, and the article under notice will possibly pa\c the 
way foi an improved mode of studying the science As 
is well known, Prof, Hcnuci has long been engaged 
in writing a Geometry to this work wc must refer 
readers for his view's on the subject. In the book wc see 
him as the tc.ichcr, laying his foundations deep and 
strong and bro.id enough lor the vast siiperstructuie — 
all puie geomctiy— they have to bear in \.\\m ciriicli\Yi^ 
treats his subject .it fiist lalher as the historian and 
critic, though subsequently he takes up tht fblc of teacher 
again (‘‘use doth.brccd such a habit in a man"), and 
lapidiy but most deftly sketches a beautiful outline — in 
parts filled in — of the "higher" geometiy In a long, 
but far from tedious, sketch of sixty-four columns he 
treats pure geometry in two sections the first, in 
twont>-fivc and a half columns, gives an account of 
the Elementary, or Euclidian, Gcomctiy the second 
is devoted to the Higher, or Projective, Geometry. In 
section 1 we have a running commentary on Euclid's 
text, which docs at greater length, though somewhat in 
the same style, what De Morgan did some years since in 
the " Companion to the British Almanac" (1S49) I he 
axioms which lie at the basis of the subject are w’cll dis- 
cussed, and their foundation upon experience established 
it is pointed out that the connection between these axioms 
has only been shown "within the last twenty years 
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through the rescarchos of Ricmann and HolmhoUz, 
although Grassmann had already publlshedi in 1844, his 
classical but long-neglected ' Ausdehnungalehre.’ In this 
connexion we can merely refer to the admirable lecture 
by Chflbrd, " The Postulates of the Science of Space " 
There 13 a good statement of Euclid's assumptions, but 
we shall refer only to that which is made in I 4, thus 
enunciated by De Morgan "Any figure maybe removed 
from place to place without alteration of form, and a 
plane Fgure may be turned round on the plane " This is 
employed by Prof Ilennci, as it has been by many others, 
to prove 1 Si this difference, that he does it after 
Mr. Dodgson has made Euclid say there is " too much 
of the Irish Bull about it, and that it reminds one too 
vividly of the man who walked down his own throat, to 
deserve a place in a strictly philosophical treatise '' But 
the difference between these two writers is a radical one, 
and IS not confined to the above solitary instance. The 
treatment of Book I (the lemarks on axiom xii. m con- 
nection with 1. 28, 29 are valuable) calls for no special 
comment. In Book II, wc have the propositions dis- 
cussed symbolically and proved by the aid of laws inves- 
tigated by Sir W Rowan Hamilton and Grassmann 
laws familial to moic advanced students, but which aie 
here put in a manner within the grasp, wc think, of 
junioi students. The book is one, however, to which this 
class never take very kindly, and requires patience and 
illustration on the pait of the teacher. Wc can, from the 
outline here given, guess how Prof. Hennci will treat 
this part of geometry in hi is forthcoming second volume. 
The remarks upon the Fourth Book conclude with a 
"few theoiems not given by Euclid,” but they are readily 
derived from (if not explicitly stated in) Euclid’s con- 
structions, Of Book V there is a careful sketch, and our 
author shows " Why the usual algebraical treatment of 
proportion is not really sound,” (Here we may refer also 
to Mr A J Ellis's “Euclid's Conception of Ratio and 
Proportion " in his “Algebra identified with Geometry,” 
and in a simpler form in a lecture at the College of 
Preceptors) Books VI., XI, XII need not delay us 
We come now to the Projective Geometry, which we 
should much like to sec reproduced in pamphlet form 
for use 111 colleges or schools. We notice Brof, Hennci 
states, “ In Euclid’s Eiemettis almost all] propositions 
refer to the magfiitudt of lines, angles, areas, or 
volumes, and therefore to measurement.” This, too, 
IS oui own view, and we presume it is what Mr Wilson 
intended when he says " Every theorem may be shown 
to be a means of indirectly measuring some magnitude” , 
whether it be so or not, at any rate Mr, Dodgson 
cannot impugn the Professor’s more guarded statement 
Those proper lies of figures which do not alter by 
projection are projective properties : there is a slight 
omission in the illustrations given, an exception should, 
we think, have been made in the case when the plane of 
projection is perpendicular to the plane upon which 
the quadrilateral, or circle, or other figure is projected. 
The points of difiference between the two sciences are 
well put. “In Euclid each proposition stands by itself ; 
Its connection with others is never indicated , the leading 
ideas contained in its proof are not stated; general 
principles Ao Hot eidsL In the modem methods, on Che 
other hand, the greatest importance is attached to the 


leading thoughts which pervade the whole ; and general 
principles, which bring whole groups of theorems under 
otic aspect, are given rather than, separate propositions. 
The wliole tendency is to generalisation " Euclid, it is 
open to remark, throughout his work, avoids the 
whereas the modern geometry, like a good Samaritan, 
takes the most tender care of it. The systems adopted 
by Prof Hennci are principally the methods of projection 
and correspondence — as handled by Von Staudt in the 
“Geometric dcr Lage,” and by Grassman in his above- 
cited work. Wc should like to analyse this sketch in 
detail, but we must forbear For curves of two dimensions 
It is quite too delicious for us to mai it by such scant and 
impel feet treatment as wc could here give it, and we must 
content ourselves with giving the heads of the several 
sub-sections After the statement of definitions and preli- 
minary explanations, we have segments of a line, projec- 
tion and cross-ratios (Clifford's name for the anhannonic 
ratios of Chaslcs), correspondence, curves and cones of 
second Older or second class, pole and polar, diameters 
and axes of conics, involution, involution determined by 
a conic on a line — foci, pencil of conics The con- 
clusion of the essay on the conics is that we arrive 
at the definitions from which our English text-books 
usually start, So the mode of treatment will be 
seen to be novel to the majority of English students 
The concluding sections (six columns) on ruled quadric 
surfaces, but more especially on twisted cubics, seem to 
us to bear on their faces tokens of having been somewhat 
hurriedly written, so are not quite up to the high standard 
of the previous work At the close Prof Henrici refers 
his readers to Reye’s “ Geomelne dcr Lage” for “a 
more exhaustive treatment of the subject.” "Scarcely 
any use has been made of algebra, and it would have 
been even possible to avoid this little, as is done by 
Rcye.” Prof. Clerk Maxwell, in a note to us, com- 
mended, in his own quaint way, this work of Rcye A 
short list of references is appended. 

Wc could have wished that the “ Analytical Geometry” 
bad also been intrusted to Prof Hennci, more especially 
that we might have seen how he would have connected 
the two together, and also that we .might have had th^ 
subject discussed from a Continental point of view. Wc 
have sufficiently comprehensive and good treatises already 
by English writers, some of which are adorned with much 
of Prof. Cayley’s work, and we feel, too, that had our 
author had carU blanche for space, he would have done 
his work well, whereas in attempting to pack much 
matter into a small space we think he has assumed much 
which iB not familiar to some, and yet at the sdime time 
which is elementary to others who are advanced students. 
Nor does the article, to our mind, thoroughly serve for 
purposes of reference, though, no doubt, it goes some way 
to this end. The secret may be that “Pure Geometry” 
is more limited in its range, has, on one side, to do with 
a book known to almost all, and, on the other side, even 
does not reach, for the generality, beyond the conic sec- 
tions; “Analytical Geometry,” on the other hand, has to 
do with everything that relates to curves and surfaces, of 
whatever sort they may be. Prof. Cayley takes the line 
of analytical geometry “as a method,” and confines him- 
self, in his twenty-four and a half columns, to the con- 
sideration of the applications of Cartesian co-ordinates 
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almoit exclusively. The article 11 divided into the two 
sections of plane and solid geometry. At the commence- 
ment the student is recommended by the weight of Prof. 
Cayley's advice to trace a number of curveSi and he 
draws a few simple oneSj so drawing attention to a point 
upon which Mr. Frost, in his " Curve-Tracing,” strongly 
insists. Prof. CliflTord, too, we believe, had it in his mind 
to publish an account of some methods which are ex- 
ce^ingly simple and easy of application ; they partake 
more of the nature of a manual craft than of a purely 
intellectual occupation, and may so be used as a rest from 
severer studies ; and, as we can only imagine things o^ 
which we have seen the like by appealing directly to the 
senses, they extend those powers of concrete realisation 
which the growing complication of modern analysis 
renders daily more desirable.” The methods he alluded 
to are ''Projection, a process by which no alteration is 
made in the order, the class, nor in any other purely 
descriptive property of a curve;" then those modifi- 
cations of form which leave the onfer of a curve 
unaltered;” then "those changes which exercise no 
effect upon the class.” In the last two cases he proposed 
to use a process which he used to call " the composition 
of curves, by which a curve of any order or class may 
be built up out of the simplest elements ” We fear that 
we have lost this proposed sketch, with the many other 
sketches he had outlined and lived not long enough to 
endue with a vitality he could so well have given them 
After the illustrations referred to Prof Cayley discusses 
shortly the metrical theory, and obtains the several 
familiar equations both in plane and solid geometry. In 
short paragraphs polar, tnlincar, point, and line co-ordi- 
nates are described, but not applied, Wc have noted 
scarcely any misprints in the first article, but in the second 
there are several, all of which are easily detected. The 
figures are very well done. 

We would draw attention to the article on Geodesy by 
Col Clarke, which we have read with much pleasure 
It IS well illustrated, and the eighteen columns treat of 
the following matters . — Horizontal angles, astronomical 
observations, calculation of Inangulation, irregularities 
of the earth’s surface, altitudes, longitude These are as 
fully discussed as need be in a sketch of the subject, and 
we shall expect that Col. Clarke's more extended work on 
Geodesy, referred to in Nature, vol. xxi. p 423, will 
take its place as a standard work for some tune to come. 

Geology occupies at the present day so important 
a position in the circle of the sciences that it de- 
serves to be treated, in any modem cyclopxdia, with 
no niggard hand. A slender essay, confined to a survey 
of the broad features of geology, would have been sadly 
disappointing in cuch a work as the "Encyclopaedia 
Bntannica." It is therefore satisfactory to observe that 
Prof. Geikie, to whom the editor entrusted this article, 
haa put a liberal interpretation upon his trust. He has 
treated hii subject with a fulness worthy of a great and 
growing science, and worthy too of the noble plan 
upon which the Encyclopaedia has been projected. The 
masterly article which he has contributed to the new 
edition] stretches over more than J20 columns, and is 
thus longer than most of the kindred articles, such as 
those on "Astronomy” and "Chemistry," Possibly it 


might have borne, here and there, a little condensation, 
but on the whole It 19 admirably fitted for its place. It 
stands forth as a solid and comprehensive monograph 
which, if reprinted from the Cyclopaedia, would form 
one of the most substantial treatises in our geological litera- 
ture. But the article is not only substantial, it is, like all 
Prof. Geikie's writings, eminently readable. The cardina 
virtues of an encyclopaedist are accuracy and conciseness 
of expression, and he usually Rnds but little scope for the 
play of literary graces. Prof. Geikic, however, is far loo 
polished an author to write upon any subject in an un- 
attractive style, and the present article is sufficient to 
prove— were ^roof needed— that his graceful pen does 
not fail him, even when discoursing on the knottiest point in 
geology. The comprehensive nature of this article, and the 
originality with which the subject is treated, may be best 
shown by explaining the seven-fold division adopted by 
the author. First he deals iha Cos /meat A sfetr/s oj 
Geology, and not only discusses the sliapeand the motions 
of the earth, but stretches his survey to the probable 
history of the solar system. Then he inquiies into the 
nature of the matenals of the earth’s substance— an 
inquiry which falls under the head of Ceog/wsy. In the 
early part of the article the author may seem to trench a 
little upon subjects which are tieated in other articles, 
but this '5 almost inevitable in any cyclopaedia It is not 
to be expected that the several essays shall just touch 
each other without overlap, like the pieces of a neatly-jointed 
mosaic. The geognostic division of the article is followed 
by a section on Dynamical Geology, and this in turn by one 
on Structural Geology^ or the architecture of the earth. 
Under the head of Pahrontoloirical Geology Prof Geikie 
sketches the history of life as revealed byihe fossihferous 
deposits, while in the following section onStratigraplucal 
Geology he traces the chronological succession of events 
in the history of the stratified rocks Finally a chapter 
IS devoted io Pltysiog/apluuxl Geology, or a discussion 
of the origin of the physical features of the earth’s 
surface. 

To see for the first time a great actor play the part of a 
familiar character is a treat , but the pleasure is seldom 
quite free from a mixture of disappointment His reading 
of the part 15 usually not our pet and peculiar one, and 
we are, as it were, bullied into contentment by the great 
power of the performer We felt something akin to it 
when wc read the article " Heat by Sir William 
Thomson, though the feeling was of course unreason- 
able. It often happens when for the second time we seen 
great actor play a great part we yield ourselves to his charm 
without a tract of intellectual reserve , so it will most 
likely be when next we read the article " Heat " At all 
events, the readers of Nature may be assured that there 
15 little in this article that they can justly find fault with, 
whatever they may miss to find that they expected 
Could It be otherwise, when the author is the pupil of 
Regnault, the colleague of Joule, one of the patriarchs qf 
the modern science of thermodynamics, the greatest 
living authority on the theory of heat m Britain ? We 
shall therefore most modestly discharge our function by 
pointing out to our readers what they will find in Sir 
William Thomson’s article, and by slightly indicating sornc 
points on which, to our regret, he has is ithhcld his opimon 
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The article opens with a discussion of the sense of heat, 
and of the distinction between heat and temperature We 
are thus introduced to the conception of latent heatj 
which is explained at some length. The two Leading 
methods of calorimelryi viz. calorimetry by latent heat, 
and thermometue caloiimeliy, are then discussed in 
general terms, and the lesults of the compaiison of 
the different calorimetric units by Regnault and others 
are given. Then follows a full account of the origin of 
the modem theory of heat, which regards it as energy, 
and measures it by the equivalent amount of work We 
thus have a third method of calorimetiy, which is 
called dynamical calorimetr) Of the tflirty-fivc pages 
occupied by the whole article eighteen arc devoted 
to thermometry. This is the most important, and 
certainly the most interesting part of the article. After 
discussing a theoretical (and to some extent piac- 
lical) system of thermometry by mixtures of hot and 
cold water, the thermoscope being the sense of heat 
in the hand, the author gives an elaborate classifica- 
tion of the different possible kinds of thcrmoscopes 
Then comes an cxtiemely interesting discussion of the 
merits of the diffeicnt kinds of llieiniomelcrs with 
arbitral y scales The defects of the mercury-m-glass 
thermometer, and the .idvantages which led Regnault to 
prefer the (constant volume) air- thermometer arc fully 
explained We do not remember to have anywhere seen 
so full, and, it is needless to say, so philosophical an 
account of Regnault’ s results of the compaiison of the 
different thermometue scales The rest of the part 
devoted to theiniometr) is moie or less speculative The 
absolute thermodj namic scale of temperature, invented 
by the author himself, is defined , and its great advantage 
pointed out, viz,, that il gives us a definition of tempera- 
ture “ such that, if a thermometer were graduated accord- 
ing to it from obscivation of one class of thcimal effects in 
any one particular substance, it would agree with a thermo- 
meter graduated accoidmg to the same thermodynamic 
lawfiom the same class of effects in any other substance 
Thermodynamic formuLu arc investigated in a vaiicty 
of cases for graduating thermometers, accoidmg to the 
absolute scale, fiom experimental data concerning the 
thermometne substance. A number of instruments arc 
described in detail which are intended to realise these 
cases in practice Wc are thus introduced to the water 
steam, mercury steam, and sulphurous acid steam thermo- 
meters, and the constant pressure hydrogen thermometer 
These instruments are mostly new as to their details, 
and all of them arc new in the sense that they have not 
been practically used hitherto Nevertheless a great 
future IS predicted foi them It would appear that Sir 
William Thomson has himself constructed models of 
them all ; but whether he has used any of them in 
practical work he does not say It has doubtless occurred 
to many of our readers, as it has to us, to have doubts 
and difficulties about thermometne measurements No- 
where could wc find better reasons for our scepticism 
than in the earlier part of Sir William Thomson's discus- 
sion of the systems of thermometry at present m use , 
wc shall look, therefore, with all the greater interest for 
some farther account of the practical working of these 
new instruments. Their success, were it even but 
partial, would be an immense gain to thermal science. 


Thermal capacity and specific heat are next defined; 
and a brief account of the leading features of the results 
of different experimenters is given, without detail as 
to the methods employed tn obtaining them. For 
further information wc arc referred to the articles on 
“Theimodynamics," Matter,” “Liquid,” “Steam.” 
The remaining five pages of the article deal with the 
transference of heat. Radiation is explained and dis- 
tinguished from other modes of transference ; but to our 
great regret is dismissed very briefly A criticism of the 
work of the various experimenters in this department 
from an authority like Sir William Thomson would have 
been most interesting There is still much doubt and 
difficulty hanging over the subject of the diathermancy of 
gases, for instance , we need scarcely mention as an 
illustration the famous controversy which has raged over 
Mater vapour It may be however that these and 
kindred matters are to be treated under Radiation ” or 
“ Light” ; although we arc not referred to these articles 
The general principles of the theory of the conduction 
or diffusion of heat, as laid down by Fourier, arc ex- 
plained , and .1 most interesting critical account is given 
of the earlier attempts to measure conductivity The 
explanation of the causes of the failure of Cldment and 
Pi5clet in measuring high conductivities, such as that 
of copper, IS very instructive, and should be closely 
studied by those engaged m like researches. Of the 
methods in use for measuring the thermal conduc- 
tivity (or diffusivity as the case may be) of solids, Sir 
William Thomson prefers that of Angstrom, and recom- 
mends along with it the use of thermoelectric methods 
for determining the temperatures along the experimental 
bar. The mathematical theory of this method is given, 
and its connection with the researches of Forbes and 
Thomson on underground teinpcratures pointed out 
The method of Forbes for measuring the conductivities 
of metals in absolute measure is described in general 
teims , and the results obtained with it by Tait arc 
given, and compaied with those of Angstrom and Thalfcn, 
We regret that no mention is made of the recent 
attempts to mcasuic the conductivities of liquids and 
gases The only result given is that of Bottomley for 
water, and no description of the method accompanies 
it It is quite true that the success of many of these 
attempts has been somewhat doubtful , but, for that 
very reason, a criticism of Llie methods by a com- 
petent and impartuil authority would have been most 
opportune, and useful as a guide to future experimenters. 
Appended to the article are a series of ten tables of 
thermal constants, and a leasoned synopsis of the pnn- 
cipal mathematical formula: that occur in the theory of 
diffusion. This last is a most valuable part of the 
article , for it could be given only by a master of the 
subject, and it is likely to be extremely useful to many 
physicists, who have sufficient knowledge to enable them 
to use such formuhne, but not sufficient mathematical 
power to find them for themselves, or sufficient time to 
hunt them up from ponderous treatises and ha If- forgotten 
memoirs when they want them. 

We sincerely congratulate the editor and publishers of 
the Emyclopadia on the high degiee of success which 
continues Co attend their great undertaking. 
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OUR BOOK SHELF 

Life and Her Children: Glimpses 0/ Animal Lije from 
ike Amoeba to the Insects. By Arabella B. Buckley 
(London : Edward Stanfordi 1880 ) 

After light came lifCj and with that life there came jts 
two CTeat functions — growth and development. With the 
simidest as with the most complex forms there is the 
same eager race to be run^ to increase in sizcj to multiply, 
and thus replenishing this earth, to die ** Life and 
Her Children " is a praiseworthy and admirable attempt 
to tell us something of the Children that Life sends forth, 
and of their history Its mam object is to acquaint young 
people with the structure and habits of the lower forms of 
life, but in our deliberate j'udgment it will do a great deal 
more. None will read its introductory chapter without 
advantage, and few will read the volume through without 
enjoyment Within Us narrow limits of 300 small pages 
no candid reader would expect to find all the details that 
might be wished for, or all the illustrations that might be 
desired What constitutes the book’s chief charm is the 
marvellously simple yet quite scientific style which runs 
through it, the food for thought and future study which it 
affords, and the truly philosophic glow which lights up its 
every page The volume gives a general account of Life’s 
Simplest Children, the Protozoa The word " slime ” 
does not seem to us quite a happy term by which to 
designate the living protoplasm of these creatures ; this 
word conveys the idea of a something adhesive or glu- 
tinous, or of a something thrown off a living organism — 
a something without a structure (sordics, eluvies) — and 
there seems somewhat of a “contempt for nature,” a 
thought certainly never present in the author’s mind, in 
the use of such a word Jelly would seem a more 
appropnate word, as conveying the idea of the con- 
sistency requisite for life, and would have the sanction of 
use. Thus the Noctilucae, called in this volume “tiny 
bags of slime,” were described, if we mistake not, by 
their discoverer as “tiny sphencal gelatinous bodies,” 
and Prof- Huxley says, “ Noctiluca may be described as 
'a gelatinous transparent body about the one-sixtieth of 
an inch in diameter ' “ 


The chapter on “How Star-fish Walk and Sca-Urchins 
Grow “ IS excellent The story of how the five curious 
little oval jelly bodies swimming about by their jelly lashes 
in the depths of the smooth water in some English bay — 
ended in becoming respectively a lily star, a brittle star, 
a starfish, a sea-urchin, and a sea-cucumber, is well told, 
and woodcuts, though they make one see as in a glass 
darkly, help m their own way to make the meaning plain 
In the “Outcasts of Animal Life” a difficult problem is 
treated of It need not surprise one that it is not solved 
The last four chapters tell of “ the Snare- Weavers and Ihcir 
Hunting Relations (spiders)” , the Insects which change 
their coats but not their bodies, and those which remodel 
their bodies within cover of their coats , “ the Intelligent 
j^sects with Helpless Children, as illustrated by the Ants.” 
This volume thus tells of the greater part of the living 
mvcrtebrale animals as they are spread over the earth to 
fight the battle of life. “Though in many places the 
battle ^ fierce and each one must fight remorselessly for 
himself and his little ones, yet the struggle consists 
chiefly in aU the members of the various brigades doing 
their work in life to the best of their power, so that all 
while they live may lead a healthy, active existence. 
The little bird is fighting his battle when he builds 
his nest and seeks food for his mate and his little ones 
and though in doing this he must kill the worm, and may 
perhaps by and by fall a victim himself to the hungry 
hawk, yet the worm heeds nothing of its danger till its 
life comes to an end, and the bird trills his merry song 
after his breakfast, and enjoys his life without thinking 
to come. So, Life sends her Children forth 
and It remains for us to learn something of their history! 


If we could but know it all, and the thousands of different 
ways in which the beings around us struggle and live, we 
should be overwhelmed with wonder Even as it is, we 
may perhaps hope to gam such a glimpse of the labours 
of this great multitude as may lead us to wish to fight 
our own battle bravely and to work and strive and bear 
patiently, if only that we may be worthy to stand at the 
nead of the vast family of Life’s Children." 

The work forms a charming introduction to the study 
of zoology — the science of living things — which wc trust 
will find its way into many hands E P W 


LETTERS TO THE EDITOR 

\The Editor doa not hold himself responsible for opmwns expressed 
by hu correspondents. Neither can he undertake to return ^ or 
to correspond with the writers of rejected viamucnpts. No 
notice ij taken of anonymous communications ] 

The Editor urgently requests cor/ espondents to keep their Utters ae 
short as possible. Ike pressure on hu space u so great that il 
u impossible otherwise to ensure the appearance even of com* 
municahons containing interesting and newel facts ] 

Prof. Tait and Mr, H. Spencer 

As Mr. Spencer has already got the length of calling some of 
my Rtatements fictions, pure and absolute,” it is time that this 
discussion should cease. But it is neccs^iry tbit T should at 
least show my reasons for having made the st.Uemcnts in rjucstion. 
They will be found ample 

Mr. Spencer’s pamphlet, which originated this discussion, and 
in which 1 am the first subject brought up for vnjscction, bears 
on the title-page that it deals with Crihasms, 

The only passages of mine which Mr Spencer quotes, which 
can possibly have the slightest reference to himself, and which 
can in any way be construed into criticLsms, are but two in 
number. In these, or m one of them, the cause of his attack on 
me must be sought 

The first is mainly a \erbnl transcription fiom Mr Kirkman, 
and ns such it is none of mine ; but in introducing it I inadver- 
tently (though correctly) spoke of the " Formula of Evolution” 
as a definition. 

The second is a passage from a diff^/cnt fa/t uf my article on 
Sir £. Beckett's book, and its application is to materialists and 
agnostics in general. 

This latter passage did not appear to me capable of having 
roused the vivisection- instincts of <^0 calm a philosopher as Mr. 
Spencer, especially as it was not applied to any one in particular, 
or course, then, I at once assumed that the former passage 
contained the offence whi^h was to be expiated , and I was 
confirmed m this idea by the w'ay in which Mr, Spencer put bis 
alongside uf the Law of Gravitation. I could nut have 
ventured to suppose that Mr. Spencer ^*did not rjcn kmnv that 
he was m the habit of saying fotmula rather than definition f 
This naive confession cannot but be correct. Had it been 
made in Mr. Spencer’s pamphlet, I should not have thought it 
ncccsiBiy to say a word. It explains at once his frequent entire 
misapprehensions of my meaning So I give up my plausible 
theory of the origin of Mi. Spencer’s attack on me, and shall, 
henceforth, ascribe that attack to my having made a singularly 
apt and telling quotation from Shakespeare ' 

With regard to the other parts of the discussion, I feci that 1 
need not add anjthmg to what 1 ha\e already said; except on 
one point, an important one. 

Mr. Spencer boa employed an old remark of Frof. Huxley as 
to what malhcmatiLS can, and cannot, do , but he has not 
employed it happily, for the question at issue is really this — Is 
it correct to speak, at one lime, of Force as an o^ent which 
changes a bodprs state of rest or of motion, and again to speak 
of It as the time-rate at which momentum changes or as the 
space-rate at which energy is transformed ? 

1 answer that there is not the slightest inconvenience here , 
except, perhaps, m the eyes of those metaphysicians (if there be 
any) who fancy they know what force ts. Such phrases as " the 
wmd blows,” or “the sun rises" though used bv the most 
accurate even of scientific writers, would otherwise (on account 
of their anthropomorpbrm) have to be regarded as absolute 
nonsense. F. G, Tait 
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Qeblogical CiimitcB 

It wu wit)i gieat Burwiae I refld Frof. HAughtoii'a unqualified 
sUlemfiqt iD lut week'ji Natuae, that— "It fs impossible to 
buggeat Koj rearrangement of land and water which shall qeiulbly 
mue iki Umperature of the li^est of Europe f — since I had, as I 
thoughti in my recently- published Tolume—" Island Life” — Hot 
only "fluggested ” sucn a rearrangement, but also adduced much 
evidence to show that it had actually occurred throughout the 
periods when both the West of Europe and the Arctic r^ions 
enjoyed a much higher temperature tnan they do now I will 
now briefiy re-state my "suggestion,” and will also make a Few 
remarks on the general causes of diflference of temperature, which 
serve to render the subject more intelligible. 

It Is now well known that places in the temperate zones owe 
Iheir temperature at different seosonii only partially to the 
amount of direct sun -heat they receive, but very largely to the 
amoontB of heat brought to them by currents of air, Thus we 
CKpluin, not only the mild winter cUmatc of our islands as due to 
the prevalence of westerly and Bouth- westerly winds which have 
become warmed by passing over the Atlantic, but also the 
wonderful inequobty of temperature at different seasons of the 
year. When wo have warm spring like days m mid- win ter, it is 
because these warm currents or air ore passing steadily over our 
islands ; while continued hard frosts are u clearly due to masses 
of cold air from the north or north-east which drift clown to us, 
often with no perceptible wind. Again, when in April and 
May we have days as cold as those of December and January, 
they can always bo traced to northerly or easterly currenl<i of air, 
and ace probably often connected with the soutacm drift of the 
icebergs at that season. It is clear then, that if south-westerly 
winds were to continue throughout the winter, the severity of 
that season would be entirely abohshed , and the batne effect 
would be produced if by any means the winds from the north 
and cast lost ibeir severity 

Now iho source of the constant w armth of our westerly winds 
II admULed to he the influx of warm water into the North 
Atlau tic— chiefly by the Gulf Stream , and this warm northward 
flow of tropical u^ater, being primarily due to the trade-winds, 
IS not connned to the Atlantic, but is equally present in the 
oUiec great oceans^ and BimiJar effects arc pr^uced m them, 
though nowhere to so great a degree as in our islands, owing to 
our insular position and the great extent to which Europe to 
the east of us is permeated by u ater as compared with North 
America or Asia. The North Facific, with its great Japan 
corrent, is probably quite as warm as the North Aliatitic; out 
Vancouver^ Island, though further south than London, has not 
30 mild a climate ; and this can bz clearly traced to the great 
mass of land to the east and north of it, the lofty snow- clad 
mountains, and the absence of those deep gulfs and inland seas 
wluch do BO mucli to ameliorate the climate of Europe, 

Prof. I^laughton states, m his "Lectures on Thysical Geo- 
grap]^,*' that the Kuro Siwo, or peat Vacific current, is two and 
a Loir tjmes as large as the Gulf Stream, while the ^lozambique 
current, which forms the outflow of the warm waters of the 
Indian Ocean, is one jmd a half times as much, so that these 
two correnls liave together four times the bulk and heating 
power of the Gulf Stream. If therefore these two'currents at any 
Ume obtained an entrance into the Arctic Ocean, it Is difficult 
Lo over-estimate their effect on iti climate. The Gulf Stream, 
of w'hich probably nut half posses northwards of our Islands, 
gives to Iceland the some winter temperature as Philadelphia, 
And keepi the North Cape (far withm the Arctic circle) perma- 
nenlly nee ^om ice, njid this, notwithstanding the powerful 
counteracting influences of the lofty Scandinavian mountains on 
the one side, and the huge icc-clad plateau of Greenland on the 
other. Suppose tliat only an equal proportion of the Karo 
Siwo enteied the Arclic Ocean, is it not probable that no sea- 
ice at all would form there? While, if Greenland were less 
elevated and thus ceased to be on accumulator of ice, the com- 
bined effect might be to render the whole Polar area free of 
icebergs. This would at once do away With the chief source of 
wintfT cold to all north temperate lands, and ameliorate the 
climate of America os much, proportionately, as that of Europe. 

But we have yet to consider a Btill more powerful agent in 
ameliorating the dlmate of Western Europe 111 Seconda^ and 
early Tertiary times. The heated waters of the Indian Ocean 
have now no northern outlet, and only penetrate the continent 
in the sub-tropical Red Sea and Persian Gulf, Now if we lap- 
pose the waters of the Bay of Bengal and the Arabian Sea to 
have had northward outlets through the heart of the Euro-Asiatic 


‘ continent, penelratmg in two or more directions into the then 
much more extensive Arclic Ocean, we ahould have an agency at 
work which would render the preBcnce of any permanent ice in 
the North Polar area as impossible as it Is now In Scotland. 
The cooling agency of ice being once aboHsfaed, the compara- 
tively omall area of the Polar as oompared with the Tropioal 
seas (about one^tenth) would facilitate the roiauig of the tem- 
perature of the former to perhapi 15° or 20° F. above the freezing 
point, and this would not only give the Arctic lowlands a climate 
quite suIHoicnt for the vegetation which we know they supported, 
but, by doing away with the only source of our winter cold, 
would give our islands a perfect immurnty from froflb and render 
them capable of supporting the vegetation now characteristic ot 
sub- tropical lands 

That the modificationi of land and sea here indicated ilul Axiit 
throughout a considerable |)OTtion of past geologic^ ages, and 
that the existing consolidation of the great northern continents, to 
which the possibility of our present Antic climates la momly 
due, is a comparatively recent and abnormal phenomenon, 1 have 
endeavoured to prove in the work already referred to. At 
present I have only undertaken to show, that a "suggested” re- 
arrangement of land and water adequate to raise the temperature 
of 'Wcatern Europe to a very sensible, or even to a very large 
extent, tj "possible.” Alfred R. Wallace 

Photophoolc Mufllc 

1 HAVE not yet met with any reference to the capabilities of 
the phot<^hone for giving musical harmonies. Might not some 
curious effects be got in some such way as this * — Suppose a disk 
perforated with holes in four concentric circles corresponding to 
the notes of a chord ; a beam of bght to be sent through each 
circle to a lenfl and disk of rubber with tube (as Frof. Bell has 
desenbed), the four tubes debouching in a cup-shaped cavity to 
be applied to the ear , lastly, the disk to be rotated variably by 
means of a small windmill or otherwise Another arrangement 
might be to make the beams cf light pass through the holes to 
selenium cells in four telephone circuits, the four telephones 
being placed In one frame, against which the hbtenerifi ear would 
be put, or coupled in pairs, one pair put to either cor. Again, 
not harmonised tunes be obtuned thus; — Suppose a 
broad open drum of wood or cardboard rotated unifori^^ ou 
a screw forming a vertical axis. The drum is perforated in a 
spiral band of four Imes of holes (for tlie light), corre^nding to 
ta6 notes of the harmomsed air to be produced This spiral 
band passes before four rubber disks or selenium cells (as in the 
former system), but arranged vertically and placed within the 
drum, at the lower part The drum, it will be understood, 
works groduallv down the axis, presenting a continuous four^line 
series of holes before the receiving apparatus. Again, a long 
continuous strip of cardboard, with four rows of horns, might be 
passed before the receiver in any convenient way. M. 

The "Philosophy of Language” 

Though it Is my principle never to answer any criticism of 
my writings, Z find myself obliged to deviate for once from tbii 
rule by the character of your highly esteemed review, and by 
the desire to find a discerning appreciation from ^our readers, 
whose judgment has for me the greater value, as it is the main 
aim of all my works to restore the relations between the science 
of mind and natural philosophy, Therefore you would oblige 
me very much by publishing the following short remarks 

The criLic of my brochure ("Max Muller and the Philosophy 
of Language,”) says, " . . Nor is speech the deliberate product 
of a consdous wilL” Now it is the real aim of all my works 
on the philosophy of language to show how the human will- 
before dark and unconscious—grows lo consciousness by lan- 
guage and human activity intimately connected with It Can 
there be the least dotibt of this, even if 1 refer only to the 
motto of my "Origin of Language,” — "Language has created 
reason, before language man was without reason 

Your cntic has made me say just the contrary of what /really 
have said. Besides, it would hive been only fair if the critic 
hod pointed to the following little passage of my brochure 
"Max Muller has since expressed his full assent to this 
view,” (viz,, my theory of the origin of language), 

Mayence, November ii Ludwig NoirA 

[I gladly accept the author's ouurance that he adheres to the 
view that "language has created reason.” At the same time his 
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eipreu wordi u well as the geocral bent of hiB Argument leemed 
to point In the opposite direction. Thus at p, 81 he writes — 
‘'Luguiffe is A product of associaHen, . . . I^nraAge la a 
product of AH Active, not of a paAslve, process , it is the child of 
fin//, not of sensation." The statement that lonpiage is " the 
child of will seenu to me pncticolly identical with the assertion 
that "speech is the dehberate product of i conscious will," 
because the will here spoken of, being "an active process," is 
necessarily conscious. — A, H. Keane.] 


Notts on the Mode of Flight of^the Albatrosi 

When watching the ajhatross one la struck with the f^ct 
tliat the bird gets up to windward without appearing to use his 
wings to a degree sufficient to account for the same. The sailors 
are satisfied with the explanation that he beats to windward. 
The conditions are of course not analogous to those of a ship 
sailing to winduord. If the wind be very light, or if there he a 
calm, occasional powerful and obvious flapping of the wings 
occurs IF there is no wind, the birds often settle on the watei 
round the ship. In very heavy weather the birds disappe.ar 
altogether, probably settling on the water. Except that for 
breeding they resort to the islands, I believe they frequent the 
open ocean, where the surface is seldom without more or 
less swell. 

On w'atchmg the flight of the albatross, one observes that m 
order to rise from the water violent and obvious flapping of 
the wings is necessary, which is continued some tunc after the 
wings ceaEC to blriUe the water. After a start has thus been 
cfTcctcd, if there is a fresh breeze, the wings ore kept almost 
motionless. SomeLimes the bird goes some distance with the 
impetus derived from the flapping of the wings at the start, but 
sooner or later he turns so as to expose the plane surface 
of liLs wings full to the foice of the wind, rising at the same 
time some height above the water, and dnfts off to leeward, thus 
soon acquiring the velocity of the wind , then swooning down into 
the hollow between two swells, he turns his head to windward, 
and keeping close to the surface of the water, sails along more 
or lesi against the wind for a surprising distance ; finally, rising 
over the crest of a wave comparAtivcly high into the air, and 
turning with his wings as before, so as to catch the wind to the 
fullest extent, he ogam lets himself drift off to leeward 

Thus the manoeuvre he performs seems to consist m drifting 
with the ind in such a way as to attain its velocity very soon, 
and then turning round so as to make use of this velocity to 
cany him in the contrary direction 

Of coui^e if he still remained exposed to the wind which had 
imparted to him its velocity he would not travel far against it 
before he came to a standstill, and he would certainly make no 
progress to windward , but by keeping close to the surface of 
the water, and as much as possible m the hollow^s between rhe 
waves, he is almost out of the wind , and m this comparatively 
calm region the impetus derived from the wind will carry him a 
long distance in exactly the opposite direction to that of the 
wind itself 

This manmuvre appears to be an important factor No 
doubt the almost imperceptible movement of the wings may 
assist, though that this alone 13 insiiflicicnt to account for the 
progress to windward appears evident from the powerful efforts 
mode with the wings in rising from the water and in calm 
weather I have never had nn opportunity to observe ihe 
albatross flying over land or over level water. If the mancEUv re 
Above desciibed be an important factor, the birds Ihenviould 
have to use llicir wings much as they do in very light winds on 
the ocean If very strong winds were blowing, they would have 
to settle on the land or 111 the water in order to remain at I he 
locality Arthur W Baieman 

A General Theorem In Kinematics 

Prof. Everett [anfe, p, 99) has overlooked in the inlrr- 
ductory paragraphs of Prof. Schell's paper, to which he refci s 
for the orijrinal statement of the theorem re-discovercd by Prof. 
Mmchin, the acknowledgment ; "Der Mittelpunkt dcr Beschleu- 
niwngen und jene bciden Kreise wurden beretts 1853 von Bresse 
gerunden." The reference is to the ymrmal dr tAcole Poly- 
tecAniqm, tom. xx , " Mihnoirc sur un Th^oriine nouveau con- 
cernant lai Mouvements Flans, etc" By means of the 'Mwo 
circles" Bresst determines the noqit c (/) "qni aura me accc'c' 
ration tolale nulle " (p. 82), and then by very ingenious applica- 


tion of kinematic principles deduces those relations to It which 
any arbitruiy point (/*) has, as given by Trof MlncWn, Brcssc 
nam&s € " second centre instontane de Totatlon,'’ 

University Hall, December 4 ]. j, 'Walker 

Geometrical Optica 

'VoUR correspondent "P. C." (Nature, vol. xxli. p G07) 
asks information concenung a work, m English or French, on 
geometrical optics, IhorougUy explaining the optical constructioti 
of telescopes and microscopes. I am not aware of any such 
pubLcation these lost forty years, but deem it possible that it 
may interest your correspondent to know of the existence of such 
a work in uerman by von Litlrow, entitled "Dioptrik, oder 
Anleitung zur Verfertigung der Femrohre " It was published, 
I belieie, in Vienna about 1838. W. G. Logeman 

High Surghal School, Haarlem, Holland, November 17 

[Littrow’s " Dioptrik " was published at Vienna in 1830 in 
8vo — Ed ] 


Ozone 

If a slip of the prepared paper, used for testing for atmospheric 
ozone, be carcftilly moistened on one side with alcohol, using a 
clean camel hair brush, on burning off the spirit and immersing 
the slip of paper m water the paper changes to a deep purple 
colour, as deep as No 8 in Negrelti and Zambra’s scale of 
colours for ozone. 

Is this due to the development of ozone? as, according to 
Schonbein, heat destroys ozone, J. P. 

Leicester, December 5 


PLANTS OF MADAGASCAR 

TOURING the present year no less than four separate 
collections of plants have been received at Kew 
from Madagascar, including m the aggregate about a 
thousand species, represented by specimens complete 
enough to be botanically determinable. As the hills of 
the interior of the 'island attain an elevation of 10,000 
fed, us range of climate is considerable. We now know 
not less than two thousand Madagascar flowering-plants, 
and probably have almost exhausted Us ferns, to which 
the collectors have paid special attention, and which are 
about 250 in number, so that may consider ourselves 
in a position to draw broad general conclusions as to the 
botany of the island. 

Amongst the tropical types theic'are a considerable 
number of endemic gencia The lemurs find then 
parallel m the vegetable kingdom in the Chlanacea^ a 
natural order whose nearest aflinitics are with Tthac€<t^ 
DipterocarpecE^ and Ternst) omiacecc^ which i 5 strictly con- 
fined to Madagascai, and comprises four genera and 
about twice as many species, to which the Rev R. Baron, 
in these new collections, has added a well-marked novelty 
in a second species of Leptolwna, Altogether there are 
certainly not less than fifty genera confined to the 
island, some of them icry curious types, as Dicoryphia 
n\ HarHumeliiicce^ Ouvuandra in Naiadacea^ Asteropeia 
(placed m the " Genera IMantarum " m Samydacea^ but 
IS Inch Ml - Haron’s excellent new specimens wiU most likely 
liavc to be removed to Ltnacece), Mauinsta in Rhizophorea:, 
Deidamia and Physeua in Passiflorea^ Hydrotriche in 
SuophuIaruxcciXi Camtia^ Thnnodia and Spkatrostylu 
in Euphorbtactoiy Pachuotrophe in Morc^f^ Calantica in 
Samydacece^ and 5e^eIal each in the orders Rubiac^a:^ 
Mchutomactcc^ and ComposiicF. To these endemic types 
. the new collections add at last three, Kitchin^a^ a fine 
new' genus of Crassulaaa allied to IhyophyiiHM^ with 
five or six species named after the collector of the first 
of the four parcels, Rhodocodon, a monotypic genus of 
gainophyllous Ltltaiea allied to hyaanthus^ and Micro- 
nychta^ in AftacardiaccLr, also monotypic, figured lately 
in Hooker’s Iconcs Besides these the tropical flora ot 
the island conuins a laigc pioportion . first, of endemic 
J species of genera known elsewhere ; second, of species 
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common to Madagascar, Mauritius and Dourbon, but not 
elsewhere known, such as Pitlosporum Se/iacia, Aiihloia 
mauritianay Gouania mauntianaj Nesaa trtfiora. Lobelia 
serpens, and BuddUia mad^ascaricnsts j thirdly, of 
species that spread across Tropical Africa, such as 
Haronga panicnlatu, Desmodmm mauniuinum and 
ojcybracteum, Gynura cernua, Brehmta spimso^ and Mus~ 
s&tnda arcuata, fourthly, of species spread universally 
through the tropics of the Old World, but not reaching 
America, such as Croialaria stricta, Ovnhs unsttwa, 
Nymphaa siellata, Tnchodesma zeylantcay Imhgofera 
enneaphylla, Avicennta officinahs, and Hh^aphora mu- 
cronattii and hfchlv, of species spread universally through 
the tropical zone of both hemispheres, such as Elcusine 
indtca Tephrosiii purpurea, Df ymarta cordata, KUphan- 
iopus scaher, Terammus hwiahs, Zorma dtphylla, 
Waltkeria amcricana,Sidii fhombi/olia, and Nephrodtum 
molle. In Mauritius and the hcychclles there are 145 
species which occur also both in Asia and Africa, in addition 
to 225 which arc spread all round the world in the tropical 
zone, and nearly all these 370 species arc now known in 
Madagascar also A small proportion of the Madagascar 
genera and species arc Asiatic but not African, and these 
present collections add to the island flora Latrerstromioy 
Buchananta, and Strongylodou, thiec well-marked Indian 
types 

But perhaps still more interesting, in the light that it 
throws on the past history of the island, is the relation- 
ship of the comparatively limited flora of the mountains 
of the interior to that of othei parts of thei\orld. A 
certain number of the plants, especially the ferns and 
fern-allies, are widely-spread temperate species, which 
now have their head-iiuarters in the temperate regions of 
the northern hemisphere , we have instances of this in 
Nephrodtum Fih.\-ma^, Aspidium acute atum, Osmunda 
rej^a/iv, LycoPodiitm claratum, L, complanatum, Samcula 
europcea, Potamogeton oblongu^, Sotichu}^ asper, S oler- 
atcHs, Polygonum minus Most of the characteristic 
types of the Cape flora are represented on the Madagascar 
mountains, but nearly always by species which are 
distinct from those which are now found in the extra- 
tropical regions of the mam continent for instance, the 
Aloes by a couple of species of Eualofj the Heaths by 
several species of PhiUppta and KtianeUa, the bulbous 
Indacejc by species of Gladiolus, Gcnwrhina and Amtea, 
the saprophytic Siropiutla} latcct by Harveya obiusifoliaj 
the special Cape ferns by Mohfia caffrorum, Ouilanthes 
ktrla, Pellaa nastafa, and P culointdanos j the Proteacca: 
by the curious genus Dilobaa (which Du Petit Thouais 
found at the beginning of the century, and of which Dr 
Parker has now sent home the first specimens which have 
been seen in England), and the by Selago 

muralis of Benlliam, which grow'» in the grounds of the 
Queen's palace at Antananarn o. But perhaps the most 
interesting feature of all is the occurrence of sc\eral 
striking cases of specific identity between plants of the 
Madagascar mountains and those of the tropical zone 
of the African continent The only Madagascar \iolet 
(Pio/rt emirnensis, Bojci, = V abyssinica, Steud ) only 
occurs elsewhere high up amongst the mountains of 
Abyssinia, at 7000 feet above sea-lev cl in the Camaroons, 
and at 10,000 feet above sea-lcv el at Fernando Po The 
only Madagascar (Geranium {G imiruensc, H B = C 7 . 
tompar,'^,^T = <7 ^imi/isc,lafisNpufa/um^ndJpij»i{fiim, 
Hochst ) has a preci!?el) similar area ofdistnbuLiun Cau- 
calls melanantha of Bcntham is only known iri Madagascar 
and amongst the mountains of Abyssinia The Mada- 
gascar Drosera {D madagascanensis, DC = /). ram- 
cntacea, Burch) reappears at the Cape and the moun- 
tains of Angola and the west tropical coast , Agauna 
salicifolia. Hook fiJ , which we noted lately as naving 
been gathered by Mr Thomson on the high plateaux of 
Lake Nyassa, is found in the Camcroons and on the 
mountains of Madagascar, Mauritius, and Bourbon, 


Crotalana spinosa reappears in Nubia, Abyssinia, 
Angola, and Zambesi- land; Asplemum Mannii, Hook., 
on the mountains of Zambesi-land, the Cameroons, and 
Fernando Fo As a whole, it would seem that the flora 
of the Madagascar mountains corresponds closely with 
that of the great ranges of the tropical zone of the main 
African comment J. G BAKER 


BENJAMIN COLLINS DRODIE, BART, 

KRS, DCM 

O N Wednesday, November 34 last, died Benjamin 
Collins Brodie the younger, a worthy son of a dis- 
tinguished sire Born to affluence, but early imbued with 
the liberal and high-minded views of the great surgeon, 
he determined to devote his life and energies to the 
prosecution of science for its own sake, and well lias he 
done his work. Brodie was born in London m 1S17, and 
educated first at Harrow undei Longley, and afterwards 
at Balliol, taking ‘bis Master's degree in 1842 In those 
days it was absolutely impossible to carry out original 
chemical work at Oxford, and Brodie naturally betook 
himself to Giessen, where Liebig* s name drew students 
from all parts of the world. There in the summer of 
1845 Brodie, at Liebig's suggestion, carried out analyses 
of certain waxes obtained by Gundlach by feeding bees 
on dilTeient kinds of sugar The results thus obtained 
led him to continue his examination of bees'- wax on his 
return to England, and from his private laboratory in the 
Albert Road now came forth his well-known researches 
on the Chemical Nature of Wax (Phil. Trans. 1848, 
147- 170; 1849, 91-108), for which in 1850 he received the 
well-merited reward of the Royal Medal. These re- 
searches will always remain not only remarkable ns 
having given a successful solution of a difficult problem, 
but as having proved, by careful preparation and exact 
analysis, the existence m wax of solid bodies which play 
the part of alcohols, and of which common spirit of wine 
is a direct lineal descendant This unexpected discovery 
of solid alcohols containing respectively twenty-seven antf 
thirty atoms of carbon in the molecule completely con- 
firmed the truth of the views concerning the existence of 
an homologous senes of alcohols first enunciated by Scliiel 
and Gerhardt, and thus placed in firm position one of the 
chief pillars of the organic portion of our science. 

Brodie' s next work was not inferior either m importance 
or in workmanship to his first In 1850 he published his 
memoir “ On the Condition of certain Elements at the 
Moment of Chemical Cliangc" (/’Af/- TVjwj , 1850, 750- 
804), in which he carefully investigates the remarkable 
reducing action exerted by peroxide of hydrogen Not 
only does this body lose half its oxygen when brought in 
contact with oxide of silver, but r^ucca this oxide to 
metal This anomalous action was satisfactorily ex- 
plained by Brodie, who pointed out that the second 
atom of oxygen m these peroxides is not only re- 
tained in an unstable state of combination, but that 
when brought into contact with silver oxide a true 
synthesis of oxygen occurs, two atoms of this element 
uniting to form one molecule of free oxygen That this 
reaction really takes place was shown by Brodie to be the 
case by careful experiment These results led him to 
consider the constitution of the alcohol radicals (Cheur. 
Sor./ourn. Ill 405), and to assert in 1851 the important 
fact, now universally admitted, that the molecule of the 
radical ethyl contains four atoms of carbon To him 
too we owe the prediction of the possibility of the 
existence of the mixed radicals, a prediction so soon 
afterwards experimentally verified by Wurtz. Next 
we find him active as secretary of the Society of 
which he afterwards became president, viz the Chemical 
Society of London , also m lecturing at the Royal Insti- 
tution on the allotropic changes of certain elements, on 
the formation of hydrogen and its homologues, in which 
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he clearly brings forward his views concerning the union 
of atoms to form the molecule. 

In 1853 he published his interesting observations on 
the conversion of yellow phosphorus into the red inodifi* 
cation by heating it to 300“ in presence of mere tiaces of 
iodine {Chem, Soc. Journ v 289) Another very im- 
portant and difficult investigation which occupied much 
of his attention about this time was the question of the 
purification {Ann de Chimte^ 45, 3 S 0 of graphite, and the 
determination of its “atomic weight" {Phil Tians, 1859, 
249), Hy heating graphite with strong nitric acid and chlor- 
ate of potash, Drodie showed that, unlike all the other modi- 
fications of carbon, graphite yields a remarkable crystalline 
acid, to which he gave the name of graphitic acid, having 
the formula C11II4O5 The existence of this interesting 
body led Brodie to the conclusion that graphite may be 
considered ns a peculiar radical, to which he gave the 
name of graphon In the year 1855 Brodie was appointed 
Waynflete Professor of Chemistry in the University of 
Oxford, a position which enabled him to throw all his 
influence into forcing the recognition of chemical science 
as a proper object of academic training Under his fos- 
tering care the science which had hitherto been so long 
neglected put out distinct signs of life new laboi atones 
and lecture-rooms were built, to which students flocked 
in numbers, and Oxford saw the unwonted sight of her pro- 
fessor of chemistry busily engaged in original investigation, 
as well as in the tutorial duties of his chair The dis- 
covery of those singular and dangerous bodies, the perox- 
ides of the organic radicals {Prot, Roy Soc. ix. 361, Phil, 
Tram 1863, 407), was made in the laboratory of the New 
Museum. The same Uboiatory soon afterwards saw the 
minute and careful investigaiion on 04 one {Phil Trans 
1S72, 432), which proved beyond doubt or cavil that the 
supposition that the molecule of ozone is represented by 
the formula Og is both necessary and sufficient to explain 
all the observed phenomena 
Next we find him experimenting on the sjnthetic pro- 
duction of the hydrocaibon methane, as veil as of formic 
acid, by the direct union of hydrogen and carbon monoxide 
under the influence of the electric spark. Then he 
examines the effect of an induced clcctnc current upon 
pure and dry carbonic acid, and proves that this gas is 
partially decomposed with formation of carbon monoxide 
and oxygen, the latter gas being converted into ozone And 
he then pioceeds to ask whether the ozone thus produced 
is identical with that obtained from ordinary oxygen, and 
by a senes of careful quantitative experiments demon- 
strates the identity of the ozone from these two sources 
This was BrodieS last experimental investigation Ere 
long he resigned the Chair of Chemistry at Oxford, 
regretted by the whole University. He retired to his 
charming scat on the summit of Box Hill Neither his 
own scientific activity nor his deep interest in the scien- 
tific work of others ceased on his withdrawal from 
professional hfe Before his retirement he had put 
forward {Phil Tram, 1866, 781-860) in his “Calculus of 
Chemical Operations," views altogether novel respecting 
the nature of chemical change. In place of the usual 
mode of considering this as due to a change in the 
relative positions of the atoms of which matter is com- 
posed, Brodie founds his theory of the constitution of 
chemical elements and compounds on the simple volume- 
relations discovered by Gay-Lussac to exist between these 
substances m the gaseous state To hydrogen Brodie 
gives a simple symbol, because the unit of hydrogen can, as 
he expresses it, be conceived as made at once by one 
operation, whilst to oxygen he gives a double symbol, 
because it cannot, according to him, be made by less 
than two operations. The element chlorine is supposed 
to be made up of three operations, and a treble symbol is 
given to this body Concerning the probable or possible 
decomposition of the elements Brodie naturally speculates 
His analysis had led him to sMspect that “ chemical sub- 


stances are really composed of a primitive system of 
elemental bodies analogous m their general nature to our 
present elements, some of which w^e possess, but of which 
we possess only a few" (“Ideal Chemistry,’' p 54) But 
no experimental evidence of this fact was orfered by him, 
and none of a satisfactory character was otherwise forth- 
coming, until Victor Meyer announced his belief that 
chlorine was capable of undergoing decomposition ubigh 
temperatures 

Here was a proof of the truth of Brodie' s complex 
symbol I Sad to say, further experiment has not coiro- 
borated this conclusion. No substance differing essen- 
tially from chlorine has yet been got from this body. Even 
the change of density at a whitc-hcat appears in the case of 
chlonne to be, to say the least, doubtful So we are left 
for the present, and the author of the “ Calculus of Opera- 
tions “ is left for ever,without the experimental confinnation 
of his conclusions which he so much desired Whatever 
may be the verdict of the future as to the value of Urodie^s 
Calculus, there is no doubt that science is indebted to him 
for an altogether new view of chemical combination 
obtained by a systematic analytical process ' 

This occasion is not a fitting one to enlarge upon the 
high personal character of the laic Sir Benjamin Brodie 
Suffice It to say that in all relations in life, in the domestic 
circle as in society, in the chair at Burlington House as 
in that at Oxford, he displayed all those qualities of heait 
and head ivhich alone give dignity and sweetness to life, 
the possession of which ensures for his memory a lasting 
place in the minds of all those who weie fortunate enough 
to count him amongst their friends H. E K. 


THE PHYLLOXERA IN FRANCE 

'T'HE new vine-disease, due to the Phylloxera vastatny 
^ Flan chon, has already caused much damage to the 

French vineyards and wune-production From the taxes 
arising from that national industry France derives a 
considerable part of her revenue ; and this subject has 
consequently occasioned innumerable publications and 
investigations Of the latter some have been empirical 
and Without result , others, which were conducted scienti 
fically, have alone been of any use It was moreo\cr 
absolutely necessary to have an unswerving confidence in 
exact observations, in order to persevere 'in making 
experiments which arc ofeen disturbed and rendered 
apparently self-contradictory by the secondary and evei- 
varying conditions of cultivation These experiments 
have at list been crowned with success, and now there are 
decidedly good grounds for hope For the last two years 
the public have shown a steadily increasing confidence in 
scientific methods 

One of the most distinguished chemists, a man of 
whom France is proud, and with whom readers of 
Naturk are well acquainted, especially as they were 
lately presented with his portrait and biography, M 
Dumas, applied himself to the study of the Phylloxer.'i, 
and pursued his task from day to day with keen deter- 
mmation, notwithstanding the attacks of some and the 
discouraging advice of others. It is his well inlentioncd 
and unceasing diligence that wc must thank for never 
ha\ mg lost heart , it is to him that those results are due 
which are presently to be indicated When the pdbnnc- 
diseasc was raging on silkworms in the South of France, 
it was by his personal suggestion and repeated encourage- 
ment that M Pasteur agreed to devote himself to that 
difficult study , and it is the same gentle influence and 
guidance that have directed the present writer, together 
with several others, especially MM Balbiani, Duclaux, 
and Mouillefert 

Henceforward the principal problems raised by the 
study of vine diseases are solved They were solved one 
after another in regular order, as fresh light appeared and 
the ends to be aimed at became more definite It cannot 
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be too frequently repeated that that is due, not to a able persistence in the midst of obstacles caused by many 
happy bit or to guess-work, but to an unceasing and skil- selfish interests. Times are greatly channd since M. 
fully conducted struggle which was kept up witn indomit- Dumas ^ protested, in discreet but unmiatakaDle language. 



Fig 1 — Map showing ihe spread of Phylloacrn in Friinci from iB6j to 1872 (Sea Natuai, vol n p 504.) 

against the indifference of a French Minister of Agriculture taken by the railway companies and by various private 
mo tried to beat down a grant of 10,000 francs necessary gentlemen. M, Tirard, the present Mimster of Agncul- 
for continuing the scientific investigation. On the same 
occasion he drew attention to the praueworthy initiation 


' Acaddmla dai SciaiiCeit Fabnioiy 13, iB74« 
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ture, hai obtained several large grant and proposes to Switzerland and Germany soon adopted similar mea- 
ask still much larger ones for the approaching campaigni sures; and with reference to England we must remark 
being anxious to assist m every way the laborious struggle, that the Fhylbxera question may soon become something 
M. Tisserandi the new Director at the Office of Agri- diHerent from a mere matter of curiosity. Are there no 
Culture, a man of great energy and abihtyj has resolved important vineyards in England 7 We are told that at 
to back up all his efforts, and has instituted a special Liverpool alone, in the "Vineries,” there are forty hectares 
central staff to take charge of all documents and opera- of vines grown under glass. The Phylloxera was ob- 
tions. The Higher Phylloxera Commission, form^ by served bv Mr. Westwood before it was known in France: 
order of the Minister, has also shown activity . it has It is still found here and there in Ireland, in Scotland, 
adopted a general legislative scheme in order to supply and not far from London itself. Bv the admirable culti- 
the Government with the arms necessary to defend the valion under glass, in which English vine-growers are 
threatened territory. unrivalled, it is kept within narrow limits, but it might 



be communicated to other places. In Switzerland one 
single parcel of plants is reported to have brought the 
parasite to Geneva, Schafihausen, and Neuchfttel In any 
case, should an international convention be instituted, 
the enforced examination at the frontiers would hamper 
the trade in those magnificent English grapes The 
ngoroiis measures taken against the cattle-disease auffice 
to show what may be necessary in order to defend the 
leaf or shoots of the vine. 

Extint of the Disease , — The increase of the disease is 
considerable j thus at the beginning of 1877 there were 

' One of 900,000 rnnes, wh LbJiu aiim tiien doubled. 


only twenty-eight departments attacked, whereas at the 
beginning of 1879, according to the official statistics, 
there were thirty-nine. Those in the previous year, 
in order of date,' were Loir-et-Cher, Haute- Garonne, 
Gers, and Corr^e. In 1878 Aude, P> n5Ddes-Onentales, 
Haute-Loire, Vienne, Indre, C6te-d'or, and Savoie. In 
2879, Haute-Savoie^ Jura, Arrive, and Tarn. A special 
inquiry enables us to determine what area had been 
invaded in the end of 1879 — the invaded vineyards 
which hod not yet succumbed were 3191760 hectares in 

> Phylloxdm, &c. , Ripports pubi par le Minlsibv de I'AgrIc." 
8 faie., p. g. ^uu: Muion, 1879 ) 
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extent, or 76,722 more than the preceding year, the vine- 
yards destroyed, 474,760, or 101,317 more than the pre- 
ceding year (1878). 

There is u^ortunately reason to fear that the isolated 
points may join each other and the affected patches unite. 
The patches, whether distinct or uniting, increase about 
1 5 kilometres every year ; and since the increase in any 
direction 15 proportional to the time, the increase of area 
IS as the square of the time In other words, after 2, 3, 4, 
5 years, the evil is increased 4, 9, 16, 25 times By merely 
looking at a map showing the extent of the plague, one 
can foiin an idea of the invading march of the terrible 
insect 

Yet there are actually men of science in France who join 
m depreciating those who are employed to battle with 
this fatal disease It is sad to see the reception met 
with by those who have sacrificed their time, health, 
and scientific lepiitation to undertake duties so beneficial 
to their country. “ They are merely wasting their time,” 
say they, “much better not have left their personal 
duties , ” and, true enough, those of whom this is said 
have cruelly felt its truth. M Dumas, however, is not 
one of those. 

Several years ago a prize of 300,000 francs was instituted 
to encourage investigations as to the best remedy against 
the phylloxera Much ingenuity was wasted, many absurd 
remedies proposed, .ind it is cuiious to note the suostanccs 
which were lauded by the inventors They were for the 
most part the same, mixed in different proportions— tars, 
sulphur, lime, soot, urine, phenic acid, and salts of copper 
or iron. Patient research and scientific study have alone 
produced certain lesults. 

These results, however, were not accepted and acknow- 
ledged without difficulty. Objections were accumulated 
and many instances of partial failure were brought 
together, ili-will and inertia playing an important part in 
the business Local influences, political cminions, and 
other extraordinary considerations, one after another, 
opposed or favour^ the results which were gained At 
present the question has once for all entered upon a better 
path, the charlatans and pretended vine-doctors having 
entirely lost their credit We are in possession of four 
modes of treatment which are really efficacious, though 
they vary in their effects m different cases The struggle 
therefore should be maintained 

The various conditions of application and the entirely dif- 
ferent principles which the application follows explain the 
divergence of opinions and methods The scientific remedy 
19 given practice will decide which of the four methods 
is at the same time most efficacious and most economical. 
This happy result must mainly be attributed to the Com- 
mission of the Academy of Sciences, which was presided 
over by M. Dumas, who was the very soul of it This 
Commission sent " delegates,” who severally studied 
special deal ly-do fined questions, like officers sent by a 
general co make a reconnaissance in a country 

The commissions instituted m the departments did 
much good woik, especially that of Ildraidt, which con- 
tained several distinguished members, both vine -growers 
and scientists : MM. Mards and Planchon, Members of 
the Institute of France ; M. Bazille, Senator, M. Vialla, 
&c. We must also notice particularly the Viticullural 
Station at Cognac, which was established by private sub- 
scription, after the English manner,— a thing of rare 
-occurrence in France. It was M. Lecoq de Boisbaudran, 
now Member of the Institute, the discoverer of the metal 
Ca/hum, who first started the idea, and triumphantly 
realised it in his native town. The pnncipal houses in 
the trade made it a point of honour to subscribe, and the 
expenses in four years reached a sum not less than 32,000 
francs. It was tnere that the general experiments as to 
** insecticides*^ were made, in accordance with the simple 
method proposed by M. Cornu, Director of the Viti- 
cultural Station, in order to determine definitively what 


substances are powerless This work of “clearing the 
way” necessarily occupied several years, the practical 
part being energetically carried out by M. Mouillefert, of 
the National School of Agnculture at Gngnon, near 
Pans, sub-director of the Viticultural Station Towards 
the end of the first year they began to distinguish clearly the 
small group of substances which alone should be utilised. 
Amongst them was carbon disulphide (CS2),Cwhich had 
been indicated by Baron Th^nard, abandoned and then 
eagerly resumed by the enthusiastic M Moncstier, and at 
last rejected in a general manner in the end of 1873 and 
during 1874 

The carbon disulphide by itself appeanng too dange- 
rous to human life, M. Dumas happily started the idea 
of using it in combination with sulphide of potasi^ium, 
forming the sulpho-carbonate of potassium (KSCSg), 
which is both a powerful “ msecLicide” and an energetic 
manure 

The conclusions reached by the experiments made at 
Cognac were published to\v.irds the end of 1S74 in the 
Report of the Academy of Sciences (last quarter), and 
the authoi can still defend every one of them as they 
were then deduced, a rare ciicumstance in connection 
with the phylloxera. 

Under tJic happy influence of the Minister of Agn- 
Lulturc, the vine-growers were grouped into “vigilancc- 
commiltecs” for watching, and "syndicates ” for treating, 
the vines Thus the indiffcrcnfe of some and unreason- 
ing excitement of others were followed by energetic 
preparation for the struggle At the end of 1878 there 
were sixty committees instituted in Aft}'- six departments, 
and now there are 221, embracing sixty-onc departments 
Some of them have obtained decidedly successful results, 
and thus furnished a powerful incentive for the others to 
persevere, 

The expense of the applications is still considerable, 
but in any case the most valuable vines are now out of 
danger. The more common vines will at first cost a 
good deal, but wc are confident that scientific skill will 
supply sulphate of carbon either free or in combination 
at a cheaper rate, and that practical experience will 
render its application more easy and less expensive 
France will tWs continue to produce her wines, and 
have the pleasure of offering them to her friends and 
neighbours This, though apparently a mere wish, is an 
actual statement of fact 

Maxime Cornu, 

Delegate of the Academy of Sciences, and formerly 
Director of the Viticultuial Station at Cognac 


NOTES 

Thl following are the arrangements for the Friday evening 
meetings of the Royal InsliLution of Great Rritam before Easter, 
1881 — January 21, Warren Dc La Rue, D.C.L., FRS., 
Sec, R I , The Phenomena of the Electric Discharge with 14,400 
Chloiide of Sliver CclU , January 28, Dr Andrew Wilson, 
F.R S.E , The Origin of Colonial Organisms ; February 4, Dr 
Arthur Schuster, F.R.S , Tlie Teachings of Modem Spectro- 
scopy; February II, Robert S Ball, EL D , F.R S , The Dis- 
tances of the Stars, Februaiy iS, Sii John Lubbock, Bart, 
M.P , D.C L., P'.R S., M R I , Fruits and Seeds , February 
25, Dr, J. S Burdon Sindcrson, LL,D , F.R S , Excitability in 
Plants and AniinAls ; March 4, Sir Williaai Thomson, LL,D., 
FRS, Elasticity viewed as Possibly a Mode of Motion ; 
March 11, uncertain , March 18, Wm. H, Stone, M D., Musical 
Pitch and its Determination, March 25, Alexander Buchan, 
M.A., F.R.S.E., Sec Met. Soc. Scot., The Weather and Health 
of London , April i, uncertain ; April S, Prof. Tyndall, D.C.L., 
F.R:s., M.R.L 

There is nothing that will tend to keep our learned societies 
in so wholesome a condition as healthy public opinion; it is 
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therefore a matter for congratulation when we see a paper like 
the TSrrta taking an interest in the organiaation and w'ork of the 
Royal Society, and giving its opinion on these, even when 
the justice of that opinion is questioned by many. From 
a leading article in the Times of Thursday last, on Mr. 
Spottiswoode's address, we take the following passage — 

*• The election to the vacancies in its ranks has of late years been 
too manifestly governed by a tendency to set up aa an idol some- 
thing which it IS technically fashionable to call 'research/ and 
to Ignore the far higher mental effort which i*; required for suc- 
cessful ratiocination. A man sets to work with a microscope 
and a test-tube, performs a number of curious experiments, and 
announces an interesting discovery which can neither be con- 
firmed nor refuted by any one who does not follow precisely in 
hla tracks. Such an CKperimenter, before now, has been rew arded 
by the privilege of placing the letteri F R S after his name , 
although, when the privilege had been conferred beyond lecall, 
it may have been shown lliat Ins 'research' was undernuned by 
the neglect of some essential precaution, and that his LoncluMon 
was crroncouj. On the other hand, the man who gathers up the 
scattered facts ascertained by other'!, and founds iqxin them a 
weighty and important generalisation, is not on that account 
thought worthy of the Fellowship , and if he desires to obtain it 
IS almost compelled to engage in some colourable 'research ’ as 
a means of gratifying his wishes. The principle thus acted upon 
is as much a mistake as it would be to glorify a carpLiiter or a 
rnnson and to ignore an architect , and it points to a narrownes-i 
of view which might profitably give place to a more accurate 
sense of relative proportion. The award of a medal to Prof 
Lister, notwithstanding the great and direct utility of his work, 
is possibly an indication that better counsels may in lime be 
expected to prevail." 

We understand that the Kev. Osmond Pishcr has in the press, 
and will shortly publish, a new work entitled “Physics of the 
Earth’s Crust." The volume w ill contain <^clcctcd and revised 
portions of papers which have appeared at various times m the 
Ttansaitwns of the Cambridge Philosophical Society and other 
■•cientific pubhcatioH'., together with new matter. Mr. fisher 
will in some chapter'] apply mathematical methods, but there 
will be found much matter calculated to interest tbo e readers 
who do not care for that mode of reasoning. 

The meeting of the Entish Medical Association fur the year 
]88i will be held at Ryde, m the Isle of Wight, to which locality 
the Association has received a cordial invitation from nearly the 
whole of the medical profcsbion m the island Mr Benjamin 
Barrow, an old and much-respected practitioner in Ryde, has 
been appointed president-elect. The Council of the lowmof 
Ryde have passed a unanimous resolution that the whole of the 
Corporation Buildings, which ore numerous and spacious, shall 
be placed at the disposal of the Reception Committee, There 
IS every reason to believe , that tlie many beautiful private 
grounds in the Isle of Wight will be thrown open to the Associa- 
iiun, 'I he president will give a garden party to the members 
and residents in the island, A soir^ will be held 111 tbc Town 
Hall and adjoining buildings The address in medicine will be 
given by Dr. John Sycr Biiatowe, London, of St. Ihomas’s 
Hospital, the address in surgery will be given by Mr. William 
DalU Husband of Itourncmouth, Consulting Surgeon to the 
York County Hospital ; and an address in obstetric medicine by 
Dr. John G. Sinclair Co^liill of Vent nor. Such has been the 
Bpint with which the movement has been taken up by the 
Members of the Association and profession in the Isle of Wight 
and Ryde that the meeting bids fair to rival any previous meeling 
both in science and pleasure.— The following grants in aid of 
bcieniific investigation for the year were made, viz Dr. 
McKendnek and Committer, Glasgow, for a continued Investi- 


gation on anesthetics, 25/. , Dr Gerald Yeo, London, on the 
eihcacy of the antiseptic method in injuncs of the brain, 50/ , 
Dr Shin, Xx)ndon, for a continued investigation on parasitic 
skin diseases, 25/. , Mr W. North, London, for a continued in- 
vestigation on the relations which exist between nitrogenous 
egesta and muscular work, 50/ , Dr D. J Hamilton, Edin- 
burgh, an investigation on the pathology of the brain, 30/ , Mr. 
Wetson Cheyne, London, an investigation on the relation of 
organisms of septic diseace, 2 ^! , Dr. Augusstuh Waller, London, 
an investigation on the time and relations of muscular contrac- 
tions in the human body in health and disease, 20/. ; Dr. 
Alexander Ogston, Aberdeen, a continued invcitigat ion on the 
relation between bacteria and surgical disease, lo/. ; Dr. New- 
man, Glasgow, a renewed grant in aid of an mvcstigalion on the 
functions of the kidney, lol, , Drs Braidwood and Vacher, 
Birkenhead, to illustrate the third and final report on the life 
history of contagium, 20/ 

In the Vienna Gew'erbeverein, Herr F. Siemens has been 
lecturing on hia ** regenerative gas-burner,” in which the depart- 
mg heat of the flame serves for prc-heating the air and the gas 
to be consumed The products of combustion of the flame, 
collected m a short chimney, flow away cold, either into the 
room or to the open air The light, according to measure- 
ment*!, has twice to three times the illuminating power of the 
best-known gas burners, and is remarkably white and steady 

The death is announced of Dr. Lauder Lindsay, F R S E. 

F L S., at Edinburgh, on November 24, at the age of fifty. 
Dr I ind say’s name mubt be knowr n to our readers as an occasional 
contributor to our columns Dr. Lind^^ay did some good work 
in botany and geology, and took special interest m the subject 
of intelligence 111 the lower animal*. In 1870 he published a 
“History of British Lichens,” and quite recently we reviewed 
bib work on “ Mind in the Lower Animals,” published last year 

On Monday a deputation, consisting of Mr. Ernesl Hart, 
Prof. Chandler Roberts, F.R S , Col. FesUng, the Rev II V. 
I e Baa, the Rev S. A Barnett, Mr S, Hadley, Mr. W. R. E. 
Colca, and others, had an interview w'Uh the Lord Mayor at the 
Mansion House, to interest him in the efforts now being made 
by the joint committees of the National Health and Kyrle 
Societies to reduce the mischief arising from the present 
excessive production of smoke in the metropolis. Mr Ernest Hart 
said the Societies thought that a very great deal might be practi- 
cally done to make the atmosphere in London as pure ns that m 
Parts It was proposed to conduct trials of the various kinds of 
fuel and to promote competitive Letting of the appliances avail- 
able at present, or which might become available, for the purpose 
of lessening the production of smoke. The smoke proceeding 
from the fires of private houses might be materially lessened by 
the use of improved apparatus, and that from factories might be 
abated with little interference with the manufaclunng interests if 
the employers would only co-uperate with the Societies towards 
that end There was about to be an exhibition at South Ken- 
sington of the difTerciit kinds of apparatus and fuel, which would 
be practically tested. They now asked the Lord Mayor to Jet 
them bring the matter before the notice and attention of the 
citizens by means of a meeting at the Mansion House on the 
subject. The Lord Mayor thought It a matter well deserving 
the public attention, and he would gladly allow a conference in 
the Long Parlour of the Manbion House on Friday, January 7. 

In connection With the subject of Incandescent ElccLnc lighting 
It IB of interest to notice in the New York Tufus an account of 
an expcrimeDt in this direction. At a reception given on the 
evening of November 17 by Prof Henry Draper to the members 
of the National Academy of Science*, a part of hia house was 
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Ifj^ted by the Mulm U^ht. The Jaboritory wu lighted by 
eight Mnlm electric Umps, which were Krew^ Into the chende 
ben In plied of the ordintry gas burners. The large ltbora« 
tory, it ie stated, was as light as the open fielda at noonday, and 
there was Ho AlcVering or unsteadiness In the light. In shape 
the Imnpi are precisely similar to those used by Edison, but 
K S Maxim, who holds the patent on them, claims to have 
Improved oh Ediaoh’s plan, by making his lamps more per- 
Diknenl, Like Edison, he uses a carbonised fibre, in the Form 
of a horseshoe, but unlike him, does not Inclose this fibre in a 
vacuum, and considers that Ms lamp is complete. An atmo- 
sphere of gasoline vapour is introduced into the glass globe 
which holds the bcarbonued fibre, and in this atmosphere the 
f bre IS gradnsUy heated by the electnc current. As soon as the 
heat reaches a sufficient intensity it begins to decompose the 
hydrocarbon of which gasoline vapour is composed, and if there 
are any weak spots in the filament the freed carbon is deposited 
there and strengthens the fibre. A current of increasing intensity 
Is thus earned through the carbonised fibre, which constantly 
grows at the expense of the gasoline vapour, and finally becomes 
of a umform power of resistance tliroughout its whole length. 
The 'gasolme vapour is then pumped out of the globe and the 
lamp Is ready for use. The Maxim lamps are said to give a 
larger amount of light than any incandescent lamp hitherto con- 
structed. According to experiments made by Prof. Morton, of 
the Stevens Institute, It appears that the lamps have produced 
light at the rate of 600 candles per horse power of current. 
Each of the eight lights m Prof Draper's laboratory had an 
illuminatmg power of about fifty candles. The electric current 
for the lamps was furnished by a Maxim dynamo machine, 
which was dnven by a gas engine of four-hone power, located 
in the laboratory. The Maxim machine bos an armature some- 
thing like that of the Gramme machine, while its field magnetR 
resemble those of the liicmetis machine 

The recent importations into this country of cinchona bark 
from Jamaica and the high prices realised have been the means 
of causing a considerable amount of attention to be drawn to this 
new source of supply. From a document recently drawn up by 
Mr. Morris, Director of Public Gardens and Plantations in 
Jamaica, it seems that the results of the cinchona sales for the 
year 1879-80 have been as follows : — Quantity of bark shipped 
^7i399 amount realised jfSsBo pr 6//., net sum realised 

j (5146 8 j , 7(/. Without going into details it will suffice to show 
the superiority of Jamaica bark over that from Ceylon by saying 
that for red ** root bark " the highest price for Jamaica produce 
was 4j. per pound for **good root" as against 2 j. 6^, for 

good root " from Ceylon, thus showing an advantage in favour 
of Jamaica root bark to the extent of zr. zd, per pound. Thus 
again for *'twig and small ordinary” bark of C succimbra 
Ceylon produce obtained from 2{d. to ir per pound as against 
loi^. to lx. 6 d. per pound for similar bark from Jamaica. From 
thi^, together with the fact that an enormous number of plants 
are now in stock in Jamaica, the future of cinchona cultivation 
In that Island aeems to be ensured. 

It is stated m an American contemporary devoted to electrical 
topics tfaat a call has lately been made on the shareholders of the 
Edison Electnc Light Company to the amounL of sixty dollars 
per share. The object of the call was to meet the expense of 
recent experiments.” 

Important trials have been made lately on the Rhine, in 
order that navigation may be carried on at night by means of the 
electnc light. It is hoped that soon satisfactory results will 
follow, which*will probably develop an entirely new phase in 
nver navigation. 

In the neqgbbouihood of Agram, at the mountainoui places 
Sl Simon and Remote, some shocks (of slight importance) were 


felt up till December i. At Dortmund, on November 37, a 
considerable shock occurred at 5 50 a.m. It lasted several 
seconds, and the direction was south-south-east, barometer 756, 
temperature 7* R. A rather smart shock of eorthquaki, ac- 
companied by a loud subterranean noise, was felt at Schaffhausen 
on Wednesday night last week The Rev. Dr. Dixon of Beragh, 
near Omagh, writes that a slight earthquake shock was distinctly 
felt there on the afternoon of Sunday, November 38, at about 
half -past five. The peculiar character of the shock was most 
marked. It appeared to travel from south-west to north-east. 

In the course of his experiences as a medical missionary among 
the Mongols the Rev. James Gilmour has gathered some inte- 
resting information regarding their inner life, but perhaps the 
most cuiions item is that Mongol doctors are not entirely unac- 
quainted with the properties of galvanism, It is said that they 
are in the habit of prescribing the loadstone ore, reduced to 
powder, os efficacious when applied to sores, and Mr. GUmour 
states that one man hard of hearing had been recommended by 
a lama to put a piece of loadstone into each ear and chew a piece 
of iron in his mouth 1 

The French Great Western Company instituted last year a 
competition in the large hall of St. Lazare Station, between the 
JablochkofT and LonUn light and the gas company. Theconclu- 
Biocia were in favour of the electric light, but the gas company 
having declared that they would abolii>h entirely the special price 
charged on the Great Western Company if they declared in 
favour of gas, the gas lamps have been restored. 

Ias Mondes gives the following old reape for testing the age 
of eggs, which, it thinks, seems to have been forgotten. Dissolve 
120 grammes of common salt in a litre of water. An egg put in 
this solution on the day it is laid will sink to the bottom ; one a 
day old will not reach quite to the bottom of the vessel , an egg 
three days old will swim in the liquid, while one more than 
three days old will swim on the surface. 

The Lamiceston Examiner (Tasmiima) of October 6 contains 
some account of a shaft that had been sunk for a well at a 
brewery at Launceston, near the river, Little w^ater was met 
with, but some interesting observations were made Tlie shaft 
had been sunk to ■ depth of ninety eight feet. The strata passed 
through are of a very interesting character. For a little over thirty 
feet strong clay was met w ith, then deep beds of compact sand 
separated by bands a few inches thick of fine quartz con- 
glomerate. About forty feet from the surface considerable 
quantities of partially carbonised wood were found, extendmg 
thence to the bottom of the shaft. The wood 1^ evidently pine, 
and appears to be identical with that found in the shaft of the 
Workmg Miners Company at Brandy Creek, at a similar depth 
below the river. The grain of the w^ood is perfectly distinguish- 
able, but the transverse fracture is black and lustrous Uke jet. 
The trees must have been of a large size and very abundant, and 
the great mass of earth that has accumulated above their re- 
mains enables one to form some idea of the vast period that has 
eUp'^ed since they flourished, The great depth of the stratum 
in which this fossil wood occurs proves that its deposition must 
have proceeded without material interruption through vast 
periods of time. It Is a little curious that though vegetable 
remains occur so profusely in the freshwater deposits of the 
Windmill IllLl, and at considerable depths both here and at 
Deaconsfield, no trace has yet been found of contemporaneous 
animal life. 

The Cape Argus for November 6 contains a full report of a 
paper read at the Cape Philosophical Society by Mr J. G. 
Gamble, contamiug many useful suggestions as to important 
problems, especially in meteorology and geology, that await 
solution m South Africa. Residents and travellers in South 
Africa w’ould no doubt find the paper suggestive. 
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Mr J. E, H, Gordon has lately patented a method of pro- 
ducing light from electriaty bued upon Mr. Spottiswoode's 
anmstion to apply the altemating-cuirent ma^etoelectnc ma- 
dune of De Mmteni to the Induction- cou Mr. Gordon 
arranges Bmoll balls of platinum or iridium, or of an alloy of 
Ulese metals, at the of fine platinum rods m pairs m the 
middle of a suitable globe, and causes to pass betu een them a 
npid succession of sparks whereby they are raised to ^incand- 
escence There is no consumption of carbon or any other sub- 
stance, and the lamps niay be connected either in series or in 
parallel branched arcs. The principal remainmg disadvantage 
IB the noise attendant on the rapid sparks. A mechanical con- 
trivance IS added to bring the knobs near together when no 
current u passing in the primary coil, The iiiduclion-coiU used 
are of comparativdy small size 

M Terqukm {Joun de Fhys.j October) prepares, for the 
receivers of air pumps, brass plates with a arcular groove, in 
which is put a mastic fusing a 1 >out 60°. The plate is placed 
over a vessel of heated water, and when the mastic is fused the 
receiver 19 brought down into the groove. When cool, the plate 
adheres to the jar. These receivers are tubulated, and a 
caoutchouc stopper in the tubule holds a tube bent at a right 
ondc and provided with a stopcock like those used by M, Carre 
in Dis air-pump For expenments with the air-pump <=everal 
receivers with tiieir plates can be easily prepared beforehand, 

M, Liffmann points out {Jour, de Phys.^ October) that full 
justice has hardly been done to Carnot with reference to lus law 
(In thermodynamics). It seems to have been forgotten that he 
verified the law directly by experiment , and did not merely (as 
is found stated in excellent trcatiseii) furnish a demonstration 
d /; lori based on the indeatructibility of heat This is doubtless 
dne to the fact that Carnot's onginal work has long been 
exhausted and unobtainable M Lippmann considers that work 
a mine imperfectly explored. 

Experiments have been made by M. llcsclius of the St 
Petersburg Physical Society, as to the variations of volume and 
oaefTicient of elasticity of palladium and its alloys under the 
influence of hydrogen absorbed. The alloys contained 25 per 
cent, of gold, silver, and platinum Wires 500mm long and 
0'4 mm. diameter served successively as cathode in electrolysis 
of dilute sulphuric acid in a long vertical gIa«Ls tube, w'here they 
were stretched by weights so that their length could be measured 
directly with a cathetometcr The alloy containing silver showed 
the greatest increase of length, il'ymni, , palladium-platmum 
6 14 mm. , pure palladium 5 mm , and palladium-gold only o 9 
mm Wilh a cuircnt of su bichromate eleaientE, the elongation, 
very rapid nt first, reached its maximum after nearly an hour 
'I he shortening after breaking the current proceeded in a similar 
way, but less rapidly , for palladium wire it was only 2 6 mm 
after twenty- four hours. Some expenments were made with the 
aid of a recording apparatus, and they also prosed that, cun- 
tranly to Graham’s opinion, the absorption of hydrogen lakes 
place more quickly than the reverse action, and even when 
electrolytic oxygen is made to act on the wire (used as anode) 
M, Ilesehus made a special delicate ^naratus for measuring 
small variations in the length of wires. With this it was proved, 
that during the first day the shortening of the wire charged with 
hydrogen decreases very quickly, about the third day it becomes 
constant ; it again decreases rapidly about the seventh day, then 
approaches zero asymptotically. This agrees with MM. Troost 
and Hautefeuille’s experiments on the tension of hydrogen of 
palladium. 

A PLUVIOMETER which registers the quantity of rain, and the 
duration and hour of the fall, is described by 5 , Grimaldi in 
Prvuia Scxentifico IndustnaU for October 15. 

In a recent note to the Vienna Academy, on the relation of 
the dally and yearly variation of temperature to the eleven-years 
san-spot period, Htrr Liznar first comperes observations of the 
dolly variation at thirteen places (including St. Petersburg, 
Calcutta, and Hobarton), and finds for all some correspondence 
with the fiun-ipot curve. The curve from data for Vienna, 
PfRgue, Caslon, Brllnn, and Trieste from 1857-76, broiwht to 
an averse, shows, for the minima of this variation In 1^9-60 
and in 1070-71, a very good agreement With the corres^ndiDg 
maxima of the snn-spot cun^e ; while the maximum of the varia- 


tion precedes the minimum of the spots by about two years 
With regard to the yearly variation of temperature. Dr. Hahn's 
results for Leipzig are fully confirmed by data from eight other 
places in Europe, the variation showing a maximum and minimum 
corresponding to the maximum and minimum of spots. 

The combinations formed by phosphuretted hydrogen with 
hydrobromic and hydriodic aci^ have been long known. Its 
combination vs ith hydrochloric acid has lately been e fleeted by 
M Ogier {Jour, de Phys., November) by compressing equal 
volumes of the gases in M. Cailletet's apparatus Compressing 
about 20 atm. at -b 14°, small yellowish bright crystals appear, 
and with sufficient pieiisure the two gases disappear entirely 
(if the mixture have been well mode), the tube D«iiig covered 
with a crystalline coat without trace of liquid. If the upper 
part of the tube bo heated with tepid w^ater (-P 20°), the 
compression produces a liquid layer If the tube be slowly 
cooled, and 60 or 70 atm. maintained, so as tu get only a small 
layer of liquid, the combinaLou forms slowly in crystaUine state. 
Sudden compression, without external heating, will also produce 
the liquid. On the other hand, if before there is any deposit ol 
crystal; the pressure be relaxed (from 25 atm e.g - ) one perceives 
not a mist, but small, light, solid flocks, which slowly go down 
the sides of the tube and disappear. The combination can also 
ho produced under cold without pressure , crystals are formed 
about - 30* If the compound exist in the gaseous stale, it is 
almost wlmlly dissociated at ordinary temperature and pressure 

An amplifying barometer has been invented by M. Debnin 
{Jour, de Phys., Novembci) Suppose a Fortin barometer, in 
the tube of which the mercury is kept at a constant height 
The cistern has two other vertical lubes open to the atmosphere, 
one rising out of the mercury, the other from water over the 
mercury The variations of the water in the latter are read w ith 
the aid of a scale, and they are thirteen and a half times greater 
than those of the mercury lu the other open tube. 

Recent experiments m canillarity by Kerr Volkmann {Ajih 
der Phys., No. 10) have led mm to the foUomug results —1 
The influence (affirmed by Wilhelmj) of curvature of the wall 
on constants of capillarity cannot be maintained, and is explicable 
by the supposition of a faulty determination of specific gravity 
(The arrangement of the index is also objectionable ) 2, Ob- 

servation of the height of rise between parallel plates warrants 
the QEium^ion of a constant wall-layer, on which the liquid 
rises. 3. The thickness of the wall- layer in the case of neat’s- 
foot oil and alcohol is found constant for platei and lubes at 
0*004 4' Ihe results with ncat's-foot oil and 

alcohol may be extended to other wetting liquids, no influence of 
curvature of the wall on constants of capiLUnty is demonstrable, 

Frof. SiLOW*^ of Moscow has studied the magnetiiim of iron 
chloride solution by the method of induced currents {Ann det 
Phys. No. 10), and finds that the coefficient of magnetisatioi is 
not a constant, but a function of the force of separation. As the 
latter gradually increases, the former at first increases too, and 
pretty quickly, but leachcs a maximum and then decreases, first 
quickly, then slowly. The liquid is therefore relegated to the 
same class of magnetic bodiC!i as iron, steel, or nickel, and the 
author considers thit probably all magnetic 'bodies show' thu 
rising and sinlang of the cocfficieut. 

In a paper which amicars in the Aftn . dtr Phys (No lo), 
Herr Ilankel gives the cnief results of his study of the photo- 
and thcrmo-electnc properties of fluor-spar. He states, inter 
alia, that the middles of the cube -faces become, in light, nega 
tive, the tension decreasing towards the edges, and especially the 
ingles, which often show the opposite polarity. It i^i the 
chemical rays that act. The carbon clectnc light does better 
than sunlight. Sparks between two Leyden jara give the cflects, 
but the li^t of Gcissler tubes does not. Gieen Wesrdatc cry-itals 
were the most excitable (of the specimens tried) The intensity 
of the efliect generally grows with the depth of the colouring 
The tensions produced light do not change to those of opposite 
sign when the crystal is put and kept in the dark. Ciystals long 
exposed to light are weakened in excitability. A moderate 
heating (to 130° to 150° C.) exalts the photoeleclnc effect. As 
to thernooelectncity, nse of temperature produces tensions of the 
same sign as illumination does. In cooling, the opposite elec- 
tricities appear. In many crystals weakly excitable by light, 
the thermoelectric tensions are greater ,than the photoelectric 
(especially in the case of brown-red or brown-violet crystals) 
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GEOGRAPHICAL NOTES 

Some time back it was wblicly stated that Commander 
Chejne and h&s friends intended to apply to the Geographical 
Society for countenance and support to their plans of Arctic 
explonrion. A deputation accordinglv waited on Lord Aber- 
dare, the president, on October ra, ana, in purinancc of a 
gestion he then made, a statement of Commander Cheynes 
plans was lately drawn up by a committee for submisRion to the 
Council of the Society This has been considered, and m reply 
the President and Council regret that the scheme, as explained 
by the iitatement, does not commend itself to them as one con- 
taining the elements of success and of usefulnesi, and that, even 
if it were feasible, the means proposed to be adopted for encoun- 
tering the great dangers and difficuhies necessanly attendant 
upon such an enterpoEe, do not appear to them suflicicnt. We 
believe the Geographical Society is to lake up the subject of 
Arctic exoloration this session An Arctic Committee will be 
^pointed to bring together all that has been done since the last 
English expedition, to enable the Society to decide what steps 
they shoula take. 

The post of honour m this month's issue of the Geographical 
Society's Froceidings is naturally aisigned to Mr T Thomson's 
report of the journey of the East African Expedition, of which 
we have already given a rhnnii. It is illustrated by a map 
jihowing his route, constructed from the explorer's original map 
and other sources. There is also a useful little map of a route 
From Kag^i to Tabora, by the Rev C. T Wilson of the Church 
Missionary Society’s Nyanza Mission Capt. A H, Markham’s 
’’Visit to the Galapagos Islands in 1880’’ follows, with some 
observation* by Mr. Osbert Salvin on lecent additions to our 
knowledge of the fauna of the group From the geographical 
notes we learn that medals and other rewards arc to be presented 
to Mr Thomson's native followers, and that Dr. Kirk u to 
receive the formal thanks of the Society for the important 
services he rendered to the East Afncan Expedition. Some 
interesting extracts from Capt Carter’s diary on his fatal march 
from Karema are next given, with a summary of recent news 
respecting Afincan exploration The remaining note<i deal viith 
M. MushketoFs ascent of the Zarafshan glacier, Russian explora- 
tions in Eastern and Western Siberia, surveys in lurkey, and an 
attempt to explore the allluents of the Hio FiirCls. 

Mr. J Banting Rogers has devised and published a game 
which IS likely to be of service not only as a really interesting 
amusement, but also as'a means of acquiring a considerable know- 
ledM of navigation and meteorology It is entitled the game of 
a "voyage Round the World,” and is played on a large board 
representing the ocean, suitably divided foi counting by knots, i 
and iiMth hazards in the shape of cyclones, collisions, &c , 
which add excitement to the game The game is played by 
means of a nnmber of small models of ships of various kinds, 
and cards in which the number of knots is marked within 
which the players may move. Logs are kept, watches appointed, 
and a captain of the watdi to record distances, &c. Altogether 
It will be seen that in Mr Rogers's ingenioubly devised rame 
there are great possibditics both of amusement and instruction 

Two Danish Expeditions which have been carrying on scien- 
lilic exploration m Greenland have returned to Copenhagen. 
One of them, under Lieut. Hammer, has been continuing the 
investigations into the movement of the mainland ice into the 
fjords and the formation of icebergs. In the course of the 
summer Mveral j^reviously unknown fjords were visited, and the 
western part of the island of Disko surveyed and mapped. The 
other expedition, under Lieut Holm, was to explore several of 
the large mins of former settlements in the distnet of Julianhaab 
and to obtain information on [he population and condition of the 
east coast. Several extensive ruins were found, which must have 
lieen left ^uite 100 years ago, and of which the present natives 
know nothing. Among thcK rums many objects of ethnological 
interest were found. The n eather during the whole summer was 
rainy and cloudy ; indeed people who have been many years in 
Greenland never knew of so rainy a summer. 

We believe there is some prospect of Mr, Joseph Thomson 
being engaged to lead an expedition from Sierra Leone towards 
Timbuctoo, mainly to establish trading relations between the 
English Colonies and the interior. It would be a pity should 
Mr. Thomson be compelled to become a mere trading can van 
leader. 


Major Serfa Finto's account of his remarkable journey^ 
which is Ktill unpublished, is to be called ”lIow I crossed 
Africa,” instead of ’’The King's Rifle.” 

The following telegram has been received m St. Feteri>burg 
from CoL Prejevalsky ' — ” Have finished my travel, Rich col- 
lections * aooo birds, many mammals, 1300 species of plants. 
Will be in St. Petersburg at the beginning of January " 

At the last meeting (November 1 7) of the Russian Geographi- 
cal Society, Dr. Piaietzky read an mterestbig paper on China. 
He has very closely studied the character of the Chinese, their 
life, their moral principles, and the education of children. Dr. 
Fiasetzky, who ha^ travelled during several years In China, is 
the author of a very interesting Russian work In two volumes on 
that country . the u ork is illustrated with very good drawings, 
which represent “types” of Chinese towns, streets, dwellings, 
market-places, &c. At' the ‘ame meeting the Society resolved 
to take part in the next Geographical CongreSs and Exhibition 
at Venice 

Before proceeding to Paris, as we mentioned last week, MM, 
Verminck, Zweifel, and Moustict were present at an enthusiastic 
meeting of the Marseilles Geogr.'ipbical bociety, when the Pre- 
sident, M. Rabaiid, after a eulogistic address, presented them 
with medals for the part they respectively took in the expedition 
to the sources of the Niger 

Lieut, E. W Petlev, of the Marine Survey of India, has 
lately drawn up some interesting notes on Mirmagao (Goa), 
Fortuguciie India. 

The new BulUUn of the Antwerp Geographical Society 
contains an account of Mr Andrew Goldie b last journey ii> 
New Guinea, and some observations on artesian wells in the 
Sandwich Islands. 

Mr. Todd, the GovernmeTii A>Ytronomer at Adelaide, ib to 
proceed next May to Port Darwin, in the Northern Territory, 
to determine by telegraph the difference of longitude between 
that place and Greenwich. 

A RECENT telegram from the Austrian traveller Oscar Lenz 
states that he had reached Medina, Senegal, on November 2. 
Oscar Lcn/ penetrated to Timbuctoo from the north, and went 
thence by Bassikonon, Sokolo, Goumbon, Nioro, and Konnia- 
kany Medina 

Herr Stier, director of the CYmnasium 111 Zerbsl, found, a 
short time ago, a detailed account of Vasco da Gama's second 
voyage to India It is drawn up by a Dutebman (who accom- 
111^ Vasco da Gama), and in his own tongue, Herr Stier 
s now published a German Iranslaliou of it. 


MR aMUN DELLA ON EDUCATION IN 
SCIENCE 

I ^N Friday last the Textile and Dyeing Departments of the 
Yorkshire College, Leeds, were formally opened, and at 
the dinner which foflowed the Right Hon. A J, Mundella, 
M.P., Vice-President of the Council, proposed the toast of the 
occasion, — “Success to Yorkshire College.” His remark* in 
connection therewith are so Mgnificant, coming from our de facto 
Minister of Education, that we give them in full 

There had not, he commenced by saying, been a more gratified 
spectator of the proceedings of that day than he was. There 
hod been no one amongst them who had enjoyed more, if so 
much, the sense of satisroction— he hod almost said of triumph 
— that he had enjoyed that day Sixteen years ago when ne 
was, like many of those present, a captain in the ranks of 
industry, he took some interest m the quebtion of the application 
of science to the industries of this country. His attention had 
been called to it by the advantages he posaessed of seeing what 
was being done in other countries. He saw the infancy of 
technical education abroad, and now he stood by its cradle at 
home. The School of Arts et Metiers in Paris was not W any 
mean* a new school, and it had done great things for FrencrL 
industry. There was no one who was acquainted with that 
school who would not endorse his remarks when he said that it 
hod done marvellous things for French manufactures, and he 
had learned since he came to Leeds that we had some of its most 
distin^ished scholan in this town He witnessed the beginning 
of te^nical instruction in Germany with the erection of the 
Polytechnic School of Zurich , and when he went to the 
members of the Chamber of Commerce of which he warn 


Dec. 9, 1880] 


NA TURE 


»35 


president, and told them what he had ieen, the aniwcr was that 
they had great doubts about the success of the experiment It 
was thought then that the practical place to give technical 
instruction and tench the application of science to industry was 
in the workshops. They had now satisfied themselves, however, 
that whilst they could not dispense with the practical experience 
of the workshops, there was something that gave value to that 
experience. Let them take the art of dyeing for example 
What was the old "system of training 111 regard to it ? The dyer 
did not then ascertain the properties of the articles with which 
he had to deal with that skill and accuracy willi which the 
young men of Leeds were ascertaining them to day It used to 
w a bucketful of this, a shovelful of that, and a handful of the 
other. But the days of the old rule of thumb were numbered , 
aud on standmg at the cradle of the Yorkshire College he stood 
by the grave of the rule of thumb lie had been greatly en- 
couraged this week by his visit to Yorkshire, lie came to it 
somewhat in a date of de<ipondency not however with icferencc 
to elementary instruction, for the people of Yorkshire were 
doing wonders in that way, and m a few years hence this 
county would compare favourably in that respect with any part 
of the globe But he had been examining rcccnlly, not for the first 
but the tenth time, what was being done on the Continent in the 
way of technical education 'I hey had opened a good school 111 
Leed'^, but they must not flatter theinscK cs They must not believe 
that the 25,000/ which his fiiend Mr Denison had indicated 
was the sum wanted to complete the woik. 11c had stood in an 
industrial town of 70,000 inhabitants, m w'hich a single building 
that had been erected w'lthin I he past three years solely for 
teaching science, as applied to industiy, had cost 100,000/. lie 
had stood in three or four such towns lie had examined tech- 
nical institutions m France, in Switzerland, and in the south 
and noith and centre of Germany, and all he could say was, 
that not having examined these institutions critically fni fne 
years, he stood aniared and almost aghast at what he beheld He 
came home feeling tliat in the countries he had mentioned they 
had found the weak place m our armour, and had wounded us 
in our tender part, but what he had seen in Yorkshire within 
the last week nad given him renevi cd confidence and courage 
He found, in addition to this splendid institution which had 
been opened to-day, that in the htllc town of Keighley — a very 
splendid little place — they were going to spend 5000/ in a 
wcavmg-school , that the Cloth workers' Company of London 
were going to assist Uradfoid also, and he was told that in 
Huddersfield they had got 15,000/ or 16,000/ , that they had 
no longer to teach elementary instruction 111 their night-closses, 
but wanted to give scientific and technical instruction to then 
workmen, and wanted a school for lluddcrsfitld Yesterday he 
stood by the grave of an eminent \ orkshircman w ho had done 
noble service to the leaching of science in Yorkshire — ^his friend 
Mr Mark Firth Would they not see that Yorkshiie had 
many as woithy sons as Mr. Firth’ Surely he was not the last 
man that would endow a college for science teaching There 
were men, he hoped, within the sound of Ills voice who would 
perpetuate their memory, and show some gratitude to the m* 
duBtry that had made them wealthy by endowing another wing 
of the College like the one they had seen to-day 'fhey mu<;t 
not believe that this was mere amateur work. This was not 
science teaching merely for the sake of scientific research, for 
arriving at scientific truth, or for giving intellectual culture. 1 hose 
nations on the Continent who had produced such magnificent 
buildings, machinery, and apparatus to conduct this w'ork w'ere not 
doing so from sentimental reasons They were not doing it with 
the object simply of endowing scientific research, or to make 
great progress in any particular branch of science Their object 
was a very prosaic and a very practical one, and > cry full of 
sdf-intcrest. What they meant was to gel industrial strength, 
which they believed was the real source of the wealth of their 
nation. The Yorkshire College was founded to supply inatiuc 
tion in those sciences which were applicable to the industrial 
arts. He might say as the result of his recent observations that 
France and Germany were conducting as active a competition 
with each other in this matter of arming for the industrial fight 
u any of the nations of the Continent of Europe weie in their 
military armaments with a view to any catastrophe in future. 
But this was not a case m which EngLishmen could look on with 
benevolent neutraUty, because after all in this international fight 
they could not stand aloof, they could not remain neutr^, for 
the bbw, whenever it fell, would fall upon them. Rely upon it 
the success of the Science College of, Yorkshire meant the success 


of Yorkshire itself They possessed great natural resources for 
which their Continental neighbours envied them They had in 
their immediate neighbourhood, m the mine, the coal and iron , 
they had in their people great vigour, great energy, and great 
inventive capacity ; and they had also ihcir old prestige. They 
had amongst them men of great weallh '1 here ^ as his friend 
Mr. Dcniiion reai^ to piovidc them capital very freely — a very 
moderate rate England, after all, was the great emporium a- 
a depot market for nearly all the raw material of the worhl To 
London came that Australian wool so many thousand bales ol 
which were exported to their neighbour^ on the other side ol 
the water, and then came back to them in a finished state for tbi 
consumption of their own population He was speaking from 
actual knowledge when lie said that there w^as an enormous increase 
in the manufacture of dressed goods that could be well made 
in Yorkshire, that could be produced and sold in Yorkshire, and 
that were yet made abroad, but ought to be made at home He be- 
lieved the step they were taking tliat day in opening the College 
w as the very w ay to create that employment at home which at pre- 
sent w as Loo much done abroad It had been said that the country 
gentlemen ought to assist in this movement. Lord hiedcnck 
Cavendish had come from a great and honourable house, and 
they all reioiced in the wealth, ability, business capacity, saga 
city, and liberality of that house. But what was it that had 
made these great houses and England wealthy? Was iL not the 
value which had been added to the land by tlie success of the 
great manufactures ? The success of the great houses of Eng- 
land was bound up in the success of the Yorkshire College and 
of other colleges like it Thus to the success of their manufac- 
tures they must look for the continued greatness of England 111 
Its dealings with nations in llie futuic Why, they had but the 
same area of land now ns they had when their population was 
only 10,000,000. They had 25,000,000 of people 111 England 
and Wales now, and they were multiplymg at a rate which 
would soon double this number What was it that was to feed 
all these people but the success of Lheir manufactures ? If they 
were to bold their own they must not lo'^e a point, they must 
not neglect a single opportunity , they must not rest content nn 
their old prestige , but they must, as Englibhmen, look the difr. 
cully ill the face, and, wheie weakness existed, strengthen 
themselves, and this weakness was to lie found entirely in the 
question of education, which they had too long neglected, In 
asking them to drink success to the Yorkshire College, he was 
asking them practically lo drink to tlieinschcs. If they wished 
perfect freedom to carry on this w'ork, he was quite of the opinion 
of Lord Frederick Cavendish that they must adopt the new'est 
methods — to be untrammelled in their efforts, to cany on the 
College by themselves, and in that way in which Englishmen had 
been accustomed to do their woik 


77 //t ROYAL SOCILTV^ADDRESS OF THE 
PRESIDENT 1 
II, 

'T'HE asiicct of spectrum analy:^is has become much complicated 
^ by two sets of facts. First, the increased dispersion, the im- 
proved definition, the enlarged electrical power at our command, 
and, above all, the siilistitution of photography for eye observa 
tions, have revealed to us an almost overwhelming array of linc^. 
belonging to each substance And, secondly, the same means 
have shown lhat many substances present different spectra when 
in diffeient molecular states. Ihese complications have led 
spectroscopists to seek some relief in Iheones of simpbricalion 
Lecoq de Bombaudran, Stoney, Sorcl, and others have suggeited 
that many of the lines, or groups of lines, may be regarded as 
the hannoniLS of a fundamental vibration , and they have shown 
that in certain cases this view will account for the pheno- 
mena observed Pmfcsiori T.iveiag and Dewar have contributed 
brgely to the subject by their observatioiu on the reversed linci^ 
Looking in another direction, Mr, Lockyer considers that in 
increased temperature we have the means not only of resolving 
componnd bodies into their elements, but even of dissociating 
bodies hitherto regarded as elementary into still more simple 
substances There still remain senous nilHculties connected with 
Mr. Lockyer' s views , but it is to be hoped that hi.s indefatigable 
energy will in some way or oLher ultimately o\ercome them 
The outlying parts or the spectrum, beyond the visible range, 

* Addreu of WUliam SpoUwwoode, D C L , f-L B i the Freaideni, 
delivered at the AnniverMry Meetuiij of the Roj.il Sociely on Tuesdaj, 
November 30, iBBo. Corn nued from p in 
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must atways be a subject of intereBt ; and while MM. Cornu 
and MaBoart, and others» have extended our knowledge of the 
ultra violet end, Major Abney has opened out to ua a new r^on 
beyond the red. Lord Rayleigh and others before him have 
however proved that there must be a limit at the least refrangible 
end of tne ipcctram. Prof, Stokee, long since, noticed the 
diQerence in length between the ipectnim ^ the sun and that of 
the dectiic arc , and M Cornu has recently shown by observa- 
tions at elevated stations that the great rapidity of atmospheric 
absortion must preclude the hope of any neat extension iA the 
solar spectrum towanl the more refrangible emL 

The striking advances made in electncity during the last few 
years, and marked bv, amongst other things, the inventions of 
the telephone and the microphone, have been followed by a 
step not le^s daiing m its concepbon, nor less successful in its 
execution, I allude, of course, to the photophone, the result 
of the researches of Mr, Graham Bell and Mr. Sumner Tainter. 
The pnnciple of this instrument is already known. A powerful 
beam of hgnt is hrst thrown upon a flexible mirror, the curvature 
of whMb is modified through vibrations set up in it by the 
human voice. The reflected beam is then received by a selenium 
" cell " forming port of an electric circuit. The intensity of the 
light 80 received, and with it the resliitance in the circuit due to 
the Belemum, vanes with the varying curvature of the flexible 
mirror. A large porabobc mirror is used at the distant station I 
to concentrate the light on the selenium “ cell ” ; and a 
telephone in the circuit reproduces the variations m the form 
of sound 

Mr. Bel] has however also shown that rays from the sun, or ' 
on electric lamp, when rendered Intennittent by any convenient 
means, will set up in a plate of almost any lubstance vibrations 
corresponding to the intermittence, The substances as yet tried 
are * metals of various kinds, wood, india-rubber, ebonite, &c,, 
and among them zinc appears to be one of the best suited for 
the purpose. This result, which is independent of any electric | 
action, is perhaps due to heat rather than to light. 

In these, as in many other issues of Rcieniiflc research, we 
can hardly fail to be impressed by the almost inexhaustible re- 
sources wnich lie ready 10 hand, if we only knew how to use 
them, for the inteipretntion of nature or for the practical 
purpo*:eB of mankind. 

During the post year Prof. Hughes employed his induction 
balance for the detection of very minute impurities in small 
mosses of gold. Mr. Freece also has shown now slight incre- 
ments of temperature In fme wires transmitting telephomc 
currents of electricity will suflice to reproduce sonorous vibra- 
tions, and even articulate speech, at a distant station by their 
influence on thin platinum uires only six inches 111 length. 

Mr. Stroh has shown that, at the point of contact of two 
metals carrying strong electric c\irTeiit«:, adhesion taVe<% place, 
varying with the nature of the surfaces m contact , and that 
many of the eflects at points of contact, previously attnbuted 
to induction, may be due to the peculiar action now for the first 
time brought under notice. 

It is worthy of record that two Atlantic cables have been 
successfully laid during the present year j but that the opera- 
tion has become so much a matter of course, that its occur- 
rence has attracted little public attention. Two cables, each 
of more than 500 rnUea in length, have been laid across the 
Mediterranean , and the Cape Colony has been placed in 
telegraphic communication witn this country by a cable of not 
less than 4400 miles. 

Conitant attention is paid in the General Post Office to the 
introduction of improved methoda for the furtherance of the 
telegraphic communication throjghout the country. 

Steady process has been made m bnngbg the elccLric light 
into practical use. The illumination of the Albert Dock of the 
London and St. Kathenne’s Dock Company, the Liverpool 
Street Station of the Great Eastern Railway, the St. Enoch’s 
Station of the Glasgow and South Western Railway, and last, 
but not least, that of the reoding-Tooxn of the Brilisn Museum, 
have become accomplished fads ; while the City authorities have 
decided to eztoid the use of this light over various thorougb- 
fares under their controL The sum 1 vision of the light Tor 
doinutlc purpoiei is a problem which appears to have found a 
solution In (he Incaadescent carbon lamp of Mr. Swan. Besides 
this, Mr. J, H, Gordon boa devised, for the same purpose, a 
very ingenloui application of rapid apoiks from alternating 
machiMs such as that of De MeritqM to produce incandes- 
cence in refractory metals. Lamps contructed on this principle 


completely fulfll the conditions of subdivhion, but some diifl- 
culties of detail still retard their adoption for general use. 
There is, however, every reason to hope that the experience 
already gained, and the intelligence at present brought to bear 
upon it, will before long supply us with more than one form of 
domestic light. 

The chief question of interest which has occupied the atten- 
tion of the Iron and Steel Institute has been the adaptation of 
the “basic” process to the production of steel from pig metal 
containing a considerable percentage of phoipboiua. Hitherto 
only pure bfematite and s^thic ironstones have been used for 
the production of steel ; but it hai now been shown that, by Ihe 
employment of basic linings and basic slags, the metal is almost 
completely cleared of its phosphorus, and that steel of good 
quality may be produced from inferior ore. 

The Conference on Lightning-Conductors, composed of dele- 
gates from the Royal Institute of British Architects, the Society 
of Tele^aph LngineeiN, the Physical Society, and the Meteoro- 
logical Council, is steadily pursuing its labouix. A large mass 
of facts has been accumulated , several lead mg questions have 
been decided ; and it is hoped that, in the course of the coming 
year, the Report of the Conference wiU be issued 

One of the most interesting, and at the same lime useful, 
applications of the dynamo-machines, it that of transmitting 
mechanical power to spots, or under circumitances, where the 
ordinary appliances cannot be conveniently used, Tbeir prin- 
ciple will doubtless by degrees extend itself over a wide range of 
industry, especially in localities where water-power is abundant. 
A very rcmarknble instance of such adaptations will be found 
in Dr. Werner Siemens's propubion of railway carriages in 
Berlin. 

Our Fellow, Dr, C. W. Siemens in Londoa, and M. De 
MdritensinPans, have demonstrated theme of the high tempera- 
ture of the electric arc in fuRing refractory metals. The method 
of operation, while peculiarly convenient for laboratory pur- 
poses, and for demonstration, promises to be capable of extension, 
even to the large demands of commerce and manufacture. 

I should not, moreover, omit menlion of the very bcantirul 
experiments by Dr. C. W. Siemens on the eflect of tne electric 
hgnt on the growth of plants, on the opening of flowers, and 
on the ripening of fiiut On this subject wo hope to hear moic 
hereafter. He has already commenced a fresh ^eiiei (if experi- 
ments, .ind contemplates continuing them during the coming 
winter. 

1 am not sure how far the fact is known to the Fellows of the 
Royal Society that the Society of Telegraph Engineers hA<> 
thrown open to the scienliflc world a remarkable collection of 
books on cleclncal science, collected by our late Fellow, Sir 
Francis Ronalds, and bequeathed by him to that Society The 
catalogue, compiled by the collector, is a monument of concen- 
trated and well-directed labour. 

As regard!, the Transit of Venus m 18741 the printing of the 
obscrvalioD^ is complete for the two groups of stabons in the 
Sandwich Islands and Egypt, and that for others is in 
progress. 

Preparations are already being mode with a view to the 
observation of the Transit of Venus m 1B82, As a pre- 
luninary step for this operation, as well as for general purposes. 
It had been decided that the longitude of the Cape Observatory 
should be defini lively determined by telegnphic connection witn 
Aden, which place is already telegrapbically refdred to Green- 
I wich ; and, uotwilhstanding a temporary interruption on the land 
' line, Capetown -Durban, it may be hoped that Ihe connection 
will be eflected at no distant penod. Mr. Gill la prepared 
to undertake the mam share of the work. With the same 
objects in view, on the urgent representation, of the Astronomer- 
Royal, it has also been determined to connoct one of the Austra- 
lian Observatones with Greenwich, through Madras, the longi- 
tude of which IS well known ; and this opermtion will be very much 
facilitated by the share which Mr. Todd, Government Astro- 
nomer and Superintendent of Talegrapha at Adelaide, would be 
prepared to take in it under the auspices of hii Government, 
ne eastern boundary of the Colony having been defined by 
Imparial Act as the I4iat meridUn, a wish hu Ixen expressed 
officially for the ooenrate connection of Adelaide with Greenwich, 

' Ind^ndently of the Traiult of Venna 

j The Astronomer-Royal has explained in detail the preparationa 
which ho consMera neceuvy, to far at least ai this country ■ 
concemd, for the effective observation of the transit, and he has 
introduced several alterations in the plan which he had formerly 



Dec. 9, 1880] 


NA TURE 


137 


wgMted. The expenence of the tniuit of 1874 points to the 
deilrebihty of sacrificing something in the magnitude of the 
pirnllax-factor for Uie sake of securing a higher elevation of 
the sun ; thus, for retarded inCTess, Sir George Airy had at 
first proposed to refer principally to the coasts of the Canadian 
Dominion and the United States of North America, where the 
sun's elevation is from 15' to 18*, he now proposes to substitute 
for this the whole chain of Wcat India Islands, from the eastern 
extremity of Cuba to Barbadoes, or stations on the neighbouring 
contment of Central America Bermuda is alsj included as a 
favourable point for observation. Most, if not all, of the 
longitudes required have been determined with great precision 
by the Hydrographic Department of the United States I'oi 
ingress accelerated, Sir George Airy relie-i entirely upon stations 
in the Cape Colony For the accelerated cgiess, all the stations 
tiUggebted foi Ingress retarded will be available For egress 
retarded, although the fixed Observatories at Melbourne and 
Sydney will contribute to the observation of the phenomenon, 
they will have the sun at a somewhat low ele^atIon (10 — 14“) , 
it is thereby proposed to rely mainly upon New Zealand, rvith 
which we are in telegraphic communication vtd Sydney, Con- 
siderable coric^pondcnce has taken place on the subject of 
Australian longitude, and it is expected that the necessary steps 
lo effect the connection of one of the Observatories, probably 
Adelaide, with Madras, will be taken early 111 the ensuing 
year 

Su G, B. Airy has completed the laborious calculations in 
his Numerical Lunar 'fheory, from which the coirections to the 
coefficients of Delaunay's Lunar Theory are lo be deduced , 
and in connection with tin-, work he has marie an investigation 
of the value of the Moon’s Secular Acceleiatioii, for which he 
finally obtained the value S''‘477f confirming the results 
obtained by Prof Adams, and subsequently by Mi Delaunay 
On this important question, Prof Adams has aliu published an 
investigation [Monthly Notices, vol, xl Nos G, 7, 8 and 9) 

A new determination of the Physical Llbralioii of the Moon 
from a large number of lunar photographs taken with the 
De La Rue reflector at the Oxford University Observatory has 
been recently made by Prof. Pritchard, the result being to 
indicate the existence of a small rotational inequality. 

Messrs. J. Campbell and Neison have made use of the 
Greenwich Observations, 1862 to 1876, to determine the Lunar 
Parallactic Inequality, from which they deduce for the value of 
the Solar Parallax, o '778, or 8"‘S4S, according as the existence 
of a forty-five year inequality, apparently indicated by the ob- 
servations, ia admitted or not [Monthly NoHcc^, vol xl. Nos. 7 
and 8), The Sun’s Parallax has also been determined by Mr. 
Downing, from N.P D observations of Mars at Leyden and 
Melbourne, m 1877. The value thus found L 8" 96 [AsUono- 
mische Nachnehten, No 2288) 

in continuation of his researches on tidal retardation from the 
action of a satellite on a viscous planet, Mr. G H Darwin has 
investigated the secular changes m the orbit of a satellite, deducing 
the early history of the earth and moon from the time when they 
were initially in contact, each revolving in the same period of 
from two to four honrs This leads to the suggestion that Che 
moon was produced by the rupture of the pnmseval planet. In 
another memoir, Mr. G II, Darwin gives analytical expressions 
for the history of a planet and a single satellite [Phil 
1879, Proe. Roy. Soc , Noa, 200 and 202 ) 

An important work in connexion with the United States 
Northern Boundary Commission has been publi!jhed by Mr 
Lewis Boas, on the Declination of Fixed Stars. The systematic 
corrections to some seventy catalogues have been discussed, and, 
from the mean of the whole, standard declinations of 500 stars 
have been deduced 

Dr. Gould’s UranometrU Argentina” and M. Ilouzeau’a 
** Uranom6trie Gifnifrale,” are of especial value as girmg im- 
portant information on the brightness and distnbntion of the 
stars in the southern hemuphcTe, 

Interesting results as to the diameters of satellites have been 
obtained by Prof. Pickenng from photometric observations, 
on the assumption that their albedos do not differ greatly from 
those of their respective primancs. [Annals, HarrsM College 
Observatory, vol. xi.) He has further Investigated^ on some- 
what similar principles, the dimensions of the fixed stars, with 
eroecial reference to binaries and variables of the Algol type 
(Avc. Anier. Acad., vol, icvi ) Prof. Pickering noa aW 
commenced a' photometric survey of the heavens. In which the 
brightness of every star visible to the naked eye is to be deter- 


mined He has further undertaken a search for planeUry 
nebulx by a new method, in which, by the U'lC of a direct- vuion 
prjbm m front of the eyepiece, the nebula ih at once detected by 
its monochromatic spectrum, focussmg a point of liuht instead of 
a coloured line as in the case of a star About a hundred thousand 
stars have been examined, and four new planetary nebulrr 
have been detected. [ 4 mer»can Journal of Sconce, October, 
1S80 ) 

From the gioupiDg of the aphelia of certain periodic comets 
Prof, G. Forbes Las inferred the existence of two ultia- 
Neptunian planets, and has indicated their approximate posi- 
tions [Trans. Roy. Soc, Edinburgh.) Mr. D P Todd has 
deduced from the perturbation of Uranus a position for an 
ultra-Neptunian planet closely agreeing with that found by Prof 
G Foibes, So far, the search for the hypothetical planet with 
the 26-inch Washington refractor has been unsuccessful. 
[American Journal of Stitiue^ September, 1S80 ) 

Prof Bredichm’s re->earchcs on the tails of comets have led 
him to the claiisificalion of these ap^iendages according to the 
value of the solar repulsive force which would have generated 
them. Having discussed the forms of the tails of thirty- three 
comets, he finds that they belong to three types, coires ponding 
respectively to repuLive forces ll, 1 4 and o 3 (the sun’s gravi- 
tation being taken as 1 ) , and adopting Zollner’a hypothesis of a 
repulsive force, due to electricity and inversely proportional to 
the specific gravity, he infers that the tails or the three types 
are composed respectively of hydrogen, carbon, and iron. In 
the case of the second and third types other elements of nearly 
the same atomic weight may replace or be mixed with the carbon 
andiron, and in such a comet as Donati's a number of ^sub- 
stances may be mixed in the tail, which will consequently spread 
out ill the pline of the orbit. The first ^pc composed of 
hydrogen will always lemain separated noni the others. 
[Annales de TObscrvatoirc de Moscou, vols iii vi.) 

The appearance, at the beginning of this year, of a great 
comet m the southern hemisphere, recalling by the length of its 
tail and the amallne'is of its ncad the remarkable comet of 1843, 
has excited great interest, more especially as it was found that 
the orbits of the two comets were sensibly the same. The 
observations of the comet of 1843, however, do not appear to 
be compatible uith so short a period os thirty-aeven years, and 
Prof. Oppolzcr has shown that the action of a resisting medium 
would not meet the case [Astronomuche Nachrichten, Nos 
2314, 231 j ) Under these circumistances Prof D Kirkwood 
has suggested that the two bodies may be fragments of one 
original comet, viz., that of 370 D.C , which is <.aid to have 
separated into two parts like Biela’s zcsmie\,[Obseirvato 7 y, No. 
43 ) Five other comets (including Faye's periodical comet) 
have been discovered this year, but two of them were lost 
through cloudy weather before a second observation could be 
obtained. 

In astronomical physics Mr. Huggins has obtained photo- 
graphs of stellar spectra, which establish the existence of a 
remarkable group of nine bands in tht ultra-violet, probably due 
to hydrogen, and further lead him to an airangeinent of the 
stars in a continuous senes according to the breadth and mar- 
ginal difference of the typical lines, particularly of the K Ime 
Mr. Lockyer continues bu researches on dissociation, as indi- 
cated m solar outbursts, and in connection with this work is 
engaged on a systematic observation of the metra of sun spot-: 
At the request of the Committee on Solar Physics, correspond- 
ing observation! are being made at Greenwich 

From the series of Greenwich photographs of the sun, 1874 
— 1879, the mean heliographlc utitude of spots and mean 
distance from the sun’s equator, have been deuced For each 
rotation and for each year (‘'Greenwich Spectro<:cupic and 
Photographic Results, ” 1879). 

A fine 36-inch silver-on-glass reflector has been recently con 
stnicted by Mr. Cooimon, and with this imtninient he ha>i 
obtained photoCTaphs of Jupiter, showing the red a pot, and of 
the satelhtea [Ohsmatory, No. 34), 

At Iho outset of an undertaking one figures to oneself m 
imagixntion what may be done ; towards the dose of it one secs 
m actual fact what has beeiA done. In commencing this address 
I had hoped to say something of the progress of mathematics ; 
before bnagiu It to a concuuion I find my space filled and my 
time exhausted How far the good intentions of thii year may 
be realised In the next, cannot yet be seen ; but thcdimculliei of 
a task do not always dumnish the fascination of making an 
attempt. ^ 
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THE ROYAL SOCIETY MEDALS 

A t the concluiioD of hie anniversary address on 7 'nesday lost 
week, the Preeident, Mr SpoLtiswoode, delivered the 
medals which hive been awarded thii ycarj and in doing so 
spoke as follows 

The Copley Medal has been awarded to Prof James Joseph 
Sylvester, F K.S. His extensive and profound researches In 
nre mathematics, especially hn contributions to the Theory of 
nvanaats and Covariants, to the *1 heory of Nnmlicrs, ana to 
Modem Geometry, may be regarded as fully establiiiliing Mr 
Sylvester's claim to the award of the Copley Medal. 

One Royal Medal has been awarded to Prof Joseph Lister, 
y H S Mr Lister’s claims to the honour of a Royal Medal 
are based upon his numerous and valuable contributions to 
physiological and biological science during the last thirty 
years | 

By permission of its author, the I'ellow of the Society best 
qualified, by his own extenaive researche*; on the germ theory, 
to form a judgment, 1 quote the following account of Prof 
Lister's work and achievements . — 

" In 1836 and 1S37 it was proved independently by Cagmard 
de U Tour and Schwann, that \inoiis fermentation was due to 
the growth and multiplication of a microscopic plant At the 
same lime Schwann described experiments which illustrated and 
explained the condition^;, now well known, by which flesh may 
be preserved from putrefaction But Schwann’s researches w ere 
overshadowed by the views of accepted authorities, and they 
continued so up to the publication of Pasteur’s investigations. 
From this point forwarcl the view gained ground that putre 
faction is the work of floating microbcopic organisms ; and that 
if aiT be thoroughly cleansed of its suspended particles, neither 
its oxygen, nor any other gaseouE constituent, is competent to 
provoke either fermentation or putrefaction. 

*' Condensed into a single sentence, the ment of Mr Lister 
consists in the generalisation, to living matter, of the results 
obtained by Schwann and Pasteur with dead matter, He 
began with cases of compound fracture and with absccbscs In 
simple fracture the wound is internal, the nninjurcd skin forming 
a protecting envelope. Here nature works the cure after the 
proper lieLting of the injured parts In compound fracture, on 
the other hand, the wound extends to the surface, where it comes 
in contact with the air , and here the operator can never be sure 
that the most consummate skill will not be neutralised by 
subsequent putrefaction. 

"In the earliest of his published communications Mr. Lister 
clearly enunciates, and illustrates by cases of a very impressive 
character, the scientific principles upon which the antiseptic 
system rests He refers to the refean^hes of Pasteur, and shows 
tneir bearing upon surgeiy He points to the representative 
fact, then known but unexplained, that when a lung is wounded 
by a fraclnred rib, though the blood is copiously mixed with air, 
no inflammatory disturbance supervenes , wliile an external 
wound penetrating the chest, if it remain^ open, infallibly causes 
dangerous suppurative pleurisy. In the latter cose the blood and 
scrum are decomposed by the microscopic progeny of the germs 
W’hlch enter with the air ; in the former ca->c ihc air is filtered m 
the bionchial lubes, and all solid particles are arrested Tlirec 
years subsequently this inference of I’rof Lister was shown to 
be capable of experimental denionsi ration 

"After enunciating Lhe theoretic views which guided Inm, he 
thus expresses himself in his first paptr — 

"'Applying these principles to the treatment of compound 
fracture , bearing in mind that it is frum the vitality of the 
atmospheric particles that all the mischief arises, it appears that 
all that H icquisite is to dress the wound with b < mi e material 
capable of killing these sep ic germs, provided that any sub- 
stance can be found reliable for this purpose, yet not too potent 
as a caustic ‘ 

" This lb the thesis to the illustration and defence of which 
Prof. Lister has devoted hiiuselF for the last thirteen years. 
Ills thoughts ajid practice during this time have been in a state 
of growth, His insight has been progressive , and the improve- 
ment of experimental methods founded on that insight incessant. 
By contributions of a purely scientific character, which stamp 
their author as an accomplished experimenter, he has matenolly 
augmented our knowledge of the moat minute forms of life. 1 he 
titlea of hia papers indicate the dvectmu of his labours from 
time to time ; but they give no notion of the difficuUicB which 


he hi5 encountered, and successfuUy overcome. He peribrnUr 
without dread of evil consequences, the most dangerous opera- 
tions He ventures fearlessly upon treatment which, prior to 
the introduction of his system, would have been regarded os no 
less than criminal. In the Gla«gow Royal Infirmary, when 
wards adjacent to bis had to be abandoned, he operated with 
success in an atmosphere of deadly infectiveness, Vividly 
realising the character and habits of the ' invisible enemy ’ with 
which he has to cope, his precantions are minute and severe, 
'fhis demand for exactitude of manipulation haa rendered the 
acceptance of the Antiseptic Sybtem slower than it would other- 
wise have been , but a clear theoretic conception has this value 
among others it renders pleasant a minuteness of precaution 
which would be intolerable were its reasons unknown, 

"The operative surgeons of our day have raised their art to 
the highest pitch of cfnciency. Their skiU and daring are alike 
marvellous Mr Lister urges an extension of this skUlfrom the 
operation to the subsequent treatment, contending that eveiy 
surgeon ought to be so convinced of the greatness of the benefits 
within his reach as to be induced to devote to the dressing of 
wounds the same kind of thought and pains which he now devotes 
to the planning and execution of an operationi 1 1 is impressive 
earnestness , his clearness of exposibon ; his philobophic CTOsp 
of the principles on which his practice m founded — above ^ his 
demonstrated success — have borne their natural fruit in secunng 
for him the recognition and esteem of the best intellects of 
the age. 

"In a letter addressed to the writer on the 29lh of September^ 
1SS0, Prof Helmholtz expresses himself thus . — 

" • Prof Lister ist als einer der licrvorragcndstcn Wohlthater 
dcr Menschheit zu hetrachten, nnd als eines der glanzcndsten 
Beispiele, wie segensreich scheinbar unnutiuse und abstruse 
wissenschaftliche Unlersiichungen, wie die uber di Erzeugung 
mikroskopi^cher Orgamsmen, werden konnen, wenn me von 
cmem Mamie von umfassendem gcistigcn Gcsichtskreise 
aufgenommen werden ' ” 

" In a letter dated Octulier zst, 1880, Prof, Du Bois Raymond 
writes — 

"'The period of bloody warfare through which wc passed 
not long ago, lu^it when Prof Lister’s methods were matured 
enough to be freely used even on the battlefield, has of course 
contributed to render Ins name iM)iiular throughout Germany , 
nay, to make it a hou^^ehold word m many homes Wc use the 
Word 'iiKtcrn' as a verb to designate the use of Lhe carbol- 
spray while bandaging a wound, I do not hesitate to proclaim 
I islcr the greatest benefactor of mankind since Jenner’s wonder- 
ftii discovery — far supciior, indeed, to Jackson and Simpson ; 
because, whatever may be the dread of pain and the blessing of 
being spared it, in LmLer’s mveniion health and life itself arc 
coiiLcrnid, os in hardly any other medical discovery except 
vacLiiiaiKin. Moreover, the general ideas which have led to 
Prof lister’s conception stamp his work with a peculiarly 
scientific character ’ 

"In a Icilcr dated from Vcvey on the loth of this month. 
Prof. Klebs of Prague, himself a distinguished worker in this 
field, expre*-xe(i in the strongest termi bis admiration of the 
prufouncl ]ihilo5Gphical inLuiUon and jiracUcal success of Mr. 
Lifter, as having not only reformed the whole art of lurgcry, 
but given a new impulse to medical science generally Prof. 
KJeb'o's interpretation of the opposition encountered for a time 
by Mr. Lister is worthy of mention He ascribe^ it to the high 
sLandaid aiiained by British surgery before the time of Lister. 
■The operators,' he says, 'that work under the best hygienic 
conditions will not feel so acutely as others do the necessity of 
disinfecting wounds. But the good results of the funner BnUih 
surgery are now surjiassed by the new method, which is accepted 
at the present time by the whole World.’ 

" biich resiim' nies might be multiplied to any extent. The 
foregoing are the answers received from the only three gentle- 
men who have been requested to express an opinion os to the 
merits of Mr, Lister." 

The second Royal Medal has been awarded to Capt 
Andrew Moblc, late R.A , F.R.b, Capt. Noble is joint author 
with Pruf. Abel of the "Researches on Explosives," PMii 
Ttarts f 1875, which, in combination with other labours in the 
same field, procured for Prof. Abel the honour of the Royal 
Medal in 1S79 To Prof. Abel is due mainly Lhe chemical port 
I of thc'ic invesLigaLionB , to Capt. Noble the mechanical and 
mathematical part. Each is a complement of the other, but it 
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maj be sAfely afiirmed that they could not have been presented 
to the world ia the fonu jn which they appear without ihe co- 
Dpention of his remarkable union of technical knowledge and 
mastery of mathematical analysis with the chemical science of 
Prof. Abel. His beautiful invention of the Chronoscope, an 
inslmmcnt constructed by him at great costj by which intervals 
of time as small as the one<mi1lionth part of a second can be 
measured, has been of indispensable value in these researches 
He is the author of papers which have been translated into moit 
European languages on subjects of gunnery and gunpowder , he 
is perhaps the highest authority we possess on the higher 
brODches of artillery science, and the best known on the Con- 
tinent His great Lalcnts and attainments are not more con 
spicuou<i than his singular modesty and his indefatigable 
industry. He has been engaged on the^e suhjccti about twenty 
years, having published tlic first experiments m tins country 
With Navez’ clectrobaJhbtic apparatus, in 1862 

The Rumford Medal lias been awarded to Dr William 
Huggins, F R.S. In 1S6G a Royal Medal was awarded t to 
Dr, Huggins for his important researches. Since that time he 
has been continually engiL[^ed in prosecuting the subject of 
celestial spectroscopy, both in the department in which he had 
already done so much, and m others of its branches. One 
subject of Dr Huggins’ researches relates to the determination 
of the radial component of the velocity of the heavenly bodies 
relatively to our earth, by means of the alteration of the refran- 
gibility of certain definite kinds of light which they emit, or 
which are slopped by their atmospheies 'Ihe smallness of the 
alteration corresponding to a relative velocity comparable with 
the velocity of the earth in its orbit makes the determination a 
matter of extreme delicacy. But as early as 1868 he had ob- 
tained such trustworthy determinations that he was able to 
announce before the Royal Society in that year that Sinns was 
receding from our solar system with a velocity of about 29 94 
miles per second. 

Ii) a paper presented to the Royal Society m 1872 he has 
given the results obtained for a large number of stais, and has 
shown that some arc receding and some approaching, and that 
there seems to be a balance of recession in those parts of the ' 
heavens, from which we have reason, from the observed proper 
motions, which of course can only be transversal, to conclude 
that the] solar system is leceding, and a balance 111 favour of 
approach in the opposite direction , while yet it docs not appeal 
that the motion or the solar system would alone account for the 
whole of the proper motions of the stars in a radial direction 

The same inquiry was extended to the nebulx, the spectrum 
of which consists of bright lines, and 111 this cose it presented 
greater difficulties As those nebular lines which appear pretty 
certainly to be identifiable with hydrogen arc too faint to be 
employed in the investigation, and the others arc not at jircscnt 
identihcd with those of any known clement or compound, he 
was obliged to avail himself of a coincidence between the 
brightest nebular line and a line of lead But as the coincidence 
15 probably merely fortuitoU'*, the results give only diffitrences 
of approach or recess of different nebuTie. The observations 
seem to show that, so for as has been ob:»erved, the nebulx are 
objects of greater fixity as regards motion in space, than the stars 

The other subject to which Dr. Hug^ns has more particularly 
devoted himself of late, u the mapping of the photographic 
spectra of stars. This was a research of great delicacy, partly on 
account of the small quantity of light at the dispo^ of the 
obfittver, partly^ from the great accuracy with which the com- 
parison hod to be made with the spectra of known sub- 
stances, in order that satisfactoir conclosions should be deducible 
as to the presence or absence of such or such substances in the 
■tars. The results obtained led to a remarkable division of the 
stars into two great classes, naturally with transuion cases, 
namely, white stars, which showed a group of twelve dark line>i 
bdoqgliig, apparently, to the same substance, probably hydro- 
gen, and the group of stars, of which our own aun may be taken 
■I a type. 

Besides the researches abeady mentioned, other papers have 
been presented by Dr. Hnggtns to the Royal Soaety, on the 
spectra of comets, on the ipectrum of Uranus; and in paiti- 
oiUr one in which he showed that it was possible to detect the 
heat of th« Btan, and has given the results obtamod for several. 

The Davy Medal has been awarded to Prof, Charlea Friedel, 
Meihber of the Institute of France. 


From 1856 to the present lime the investigations of M Charles 
Fnedcl, ranging over widely -remote fields of chemical inquiry, 
have been contmuou*;, numerou<«, and imjioTLant. Mmcralogical, 
theoretical, and general chemistry are indebted to him for many 
valuable contributions , but it is m the department of so-called 
organic chemistry that he has more especially laboured , and 
herein he has done much to assist in breaking down the barriers 
at one time regarded as impassably isolating the chemi<itiy of 
carbon compounds. 

Among the subjects of M Fricdel’s successful work may be 
mentioned more particularly the chemistry of the j-carbon family 
of organic bodies, to whicli belong propionic acid, lactic acid, 
glycerine, propylene, and acetone. Ihe establishment of the con 
stitution of lactic acid and of acetone, with the dcteroiiiiAtioii of 
the relationships to une another of the various, and in many cases 
isomeric, memljcrs of this large family, constituted for a long 
time one of the most fiercely-contested, as it was, and is, one of 
the most fimdamental problems of organic chemistry In the 
labrmrs effecting the satisfactory .solution of this problem 
M Friedel bore a large share. 

Passing to another branch of investigation, M. Fnedcl, partly 
by himself, but largely in conjunction in some parts of the work 
with Mi J M Crafts, and m other parts with M A. Ladenburg, 
made nut, or confirmed in a very striking manner, the analogy 
subsisting between the modes of combination of carbon and of 
Silicon, the most characteristic elements of the organic and 
inorganic kingdoms respectively. 

To mention but one more subject of M F'iedel’s research, he 
has, m conjunction with Mr T M, Crafts, made out and 
defined a simjile method of wicie application for effecting the 
synthesis of organic compounds. This method consists m bring 
mg together a hydrocarbon and an organic chloride in presence 
of chlonde of aluminum, whereby the icsidues of the two com- 
pounds enter mto combination to form a more complex, frequently 
a highly comjdex, body Independently of its utility, Ibis process 
of syiilhcbis 19 of remarkable interest fiom the part taken in it by 
the chloride of aluminum, which, though essential to the reaction, 
IS found unaltered at the end, and’ ficems to act by suffenng 
conlmuDUsly, little by little, a correlative transformation and 
regeneration 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

OkI'ORD — T he statutes made by the new Commissioners for 
the different colleges are appearing in their final shape. The 
statutes of SIX colleges are already printed and m the hands of 
Members of Convocation. They resemble each other closely in 
several resnecls Ordinary Fellows arc to be elected by examina- 
tion, all the branches of learning recognued m tlie final schools 
of the University being taken from time to time as the subject 
of examination. These Fellowships arc tenable for seven years 
Tutorial Fellou s are elected without examination, but I lie colleges 
may require two years’ college work from an ordinary Fellow, 
having given notice of such requirement before the examination 
The colleges may elect persons distinguished in literary or scien- 
tific work to Fellowships tenable for a term of years, duniig 
which the Fellows shall devote themselves to a definite research 
specified in the resolution appointing them 

Several meetings of the Piofcssors and College Tutors engaged 
in leiching different branches of Physics m the Univercity have 
been held during the lost fortnight at the m'^tance of Prof. 
Clifton. The object wan to prepare a scheme of lectnreh for 
next term, such that the lecturers would cover most of the 
ground without clashing with each other or with the lecturers in 
other branches of icicnce It may be mention sd that this is the 
first time such an arrangement has been amved at in the 
Natunil Science School at Oxford The following plan of 
lectures has been agreed upon for next Lent Term — 

Optics (treated Muthemalically), Prof Pnee, Tuesday, Thurs- 
day, and Saturday, at 13 ; MagnetUm (treated expenmentally). 
Prof Clifton, Wednesday and Saturday, at I 3 , Practical Physics, 
Prof. Clifton, Mr. Stocker, Mr. Jones, daily, ii a,m. to 4 p m 
Thermodynamics and Electrodynamics (treated mathematically), 
Mr. Baynes, Monday, Wednesday, and Friday, at 10, Electro- 
statics (treated mathematically), Mr. Hayes, Saturday at II ; 
Elementary Mechanics (treat^ expenmentally), Mr. Stocker, 
Monday and Wednesdav, at 10 \ Problems m Elementary Me- 
chanics and Physics, Mr. Jones, Friday, it 10 ; Elementary 
Physics (treated experimenully), Mr, Dixon, Monday, Wednes- 
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cltyi »nd Friday, at II. The leat three coursea of lectnrei ore 
intended to meet the requirements of [candidates for the Freh- 
minaiy Honour ExamiDation, 

SOCIETIES AND ACADEMIES 

London 

QeolO{lcal Society, November 17.— Robert Etheridge, 
F.K.S., president, In the chair — Prof. Joseph Heniv Thompion, 
Auckloiia, New Zealand, was elected a Fellow of the Societv — 
The President called attention to the portrait of Dr. Wilham 
Smith, presented to the Society by his grand-nephew, Mr, W. 
Smith of Cheltenham, which was then suspended behind the 
chair, and expressed his great satisfaction at this most interesting 
picture being m possession of the Society. Mr. W. W Smyth 
expre^'Sed toe saLisfaction which all must feel in possessing a 
'genuine relic of this eminent straUgrnphical geologist Now this 
one, which had been so liberally presented to the Society, was a 
most indubitable portrait of the [most conspicuous founder of 
English geology. That portrait was painted by M. Fouran in 
1S37, and was certainly an admirable likeness, ^e Society was 
deeply indebted to the donor, Mr. W Smith, the cousin of 
the valued Prof. Phillipc. The portrait now hanging on the 
wa.\\ was engraved in Prof. Fhilbpa’ "Life” of his uncle. He 
proposed a hearty vote of thunks to the donor Mr. Evans rose 
with great pleasure to second the vote of thanks proposed by Mr. 
Wanneton Smyth. The portrait was indeed replete with interest, 
not only tj English geologists, but to all geologists in the world. 
An additional interest attaching to the portrait was that we had 
the whole history of it from Dr, Smith's own hand, an extract 
from which Mr Evans read The portrait was an admirable 
one. He hoped that in the future Mr. Smith’s example would 
be followed, and that we should see many other portraits of 
eminent geologists on the Society’s wallh. The Society was also 
deeply indebted to the president for the interest which he had 
taken in the matter. The vote of thanks was carried by acclama- 
tion, — The follow iDf^ communications were read ‘—On abnormal 
geological deposits in the Bristol district, by Cbarlei Moore, 

1' G S. — Interglacial deposits of West Cumberland and North 
Lancashire, by J. D. Kendall, C.E,, F G S 

Royal Microicopical Society, November 10. — Dr, Beale, 
F R S , president, in the chair — Photographs of 7 ' angiUatum and 
Frustulia saxomca were exhibited by Herr O. Brandt , the Tolles- 
Blackham and eight other microscopes by Mr Crisp , ■' Calotte” 
diaphragms by Mr. Swift; Tlyde’s illuminator by Mr J Mayall, 
|UTi. ; and Dr Carpenter, C B., desenbed Wale's "working 
microscope” with Ins diaphragm, which he highly commended 
as combining many novel and excellent points for a student's micro- 
scope. — Mr. Lettsom desenbed Abbe's "stereoscomc ocular,” 
and Dr Maddox his ap^mratus for collecting particles from the 
uii. — Notes were read on monobromide of naphthaline (for 
mounting diatoms to increase their "index of visibility”). — On 
ebonite for microscopical appliances, and on aperture exceeding 
iSo' in air, also paperb by Mr Stewart on the echmometridEc, 
und by Dr. Royston Pigott on testing object glasses. 

Parts 

Academy of Sciences, November 22. — M. Edm Becquerel 
in the chair. — The following papers were read Meridian 
observations of small planets at the Greenwich and Pans Ob- 
scrvulone<;, communicated by M. Mouchez — The thermal springs 
of the coast chain of Venezuela (South America), by M. Boiis- 
singanlt. The most important are those of Onoto (alt. 696m,), 
Munara (533m ), and Tnneheras, near Nuevn Valencia (300 to 
350m.) Ihe respective temperatures are 44° '5, 64^0, and 
96° 9, showing an increase proportional to the decrease in alti- 
tude, i" for a diiTerence of level of 6111, to ym. After the 
springs of Unjino, Japan (lOo"), those of Tnncherai are 
probably the hoLtest. l^e author gives on analysis of their 
W'uter ; also general desciiptions of the others — ReconnaissafUt 
of the Napo (Equatorial America), by M. de Lesseps. This 
important affluent of the Amazon hu been scientifically explored 
by M. Wiener, who In seven months has crossed Soutn America 
in its greatest width, Quito to Para. The river Is navigable a 
thousand miles from its entrance to the Amazon. He Indicates 
a region laq^r than FVance well suited for colonisation. -^On 
Ihe treatment of vines with sulphide of carbon, by M. de Lahtte. 
— On the simultaneous reduction of a quadratic form and of a 
linear form, by M. Folncatd.^^n Leverner’s tsbles of the 
motion of Saturn, by M. Gaillot,— On a property of tbe poly- 
n 5 mes of LezendrCj by Mi Laguerre —New tables for calcu- 
latlnz hnghts by means of bannnetric observations, by M. 


Angot Xliese tables nve directly the height of each station 
above the level where the pressure is ydomm.'; this is near the 
true altitude, an idea of whidi ihui be had without com- 
paring results from two stations The exactness is at least as 
met as with the best fomulse proposed. The heights calculated 
uifTer always from the real height in a sense that can be known 
d pnorL — Researches on sulphide of nitr(^en, by M, Demarcay. 
— On phytolaccic acid, by M. Tcrreil. This new or^nic acid 
exists in the state of a salt of potash m 'the fmit of Phytolacca 
Katmpfen (Its properties are described.) — Measurement of tbe 
toxical dose of carbonic oxide in different animals, by M. 
Gr^hant. Great differences were observed : a mixture of tot 
strength was the pouonous dose For one dog, fo' another 
(the animals being made to breathe 20o litres). A rabbit re- 
quired ^ (breathing 50 litres). The smallest sufTicing dose was 
that for a sparrow, — On a new species of Porox^oH^ by M. 

Renault Thu plant u named P. Edwardsu, The Porox yUt^ 
are found in the Upper Coal and Permian formations. — 
Transformation of a fnictiferous ramification, resulting from 
fertilisation, into a prothalbfoim vegetation, by M. birodot. 
This was observed in Batrachospermum vagum (Roth).— In- 
fluence of light on the respiration of seeds during germina- 
tion, by M. Pauchon Thebe experiments were made on 
the castor-oil plant (os being oleaginous and albuminous) and 
on the haricot bean (feculent and without albumen). As in 
previous experiments, a good deal more O was observed in light 
than in darkness The cas tor-oil seeds exhale slightly more C^O, 
in darkness than in light, but the opposite was the case \iith the 
seed of Phascolus In darkness the ratio of COg to O was for 
the haricot at least ^ superior to that for the castor oil plant, but 
prolongation of (he expeiiment tends to bring the relation equal 
to unity, whatever the original value. For a given quantity of 
oxygen absorbed the seed placed in darkness exhales more CO^ 
than that kept in light, while in light there is always less CO^ 
exhaled than O absorbed, the controiy occurs m darkness. 
These facts explain the transformation of legumin into asparagin. 
—Observations on the r^le attributed to maize, used as food, m 
the production of pellagra, byM. Fuo. He considers M Faye’s 
opinion, that pellagra may be caused by the large use of unfer- 
mented maize, to be in contradiction with facts. Maize is always 
eaten in the unfermented slate. It forms the chief food of a 
large population 111 Central Africa, where pellagra does not 
occur, and similarly m Naples and in Himgary. He refers to 
certain alterations or maize (by fungi and oxioalion), 

Vienna 

Imperial Academy of Sciencea, December 2. Dr. L. A. 
Fitzinger m the chair, — On the theory of so-called electric 
expansion or electro st notion , Part ii., by Dr Boltzmann — 
Calculation of the absolute value and delerminabon of the 
general equation of clectroslnction, by the samc.^ — On some 
properties of bromide of ammonium, by Dr Eder — Observa- 
tion>; on contact-elecLiicity (sealed packcl), by Herr Schnlzc- 
Bcrgc — Results of an invcstigalion of the identity of the comets 
1880 c and 1869 III , by Herr Zclbcr and Dr, Heppeigcr — On 
graphic fonnulcL of hydrocarbons with condensed oenzol-miclci, 
by Herr Wegseh eider. 
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THE CHEMISTRY OF THE FUTURE 
Ideal Chemistry. By Sir B C. Brodie, Bart , D.C L., 
F.R.S. A Reprint of a Lecture delivered before the 
Chemical Society on June 6, 1867. (London Mac‘ 
millan and Co., 1880) 

C HEMISTS who wish to study the " Calculus of 
Chemical Operations " will value this reprint of the 
lecture delivered by Sir Benjamin Brodic shortly after 
presenting his first memoir on the subject to the Royal 
Societyi as it is in the main devoted to the description 
and explanation of the special symbols employed in the 
Calculus. 

Even if this weic the time and place, I should not 
venture to submit Sii Benjamin Urodic’s views to that 
exhaustive analysis, which I believe has hitherto never 
been accorded to them, but which they must ere long 
receive at the hands of chemists. As yet only portions 
of the Calculus have been published, viz, Part I On 
the Construction of Chemical Symbols/' and Part II 
"On the Analysis of Chemical Lvents,” although a valu- 
able supplementary explanation of certain features was 
recently elicited by Naquet’s criticisms We have still 
to learn how the authoi proposed to treat of isomerism, 
by far the most intricate and difficult problem yet to be 
solved in chemistry, and let us hope that his departure 
from amongst us, which we now deeply lament, may not 
involve the suspension of judgment on this point he asked 
for but a short time ago being for ever. 

I cannot lefrain from devoting this notice to specially 
directing attention to what appears to me to be the topic 
of fundamental importance in the lecture, viz the sugges* 
tion, made the author believes for the first time excepting 
in a few words at the conclubion of his first Memoir in 
the Philosophical Transactions^ of the possible decom- 
position at the elevated tcmpeiaturc of the sun of certain 
chemical elements. 

The fundamental hypothesis of the Calculus is to 
express the symbol of the unit of hydrogen by one letter, a 
Hydrog'en is to be regarded as constructed at once, by 
one operation. But while hydrogen is conceived of as 
the product of a single operation, the hypothesis indicates 
that oxygen, cannot be conceived of as made by less 
than two operations, while chlorine, and nitrogen, 
a for example, are each to be conceived of as made by 
three operations, one opeiation in each case being that 
by which hydrogen is made. In short, the hypothesis 
involves the conclusion that there arc several distinct 
classes— three at least— of " elements/' of which hydrogen, 
oxygen and chlorine are the types, formed respectively 
by a single operation, by two similar operations, and by 
several operations not all similar. In other words, to 
quote the author, " we are led to a certain physical hypo- 
thesis as to the origin and causes of chemical phenomena.'' 
He then continues — 

"Now what I am going to suggest you must consider 
to be put before you with reservation, but we may con- 
ceive that in remote time, or in remote space, there did 
exist formerly, or do exist now, certain simpler forms of 
matter than we find on the surface of our glob^a, x, it 
and so on^I say we may at least conceive of, or ima^ne, 
VOL. XXIII.— No. 581 


the existence m time and space of these simpler forms of 
being, of which we have some recoi els remaining to us m 
such elements as hydrogen and mercury We may con- 
sider that in remote ages the temperature of matter was 
much higher than it is now, and that these other things 
existed then in the stale of perfect gases— separable 
existences — uncombined. This is the farthest bamcr to 
which in the way of analysis theory can reach Beyond 
all is conjecture. There may be something further, but 
if so, we have no suspicion of it from the facts of the 
science. We may then conceive that the temperature 
began to fall and these things to combine with one 
another and to enter into new forms of existence, appro- 
priate to the circumstances in which they were placed. 
We may suppose that at this Lime water (n ^), hydrochJorjc 
acid (<ix)i many other bodies began to exist We 
may further consider that as the tempeiature went on 
falling, certain forms of matter became more permanent 
and more stable, to the exclusion of other forms. We 
have evidence on the surface of our globe of the per- 
manence of certain forms of matter to the exclusion of 
others We may conceive of this process of the lowering 
of temperature going on so that these substances, a and 
av\ when once formed, could never be decomposed — m 
fact, that the resolution of these bodies into their com- 
ponent elements could nc\cr occur again You would 
then have something of our present system of things." 

Wc have here a most distinct prior statement by Sir Ben- 
jamin Brodie of views almost identical with those which 
have been so persistently urged for several years past by 
Mr Lockyer, whose arguments, how cvei, have hitherto met 
with but little sympathy from chemists, mainly perhaps on 
account of the unwonted character of the evidence In his 
paper read before ihc Roy al Society 111 December 1 878, Mr. 
Lockyer adduced two lines of evidence m support of his 
hypothesis of elemental dissociation at high temperatures 
'I he existence of lines common to sc\eial spectra — so- 
called basic lines- -and the progressive alteration in the 
character of the spectra of the stars with tempera- 
ture Neither of these lines of argument has, I be- 
lieve, yet been impugned, and the criticisms launched 
against the hypothesis have been on side issues of no ical 
importance to the main question under discussion More 
recently additional evidence in the same direction has 
been obtained by the comparison of the observations of 
Tacchini and otheis on solar stoims It appears that 
w^hereas at certain limes lines wdiich arc admittedly all 
iron lines arc visible, at other times certain of these lines 
are wanting from the spectrum, new lines appearing m 
their place fluctuations of this kind taking place at 
frequent intervals, but evidently in accordance with some 
well-defined law Facts such as these may .after all meet 
with some other interpretation than that furnished by the 
"dissociation" hypothesis, .ihhough at present this 
affoids by fai the simplest explanation of them. A com- 
munication of Mr Lockyer’s, read at the last meeting but 
one of the Royal Society, howevei, adduces evidence which 
if confirmed must, it would seem, be regarded as final It 
is well known that the velocity of uprush or downnish of 
vapours at the sun maybe deteimined by observations 
of the amount of displacement from their normal position 
of the lines in the spectrum of the vapours, and obviously 
if all the lines in a given spectrum — that of iron, for 
instance — are lines due to one substance, it must be a 
matter of indifference by which of the lines the velocity is 
measured Whereas, on the other hand, if this be not 
the case, and the simpler substances into which the body 
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is split up be of diflerent degrees of volatility — of different 
molecular weight— -we may expect that measurements of 
the displacement of different lines will not all furnish the 
same results. Mr. Lockyer states that in an observation 
of a sun-spot on August 3 1 of this year, u hen the iron 
line at X 5207 6 was doubly contorted, indicating an 
ascending and descending velocity of about fifteen miles a 
second, the two adjacent iron lines at X 5203 7 and 5201 6, 
visible in the same field of view, were perfectly steady 
Observations of this kind are necessarily very difficult, 
and the communication is made with all reserve ; but it is 
to be hoped that observers elsewhere will co-operate in at 
once putting this observation to the test 

It IS difficult to exaggerate the importance of the 
question to the chemistry of the future, for should it once 
be proved that the dissociation of the so-called elements 
IS taking place in the sun and still hotter stars, it will 
be within the power of the physicist with the aid of the 
tclespectroscope to build up a theor} of elemental evolu- 
tion not inferior in interest to the doctrine of organic 
evolution For my part, I have no fear of the result, for 
apart from Sir Benjamin Brodie's hjpothcsis and apart 
fiom spectroscopic evidence, I believe that in the relations 
of the “elements” to each other when arranged more 
or less jn accordance with the now well-known periodic 
law of Mendeljeff we have distinct proof of progressive 
development, but of this I hope to say more on another 
occasion. 

Sir B Brodic points out in his lecture that if the sym- 
bol a'* weie assigned to hydrogen, instead of the symbol 
n, a different symbolic system analogous in its form lo 
the system in vogue amongst chemists would result 
In the second part of the Calculus he has fully ex- 
plainel liis reasons for adopting the hypothesis ci, not- 
withstanding that it leads to conclusions so entirely 
different from those ordinarily accepted, the chief reason 
being that this hypothesis satisfies the so-called law of 
even numbers— the law that the s\xm of all Ihc units of 
affinity in a compound is an even number The recent 
remarkable discovery— probably one of the most im- 
portant theoretically ever made by chemists— of the 
behaviour of the halogens at high temperatures would 
appear to furnish an opportunity of experimentally ascer- 
taining whethei Sir B Drodic^s hypothesis a is admissible, 
for this hypothesis would not admit of a simple resolution 
of the diatomic molecules of chlorine, bromine and 
iodine into monatomic molecules which has been regarded 
as the more probable explanation of the results obtained 
by Victor Meyer and by Meier and Crafts. Two 
well-established exceptions to the law of even numbers 
exist, nitric oxide, NO, and nitric peroxide, NOg, but 
as 15 well known. Sir B. Brodie has suggested that in 
these we may not be dealing with homogeneous gases, 
but that each 15 constituted of two gases which, taken 
together, are made up of oxygen and mtiogen, but which 
separately are not so made up ; hypothesis u would lead to 
similar conclusions regaiding the constitution of chlorine, 
bromine and iodine at high temperatures 

At present all .that is established^ however, regarding 
the halogens is that iodine begins to undergo dissociation 
at a temperature between 600° and 700°, and that its 
vapour gradually diminishes in density until at a white 
heat It attains not far short of half the '^normal*' value. 


Whatever the nature of the dissociation products, the 
occurrence of dissociation must be regarded as placed 
beyond doubly for Victor Meyer's results have been in the 
main confirmed not only by Mcicr and Crafts, but also 
by Deville and Troost, who had previously obtained 
normal results Bromine does not undergo dissociation 
so readily as iodine, the ratio of the observed to the 
theoretical ''normal" density being, according to Meier 
and Crafts, '8 for bromine when it is 66 for iodine. In 
a recent communication, Victor Meyer has stated that the 
results of hib earlier experiments with chlorine would 
appear to have been vitiated by some as yet undiscovered 
source of error; this gas probably is not dissociated except 
at extremely high temperatures, and it is doubtful whether 
there is any difference in behaviour between free and 
nascent chlorine Henry £ Armstrong 


HANDBOOK OF BOTANY 
Handbuch det allgemeinen Botamk Von Prof Dr. N 
J C Mijllei Zwciter Thcil Allgemeinc Morphologic 
und Entwickclungslehrc der Gewachse Pp 482, 
Figs 277 (Heidelberg, 1880 Carl Winter's Univcrsi- 
tatsbuchhandlung ) 

'H’^HIS 15 the second instalment of a work by a single 
A author which is to treat of all the different depart- 
ments of botanical science The first volume, which is 
devoted to the consideration of the Physiology and 
General Anatomy of Plants, was reviewed in Nviurf, 
vol XXI p 589 It is impossible to pass a more favour- 
able verdict upon this volume than upon its predecessor 
It IS characterised by the same failing, namely, a want of 
clearness and definiteness in the statement of important 
facts and fundamental principles. The first section of 
the book is devoted to a discussion of the theory of 
descent, the origin of species and the occurrence of 
varieties and monstrosities, with the object, presumably, 
of making the reader acquainted with some, at least, of 
the influences which determine the forms of living 
organisms. The account of the morphology of plants 
begins at p 38, and afLer ten pages of general considera- 
tions the subject is actually grappled with. Pi of Muller 
commences with the Thallophytes, though he docs not 
call them so, for his firsl section on them is hc.ided “ Der 
Algcnstamm " It is not easy to understand what he 
means by the suffix “stainm” , does he mean to describe 
the thallus of the Alga as being a “ stem," or docs he use 
the word in the sense of " tribe” ^ Whichevei be the 
true interpretation, it stiU remains unexplained why this 
word should appear as the heading of a section which 
treats not only of Algae, but of Fungi as well. The 
prospectus of the work sets forth that the Classification 
of Plants 15 to form the subject of a subsequent volume, 
and there is therefore some hope that Prof. Muller will 
there give a classification of the Alga: which la more in 
accordance with facts and with reason than the one 
which he now follows. It is impossible to imagine on 
what grounds the Palmellex, the Protococcx, and the 
Volvocinex should be united together to form the Order 
Palmellacex, and yet this is done on p 51 of this work, 
although the author is evidently aware of the fact that in 
Volvox reproduction is effected by means of sexually 
produced oospores, as his account of that plant, a singu- 
larly inaccurate one be it said, on p. 62 testifies. 
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Hi 3 account of the Lichens is not more trustworthy 
than that which he gives of Volvox He appears to be 
halting between two opinions with regard to the burning 
question of the nature of these organisms, for although 
he states on p. 69 that the germinating spore gives rise to 
both gonidia and hyph£, thereby implying that those 
cells of the thallus which do not contain chlorophyll and 
those which do have a common origin, yet he admits 
(p, 74) that the gonidia may escape from the thallus and 
lead an independent existence, and further (p 84), that 
he has observed the formation of a lichen- thallus by the 
combination of algal and fungal forms which were origin- 
ally distinct. 

His treatment of the Cormophytes is also disappointing 
If the student^ anxious to become acquainted with the 
most recent views as to such important points as the 
gymnosperms of the Conifers and the morphological 
significance of the embryo-sac and its contents in Flower- 
ing Plants, turns to the sections of this book which profess 
to treat of them, he will find only a few dogmatic state- 
ments with regard to the former point, and none at all 
with regard to the latter. Perhaps these points may have 
been thought too recondite for discussion in awoik which 
professes to be a handbook for learners of the science, but 
many pages arc devoted to the consideration of subjects, 
such as the more complicated forms of phyllotaxis, which 
have principally a mathematical interest Again, the 
morphology of the stem, of the leaf, and especially of the 
root, is dismissed fai too summarily. It is to be hoped 
that these organs, as well as infloiescences, flowcis, and 
fruits, will have justice done to them in the volume on 
the Classification of Flowering Plants. One further 
shortcoming must yet be mentioned, namely, the scanti- 
ness of the account given of the embryology of plants 
This IS a subject which has been much studied in recent 
years, and, from the title of this book, it might naturally 
be expected that it would give a satisfactory account of 
the results which have been attained This is, unfor- 
tunately, by no means the case. Some of the facts arc 
mentioned, it is true, but they are stated teo briefly to be 
very intelligible, and no attempt seems to have been 
made to connect them together and to explain their 
significance. 

It must be admitted that the book contains a consider- 
able amount of information scattered through its pages, 
but the purely theoretical principles upon which this 
information has been arranged render it difficult of 
acquirement, and for this reason, if for no other, the book 
is not one which can be recommended for the use of 
students 


OUR BOOK SHELF 

The Gardens of the Sun, or, A Naturalises Journal oi 
the Mountatns and in the Forests and Swamhs oi 
Borneo and ilu Sulu Archipelago. By F. W. Durbidge 
(London . John Murray, 1880) ^ 

This book is the itinerary of a competent and enthusiastw 

collection and 

introduction of beautiful new plants to the Veitchian 

to "Which he so far succeeded as 

to add about fifty ferns to the list of those already collected 

science, and to 
pitcher-plant of Kina Balu 
{Nepenthes Rajah, Hook.f.). flat th^ie alone by no 
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means show the floral riches which have induced the 
author to use the by no means exaggerated term 

Gardens of the Sun." Amongst epiphytal orchids 
which here growing in mid-air ** screened from the sun 
by a leafy canopy, deluged with rams for half the year or 
more at least, and fanned by the cool sea-breezes or 
monsoons/* is found the beautiful Phalanopu^ ^}i\ndt- 
Jiofii; nor in the mountain vegetation are like floral 
riches absent, at 5cx>o feet the curious pitchcr-plant. 
Nepenthes Low/, was found epiphytal on mossy trunks 
and branches, and higher still a large-flowered rhodo- 
dendron, bearing rich orange flowers two inches in 
diameter, and twenty flowers in a cluster" The forests 
and gardens of Pomeo are equally rich in native and 
naturalised kinds of edible fruits, the mango, pine-apple, 
duiian, rambulan, &c , being all alike plentiful and luxu- 
iiant, and, as Mr Uurbidge remarks, in some favoured 
districts m Malaya the forests almost become orchards on 
a large scale, so plentifully are they stocked 

Zoology was natui ally less followed than botany, but 
still a collection of birds was made, notices of which, 
contributed by Mr. Sharpe to the Zoological Society, aie 
appended to the volume. We however regret to find the 
word "alligator** still constantly occurring, whilst the 
word "boa ** is equ.ally misleading. Crocodile and python 
arc words which do not seem to find a home in the F.ast, 
nor moreover m many books of Eastern travel It is also 
quite erroneous to say that Borneo " is the only habitat 
of the wild elephant in the Malay Archipelago"; certainly 
so, at least, if we are not to exclude Sumatra from that 
region 

Many ethnological facts are scattered about the volume ; 
the account of the Jakuns of J chore is taken and fully 
acknowledged from Mad ay’s memoir on the subject m 
the "Journal of Eastern Asia", but the author contributes 
an intciestmg account of ihe method pursued by the 
Kadyans in pla>ing the game of football No one but 
the student of games knows how difficult it is to find 
much or any information on this point in most books of 
travel 


rasmanian Fnemh and Foes Feathered, Furred, and 
^nned By Louisa Anne Meredith, Author nf " My 
Home m Tasmania," &r With Coloured Plates from 
Drawings by the Author, and other Illustratiors 
(London . Marcus Ward and Co , 1880 ) 

Ir will probably be granted that there is developed in 
most people a fondness for certain of wdiat wc arc pleased 
to call the lower forms of animals Such arc made pet-s 
of for various reasons the sweetness of their song, the 
brightness of tlicir plumage, the splendour of their scales 
—these phenomena act as causes that attract the senses 
Their sometimes fond and gentle ways make of some, 
prime favourites, while a sense of their usefulness makes 
again of others indispensable companions to man. 

Most of man’s dumb ccnipanions have been taken from 

g roups of animals w'lth a more or less world-wide dislri- 
ution, and it will no doubt be new to some of our 
readers to learn that in Australia— a country where the 
aborigines, for want of native pets, had to import at some 
time or another a dog — that there, such forms as brush 
kangaroos, wombats, bandicoots, and even great forest 
kangaroos— animals only known m these parts— can also 
become nice, quite gentle, mannerly things, doing a little 
clamage now and then, it is true, by leaving long dirty 
^acks to bother the housemaid, like a boy home at 
Christmas time, or pulling up tulip-bulbs, or, worst of all, 
ptting into the children's beds because they are com- 
fortable. The beautifully got-up volume whose title heads 
this notice is written by a well-known and respected lady 
who has often before written pleasantly about her Tas- 
manian home and the bush fnends she found or made 
there. In the present volume she writes an able defence ol 
some of her dumb ''marsupial "acquaintances, showing that 
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they top hare inteHigeBCCj and that they exhibit at timeB 
a vety aflibunt of comhion sense. The atoriei 

aoouf ,them Wue, and from their very nature 

stficfly'newC' the volume tells also of many a two^ 
fofotea rmjidj 'ahdfthe last few chapters almost cKcluslvely 
fl3h^ of 'the coast. ' There 1 ^ much in this 
poifl ftA VbhnW bf interest to the scientific worker; 

meilp IS tpuch in every part of it to make it of value to 
ttlOS6’\rho care to learn somothing of the habits of Tas- 
mjifijiii bcAsti birds, and fishes One feature of the 
vMuto mdst be specially Noticed— the eight coloured 
drat^gS. 'excellently chromolithogiaptwd from the 
water-^QOlolii drawings Of' the autKdr. ‘ From a personal 
kdod^Mgd of the^ Sfilendld colouilitg often present in 
freshly-caught tropical fishes, these plates arc, we should 
bay, by no means too brilliant. Four are devoted to 
some of the strange, wondrously-colourcd iisheS| and 
four to flowers, fruits, and insects. 

This volume would be an excellent and not over- 
cxpcnsivc Christmas present, which may he on any tabic 
however select, and be road by any person however 
critical. 


LETTERS TO THE EDITOR 

\Tke Editor does not hold hunself rospomihU for epvmoni expresstd 
fy his comspondtHts. Neither can he undertoAt to return^ or 
to correspond with the writers of^ rejected manuscripts. No 
notice is taken of anonymous communica4ions.'\ 

The Editor urgently requests correspondents to keep their Utters as 
short as possible. The pressure on his space is so great that it 

is xmpossiltU otherwise to ensure the ap^rance even of com- 
mumcations containing interesting and novel facts ^ 

'Mr. Spencer and Prof, Tait 

Faor. Taii's explanation itself shows that the word commonly 
applied to products of imagination, was applicable to his slate- 
ineiits, for the only justification he a'^sigiis is that he ''assumed,"' 
that IS to say, imagined, that his substitution of “definition” for 
“formula” must have been the ground of olTence Ilow inade- 
quate a pica this i«, will be seen on re-reading theque.^tions I put, 
which were these ■ — 

“He [Prof Tait] says that because he has used the word 
* definition ’ instead of ' formula,' he has incurred my ' sore 
displeai.ure andgrtve cenwre.' In what place have I expressed 
or implied displeasure ox censure m relation to this substitution 
of terms? Alleging that I have on obvious motive for calling it 
B 'formula,' he says 1 am 'indignant at its bemg called a 
defimtms,' I wiOi to see the words in which I have expressed 
my indignation , and ^hall be glad if Prof, Tait will auote them 
lie says : — ‘ It seems I should have called him the discoverer op 
the formula r instead of ' the inventor of the definition.' Will 
lie oblige me by pointing out where I have used either the one 
plitase or the otlier? ” 

Every reader would infer that, for these specific itatements 
made by Prof. Tait, there are specific fouiidaUons, which could 
be named whqn asked for. He does iiqt name them, for the 
faufliLieat rcoioii that they do not exiot Unable, as he says, to 
see iD^ tlupfis&iuse&.I quoted irom him. n^tfilDg else to call for 
“censur'c'^a strange inability !), he "or course” assumed that 
this change of terms was the grouud of censure And the 
assumption thu^ made, Is the only warrant he assigns for these 
positive assenions. 

This IS not all, how'cver. Prof. Tait says — “I could not 
have ventmed to suppose that Mr, Spencer ^ did net emi know 
that he was in the hAit pf saying formula rather than dtfiniHon ' 
'ibis' ftoiev, confection ciMUio I but b& cotreat.” Of Prof. Tait’s 
motive. For pnttug this italemcnt of mine laltBbc<i and coUmg 
it nenvci the reader may judge for himself. How entirely correct 
it ill ind hoir.weUrFrof; Tait might Mve “ventured to suppose'^ 
it, will qniflkly appear. For there is proof that I am niif m the 
habit of always saving farmalB ratlier than definition , and Prof. 
Tait hod the proof before him. In the note on page 56^ of the 
Appendix forming the pamphlet in question— a page which Prof. 
Tait must have Tcaa, since it concenu Mr. Kirlunan and himself 
— I haw Used the word ** definition. ” So that not only hod 
Prof, Tait no evidence on which to base his distinct statements, 


but there was under his eyes positive evidence which negirived 
themi 

Very possibly it will be said, that the question about my uses 
of these words iis a trivial one But this is not the question. 
The question u whether it is allowable to make an opponent 
look abiurd by ascribing to him, in a quite positive way, things 
which he has neither said nor implied ; and that, too, w'hen h^c 
has implied the contrary. Herbert Stencub. 


Criterion of Reality 

\V^lLL you kindly allow a learner to ask for the criterion 
aQcordlng to which Kinetic Energy and Work are real things, 
white Momenlani and Force ore unreal ? Prof. Tait says ^mv'^ 
and wh express real things^ but t/tv and wi unrealities (Natu&e, 
vol xxiii. p 82) 

If wt be “ ah unreal as is the product of a quart into an acre,” 
how is It that wh is real 7 The illustration of quart and acre is 
as applicable or inapplicable to the one os to the other. In 
both cases we take the product of two numbers, not two con- 
crete magnitudes, which of course it would be ab<iUrd to speak 
of muUiplying together. In one ca'e the product Is the number 
of units of Momentum, in the other case it is the number of 
uuils of Kinetic Energy. If U be ^'iid that a thing is real if its 
quantity cannot be altered, and versd, why is wr' said to 
be real, and f/izf unreal ? They vanish together When Prof 
Tait asserts “ there is no such thing as Force,” “ it is merely a 
convenient expression for a certain rate'* (NATURE, vol. xiv 
p 459). he seems, if I may venture to say bo, to confound the 
measure of Force with Force itself, and to lay himself open to 
Mr Spencer’s comment that “ a relation changes the state of a 
body.'* Certainly mv is not a thing, but neither is mv^ a thing • 
yet the latter is the measure of something which Prof. Toit 
asscits to be “as real os matter lUelf'* why is not that of 
which the former is the measure equally real ? EG. 

Bardsea 

[What Prof Tait asserts may be correct or not, but it is self- 
consistent, He asserts m his lecture on “Force” (Nature, 
vol, xiv. p 462) that matter and energy must be looked on ts 
real things, ierame we cannot change the amount of cither. Such 
expressions as and wh, are to be considered a ^ not 

as products of two or more factors This separation into factor^ 
(where one is mv, or zv, for instance) he asserts to be a relic of 
the old erroneous belief in the trust worthiness of the imprefisioii<s 
made on the “muscular” sense. — Eu.] 

Landslips 

In Nature, vol, xxu. p. 5G0, 1 minted out that landslips 
often occoned ui the Salt Districts. I did not then expect that 

1 should so soon be able to refer again to the subject , but on 
December 6, at an early hour in the morning, one of the largest 
subsidences and landslips ever known in Cheshire oacurred. I 
pointed out that whenever frcih water reaches the rock salt it 
dis^lvcs It. In certain districts in the immediate neighbourhood 
of Northwich the ground is completely honeycombed with rock- 
salt mines that had been worked out and abandoned. Into many 
of these fresh water had penetrated, and had become by solution 
strong brine This brine has of late been extensively pumped 
np, and many of these extensive cavities hod become nearly 
empty. The thin criist of rock salt forming the roof of these 
old mlnee had become gradually thinner, owing to its solution by 
water, and on Monday morning the loof of one pit ^ave way, 
and let the superincumbent earth down into the mine, rifting and 
opening the ground to the surface. The surrace rift passed 
acres <i 3ie bed of a large brook, and the water of the brook ran 
through the crevicc into the mines below. In a short time the 
water made a more extensive Cavitji and os the brook was cut in 
two about aoo yards above its entrance into a large lake that was 
drained by the Weaver KlvCF, the water In the lower portion of 
the brook and of the lake, u well as of the Weaver, commenced 
to return and run down the onUrved cavity. -For fpiw or five 
bourf thu nlurnxtnam uureaaad in velocity, pourmg down the 
creter^like hole . Notwithstanding the water of the brook and 
the return water, as well as a Jorge body of water fiom another 
small lake entering this cavityi the water standing in the funnel- 
shaped hole gradually lowered The velocity of both portions 
of the brook increased, and such was the force of the water that 
the bottom of the brook for 100 TAids was scooped out from 

2 feet in depth to 10 feet, and ^flie banks wtto washed awayi 
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making the brook fiom 30 to 40 feet wide in&lead of 20 aa at 

^*^Tbe quantity of water thus rushing down for twelve liours from 
the commencement would be fully 600,000 tons. 'Ihe water lu 
one (lireciion ovci a surface of 160 acres was lowered out foot in 
the space of three hours Shortly after this water commenced 
to rush below it made its way IbroUgh a weak poition of a hainci 
wall into a rock ^alt mine that was being worked. This mine, 
extending over fifteen acics and having a worked-out depth of 
eighteen feet, was completely filled and all the tools, materials, 
WQgeous, tramways, ic„ entirely lost. It will be quite iin- 
possihle ever to pump out the water besides this mine, all the 
□Id abandoned mines were filled, and the bnne, which stood at 
loo yards from the surface on the Sunday, stood at 24 yards on 
Monday night. Tlie water being fresh, great damage was 
expetted by the mluliou uf the salt. Ihis soon occurred, for an 
ol(l mine that fell in forty two years ago, and the cavity ol which 
had been filled with water, gave way, and suddenly the wliole 
land over a circle of about 500 feel in diameter sank, and a large 
portion of w ater escaped into neighbouring pits. The ground 
cracked and rifted and subsided, and a length of road of 160 
yards was destroyed, as also pipes conveying biine to the sail 
works A bilge reservoir holding brine was split across and all 
the brine let out , the rending of the earth pas'icd through two 
kilns of bricks, dropping oncdialf of the kilns at least 2 feet On 
the Mundiy afternoon a tall chimney 90 feet in height became 
affected, and 111 a few hours fell w iLh a great crash, ^hc air that 
had filled the cavities below was foiccd out by the inrush of 
water, and caused all Ihe |iits and brooks near to bubble and boil 
violently, whilst 111 some of the rifts where watci ocemred minia- 
ture mud gcysirs were formed, throwing up mud 10 or 12 feet 
high. Thise appearances extended over a district between two 
brooks for the space of 2000 feet On Wednesday night a laigc 
hole 30 yards 111 diameter and 30 yaiJs deep fell in, and more 
subsidences are daily expee'ed, as the fresh water will eat away 
the pillars supporLuig the roofs of the abandoned mines. 

Tne canty formed on Monday is full of water, and the brook 
now runs through it Some kIgi may be firmed of it when I 
menlinn that it is crater like, and of about 200 feet in diameter 
On sounding it on Wednesday I found i depth of 7S feet of 
water in the ccntic, and various depths from 70 to 60, 50, and 

on to about 12 feet at the in.xrgLii On SuiuUy, on the spot 
which is now 78 feet, there was a saiidbaiik wuh Us ‘>urfaee 
rbove the watei, 

berious injuiv has been done lo one set uf salt works, and five 
seta are slopped for want of bnne, the pipes being broken and 
the road de^lruycd. 

As ihe salt tindc iiicica^cs these enormous sinkings keep in 
creasing, and bccuint iiioic alanmiig 111 llieir cliaiaclcr. 

Brookfield IIou e, NurlliwiLh Thus. Ward 


The Geology of East-Central Africa and the Subterra- 
nean Forest in Bombay 

In Mr. J, Thomson’s \erv inteie*iling "Notes on the Geology 
of East-Central Africa” (Nature, voI xxiii. p 104) he re- 
marks that doubtless the immense development of volcanic rocks 
described by myself (and I may add by ‘'Cveial previous ex- 
plorers) in Abyssinia is of the same age as the volcanic rocks at 
the of Good Hope, assigned to the Trias, 

Mr. Ihomson has I think, overlooked the circumstance that 
whatever may be the age of the Cape volcanic rocks, the teaks of 
Abyssinia cannot be older than Jurassic As I have shown ( Quarf. 
Jour. Ceol. 1869, pp. 403, &c., and "Geology and Zoology 
of Abyssinia,” pp 1S4, ac.), there are 111 the Abyssinian high- 
lands two groups of bedded dolentes and trachytes, the upper 
of which rests untonformably on Ihe lower, while the latter 
overlies limestone with Jurassic (Middle Jurassic) fossils 
1 trust that Mr. Thomson will pardon my suggesting the possi- 
bility of the Tanganyika sandstones being river v alley deposits, 
like the Gondvrana senes of India, rather than Ucustnne, I 
DW be misuken, but the description appeara to me to indicate 
beds coarser than those usually deposited in an extensive lake 
basin. 

In the same number of Na'IURE, p. lo^, is a brief notice of a 
Subterranean Forest m India.” Aa 1 understand the account 
E^ven, the forest should perhaps rather be termed lubmarlne than 
subterranean. My object in calling atteniion to this notice how- 
ever ii to point out that a previous* dcscilption of the same 
fonnation was published in the Rciordt of the Geological Survey 
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of India for 187S, vol xi p 302 'Ihi. account is by Mr. G 
E. Oimiston, Resident Engineer, and agrcei in all essentjal 
particulars with the note ui Naiure I appcmlLcl a few remarks 
on the geological bearing of the discovciy, Ihc "foiest” has 
clearly been depressed, whilst neighbouiing liacls 111 llomliay 
Mand appear to nave been elevated in comparatively recent tunes, 

W, T Blvniorp 


Dr. SlemenB'B Gaa-Grate 

Having endeavoured for some years past to heat my study by 
gas appliances, and having utterly failed in obtaining a comfort- 
able temperature of 60°, as a last effort to accomplish my obj'ect 
I had fitted into an urdinary grate Dr. Siemens's airangcment of 
copper and ii on, the construction of which was communicated 
to the public in the pages of NaturIl, vol. xxin p. 25 Before 
giving the re^-ults of the trial of Dr. Siemens's gas-grate I may 
mention m what way my former gas-stoves failed Aly first gas- 
fire consisted of gas and asbestos, but this gave out fumes which 
were quite intolerable , my second Inal was with a gas-stove re- 
ficcting heat from a copper lining , this not only failed to warm the 
room, but was a chcerlLSs and gum apology for a fire, and to obtain 
even a moderate degree of temperature a uonstant and expensive 
consumption of gas was necessary With Dr. Siemens’s gas- 
giate all that is rcquiied to produce a good cliccrfulfiic ladiating 
heat to all parts of the room, and maintaining a temperature 
from 60° to 62’, IS to turn on the gas full foi aliout twenty 
minute^, and as soon ns the hwer stratum of coke becomes 
incandescent, the gas may be quite turned o/f, the fuel, whetlicr 
coke 01 aiUhiacitc, continuing to burn foi five 01 six Iionr'? 
without any further expenditure of ciLlici gas or fuel 

If tlie fire is lequiicd for a longer time, or if at any time a 
mere rapid combustion is w anted, it is uuly iicccssaiy to turn on 
llic gas again for a few niinutca and add moic fuel. 'Hus is my 
experience of Dr. Siemens’s gns-gratc, and I consider it a gieat 
boon to householders who desire well-w aimed rooms combined 
with economy After the lucid desciiption of llic gas-grite 
given by Dr Siemens in Naiuuc, it would be presumption in 
me lo discuss the scientific explanation of ih action , I shall 
only, in conclusion, venture Lo claim for it the fDllowing advan- 
tages which I believe it to po'^scss over cvciy olhur kind of gas 
stove yet invented — * 

r It gives a deal, smokeless, cheeiful fire 

2 It la most ecunouiical, and vcMy soon pays the cost of the 
construction. 

3 Being absolutely sninkeleijS, coiUnl'Utes nothing to iliat 
constituent of our London fogs which renders them injmious m 
iio many ways. 

This last advantage, if multiplied l>y eveiy liousehoMci at an 
outlay of 25^., arloplmg a cheaper mudifiration than the copper 
and iron gas giate, w^e should before very lung observe a maikcd 
change for the belter in our I.ondun alm^''pbLTe, and the diik- 
ness, diir, and debtruclioii of property with which we Londuucis 
arc annually afiliclcd, would be tilings uf tlic past 

December 13 R DuUi.lAs Hale 


Geological Climates 

T HAVE just lend Jfr. A R Wallace’s letter m NaiuRL, ^oI. 
\xiii p. 124, but as I have not )eL seen bis book, " Island Life, " 
allhough my bookseller had pronused it, I shall defer in> reply 
m NaIURE until 1 •■hall have made myself master of liis ideas. 

For the present I shall only fay 1 hat Mr Wallace's pro- 
posal would benefit the Fular regions but not Bournemouth. 
2 Mr. Wallace omits all mention of the return cold ntntnt^ 
which the admission of tv\o new (iulf Streams into the Arctic 
legions would produce. These cun ents w ould seriously lower 
the temperature of China and Japan , and also of the Uiai 
Mountains and cast of b.urnpe. 

Samuel Hauc.ihon 

Trinity College, Dublin, December 10 


Some weeks Mnce the Rev. Prof. Haiighton took exception 
to a brief letter of mine, in which I suggested that as a bamboo 
f 1 ouri*«hefl in Cooper’s Hill College gaMen, m a norlliern aspect 
winter after winter, it could be used eflccluiilly in an argument 
relating to geological climate*^ The bamboo being found in 
tornd India now, that at Cooper’s Hill, if found in a future 
period, would, according to sume gcologibts, indicate that the 
valley of the Thames was tropical formcily. My letter was 
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written because the Rev. Professor had ^sritten a very long one, 
in which he applied this hind of had reasoning in relation to a 
bit of a lc£^ part of a ticc found at Nournemouth in an Eocene 
deport llie leaves of hia bit resemble those of Amucana 
Cunmnghami squashed , nevertheless a Ihermometnc virtue is 
^ven to the fossil becaubc Lhiii Araucaria is native 111 disliicts 111 
Eutern Australia 

Self -satisfied with Ins recognition oi the simdaiity of the 
leaves, the E.ev Professor coolly assumes that he has made out 
hiB Species, and therefore dennnds the name of mine, giving me 
a Bcoldiiig before I could possibly let him have it. 

It is cunouij that the Rev Professor should not have seen the 
point of my letter, and Ibe only explanation is that he uas so 
taken up with the incomparable value of hi'» delicate "tclf- 
registenng plant IhermomeLer,^' I did not believe in his dis- 
covery, and my bamboo — never mind whence it came — was quite 
as good in the method of argument aa his so called Araucaria 
No botanist would feel satu Tied with the concless evidence of 
the Rev Professor, and his genus is 111 doubt as well ns his 
species. With regard to this, Lindlcy btalid years since that 
Araucaria Cunntn^hami is a “siippiised species” 111 relation to 
the Norfolk Idand C cxceha ho the “ self- registering ther- 
monicter” has neithci bulb nor stem, and the spirit or the mer- 
cury represents the Rev, Piofessor’s genius lie bids me plant 
the bamboo 111 the sunny south west Not so, it is the damp 
BOil and the shade which have permitted the stems to grow up 
to 10 feet 6 inches. ITe tells me lint the bamboo glows 111 
China that fact I had heaid of bcfoie, and it has been strik- 
ingly impressed on many gtncratinns of CelestiaR Last week, 
but too late for my purpose of immediate publication 111 NaIUuI', 

1 learned that llic bamboo iij of the cub-genus Amndinacca, and 
the species is falcata Its natural habitat is m the temperate 
Himaitiyas, where frosts, fogs, and iiorth-easL winds, such as 
plague the Thames Valley, are unknown 

Fin'll ly I believe that the so-callcd A Cunnin^hann 1 ms 
grown of late years 111 the south of England 

December 9 V. Martin Di ncan 

Hailstorm in Dorsetshire 

Ai about I 30011 the 25111 of last November, with a strong 
wind from the south- w cat, this place was visited by a hailstorm 
which lasted about hNe minutes, ticcoinpanml by rain and violent 
gusts of winil, and by a single vivid flish of lightning whicb w'ls 
followed with scarcely more than an aiiprcciable interval by the 
thundei , 

The character of the h'ldslunes which fell on the occasion, 
and which 1 examined hcloie llicy tuuld liave undergone any 
imporlint change induced by the higher IcinperaLurc of the 
surrounding air, may be worth noting , fur ihoitgli they were not 
of very unusual si 7 e, and 111 most rc-'iiects scarcely dciiarted fiom 
what may be regaidcda-^ the typical cundilion of haiLtones, ilicv 
exhibited ‘^oine features not generally met w'lth in so well-marked 
a fuim. 

Ill llicir simplest condition their shape was that of a spheie, 
and in eveiy such ease they consisted of a si)hcrical nucleus of 


/ J - / 



opaque white Icc enveloiicd by a concentric shell of ice per 
fectly transparent and homogeneous, showing none of the radial 
stria: often met wnlh in hailsloiies (Fig. 1) The largest measured 
about half an inch in diameter, the nucleus having a diameter 
of about a quarter of an inch, The appearance of the opaqne 
white nucleus surrounded by its thick crystal -clear envelope was 
very sinking and beautiful. 

In many cases two such hailstones were united firmly to one 
another, ooublless by a process of regelalion after contact. In 
some of these the transparent envelope was continuous around each 
of the nuclei in the plane of contact (Fig 2) In others it was here 
deficient, and the two nuclei were then in immediate contact with 
one another (Fig, 3), The difference thus presented is not without 
significance as affording evidence that there are two distinct 
cmditions under which the union of hailstones by regeUtion 
may occur ; for it is probable that in the former case the contact 
and regclation had aaken place directly betw een the nuclei 


while as )ct free fiom the investing shell of clear icc which hod 
aftcrw ards formed around the Iw in nuclei , while in the latter 
case the envelope had already existed before the contact and 
regelation of the hailstones, 

Another frequent occurrence was the presence of one or two 
Utile piriform offsets, which projected from the surface of the 
haiLslone, and were, like the envelope itself, formed of clear homo- 
geneous ice (Fig. 4) In a paper published m the Proc. Asiatic 
Society for June, 1H80, to which my attention has been called 
by Mr. Scott of the Meteorological Office, very BimiUr club- 
shaped projections of transparent ice nre desciibed by Mr, 
EUnford in Large hailstones figured by Col, God win- Austen os 
having fallen at Calcutta m March, 1877 

It IS possible that in these cases the projections had originally 
the form of crybtals, ami that their faces and angles had been 
rounded off in passing through a warmer region of the atmo- 
sphere, sucli radiating ciystaU of ice not being unknown In 
a memoir by Abich (" Ueber Kugel llagel im Unterem Kau- 
kasu<i,'' Vienna, 1879), for a knowledge of which I am also 
inilLbted to Mr Scott, an account 19 given of certain very large 
hailstones which fell at Tiflis m Georgia, and had large ice 
crystals radiating from the surface. Geo, J Ai LMAN 

Ardmore, Parkstone, Dorset, December li 


Sargassum 

I iiND m Naiure, vol xxiii p. 70, a short report on my 
papei, "Revision von Sargassum," with several objection'-, 
which I believe to be erroneous It is said that the fragments 
occurring sumeliiiies on the open se.i, the so called Sar^assifi/i 
huLt/t! ufHt should have a bright yellow colour Not long ago I 
received fresh camples thereof from the Sargasso Sea, winch arc 
not yellow' at all, these fragmentb arc never bright yellow, but 
of the same brown, varying to yellowish colour as decaying 
lucits VMsuuloiiUs I observed the latter, for instance, 111 this 
condition in several fjords of Norway, where I found broken 
Fucus 111 greater quant ilie; than ever I did Sarga^suiu in the 
open sea between England and the West Indies 

Murocysh^ pynfcra shows always stem and leaves entangled 
in a ball, "if broken and swimming in the open sea {vufc p. 235 
of my treatise), and the Sargasso fragments of the open ^ca are 
also often entangled in compact balE, as Sir Wyville Thomson 
slates ("The Atlantic,” 1. 194)1 seen on my 

photolypic tabic, I'lg. 1 

If the ffoating Sargassum should have no repiudiictivc organ?, 
this would lie no diffiLuIt), hut rather a confirmation of my 
\Lev\3 oil the fragmentaiy natuie of swimming Sargassum, for a 
particular pelagic species could not be without reproductive 
organs Resides there have been found " with certainty” somc- 
timcii samples m the ojien sea W’llh reproductive organs, and I 
gave an rxidaiiatiun uf Lhcir seldom occurrence by want or 
breaking off of the air vesicles 1 he writer on my paper is 
mistaken in compaiing Macro :ysiis and Fucus with Sargassum, 
for the air- vesicles and reproductive organ-, of Sargnssum are 
separate fiom the leaves and isolated on thin stalks, which 
break off easily, w'hilc those of Fucus .ind Macrucystis arc never 
separate, but in the middle of the leaf or on the base, or on the 
I bioadcndof tbelcaf or thallus. Therefore swimming Saigassum 
IS found often without reproductive oigan*;, and its air-vcsicles 
are often broken off, whilst on Macrocystia and Fucua such a 
separation is not possible. Having refuted thotc objections, and 
having also brought in my paper many more arguments against 
the existence and vegetation of Sargassum bacctfet^m than 
there arc mentioned in the short report, 1 hope that my results 
on Sargassum wdl now generally be accepted 
Leipzig-Eulntzsch, December 4 Ono Kuntze 


Note on an Acoustical Constant 

The number of vibrations executed in a Hecond bv a stretched 
string IS generally represented in the text books by a formula 
expressing the method of its variation with the determiniTig 
circumstances, such as — 



where d 19 the diameter, / the length, s the specific gravity of the 
string, and T the tension or stretching force, but the absolute 
number of ir.bralions is not generally given by the formula. 
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Now if we write instead of the above — 



Wallacej 1 should have said that the climate of Vancou\ 
Island was a good deal inilder than that uf London 

Ldmuni) II. Verney 

Travellers* Club, Pall Mall, S W., December 1 1 
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where h is some constant, it is evident that k will not depend on 
the nature of the string but solely on the system of units employed 
to express r/, /, and T. 

If C.G S. units be employed, we have, as stated in Prof. 
Everett’s translation of Dcschanel — 


a/V m' 

lit length ; and 
adius of the wir 

” = vV - Vt- 


where m is the of unit length ; and aa wc may write instead 
of m, vr' J-, r being the radius of the wire, ue shall have — 


A V 

fio that here A = — — = 5642 approximately. 

V TT 

With any other system of units we may of course determine k 
from the value just given, by multiplying or dividing by the 
ratios of the new to the C G.S. units , for example, if d be 
expressed in miUimetreF, / in metres, and T m kiLogramine<i, our 
new constant would be — 

A I 10 I 

V,- l' 

= 99 ”4 = 55 8,. 

VTT 

Hut we may also determine k directly for any system of units in 
the following manner : — If, in the formula — 




we make rf, /, T’, r, each unity, wc shall have — 

»f - / 

Imagine then a wire of water, 1 mm. diam,, 1 metre long, 
stretched by a weight of i |kilo , its weight would be 7854 
grm., and //, the tension length," or length which would 

be equal in weight to the stretching weight, would be 

= 1273 ’2 metres. The velocity v of transmission of a pulse 
along the wire would be ^ II - ^9’8i X 1273*2 = 111 76 
metres per second, and the number of vibrations per second — 

" = 5588 = *. 

the same fij^ure aa that obtained above. 

If the units in whith rf, /, and T are expressed are respectively 
the tenth of an inch, the foot, and the pound, k becomes 48 66 
In the later editions of Ganot's '‘Physics*’ we find the 
formula — 


" = 9 8257 \/f 


given, where c 11 the “ tension length,” and / the length of the 
string, both expressed in inches. This formula would of course 
be of more easy application than those given above when w'c 
know the weight pier foot of the siring, but doci not directly 
show the relation of n to the diameter and specific gravity 

XT -n W. J Grey 

New castle-on-Tyne j Dunn 


The U,S, Weather Charti 

1 SHOULD he much obliged if you would inform me wheihcr 
the United States Monthly Charts of Meteorological Data, 
in continuation of the senes published in Nature, can be 
procured m London, and if so where. H. M 

6, Charles Street, Grosvenor Square, December 7 


Climate of Vancouver Inland 

Mr, Alfred R. Wallace a wts m his letter pubh-.hed in 
Nature, vol, xxiii. p. 124, that the climate of Vancouver 
Island IB not 10 mild as that of Ixmdon 
For three yenrs 1 commanded a gunboat on those shores , 
speaking from recollection, and not from recorded observations, 
and with great deference to so distinguished a naturalist as Mn 


Meteors 

On the evening of November 20 at about S p m my aUeuUon 
was attracted by a number of meteors appearing as often a^* once 
per minute in different quarters of the heavens, but pursuing 
courses apparentty radiating from a point near the constellation 
Andromeda M A. Veeder 

J.yoDS, New York, November 22 


THE PROBABILITY OF PHYLLOXERA 
CROSSING THE TROPICS 

M UCH .'il.irm has been felt by the wine growers of 
South Africa at the possibility of the phylln\era 
being introduced into the Cape vineyards Very stringent 
regulations have been framed in consequence, prohibiting 
the importation of living plants or vegetables in any form , 
and so rigidly have these icgulations been earned out 
that u lb stated that, in accordance with them, a cargo of 
potatoes from New Zealand uas destroyed on its reaching 
Capetown 

It IS generally conceded by the experts who have been 
I consulted that the importation of Mnes, on the tissues of 
which the phylloxera would be able to live in transit, 
must be prohibited Ihe phylloxera can however, it is 
admitted, feed on no other »plant but the vine, and the 
important question foi the bouth African Government 
to decide 15 whether it is really needful to exclude other 
plants or vegetables besides the vine In order to obtain 
the best opinion upon this point, Dr Maxime Cornu was 
consulted He accordingly drew up scxcial reports, in 
which he expresses the opinion that, though extremely 
unlikely, U is still iheoictically possible th.u the phylloxera 
should be conveyed from Europe to South Afnca by 
means of other vegetable prodiu ts than the vine, and he 
therefore supports the prohibitive actmn taken by the 
Cape Government 

The in( onvenicncc to the community which such a 
policy involves is necessarily consider.ible The grounds 
of Dr Maxime Cornu’s decision have therefore been 
caicfully considered by an entomologist who has studied 
the subject and who has diawn up the following notes 
The question is of great importance to all wine-growing 
countries in the southern hemisphere, and as these 
doubtless contain many readers of NA^UR^, I think the 
publication of these notes in its columns will give them 
the best opportiinily of being fairly considered 

T T- D. 

NoRs on Dr Cornu's Rt'Pori^ on the PhyUoxrra, and 
on the Protective Measures against its Intfoduciton 

Among the " truths ” laid down in the first report. No. 

I is, "The Phyllo.\era vastatn.. lives only upon the 
vine” This is emphasised in the third report (" Memo- 
randum nn Laws of Protection, «S:c Paragraph No IV , 
stating, "they (the insects) can, moreover, subsist only 
upon the vine ” 

Notwithstanding these unreserv'ed statements of this 
fundamental fact in the life history of phylloxera, the same 
** Memorandum on Laws of Protection, &c , * proceeds (in 
Its " General Conclusion ”) to recommend, " if such a course 
were possible,’^ the imitation of '^thc example set by 
Algeria, and to forbid the introduction of all vegetable 
products whatever, with the exception of (hose which are 
absolutely requirca for consumption ” 

It may well be asked on what giound such a recom- 
mendation IS based After bMting (Third Report, Para- 
graph IV ) that the pliylloxcr.i cannot hvc when dis- 
sociated from the vine for more than four or five days, 
and requires protcct'on fiom dessicalion in any case. Dr 
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Cornu proceeds (Paragraph V ) to sketch ** the most 
favourable conditiotis for the introduction of the insect " as 
follows . — " A phylloxera is removed m the soil, say a ' 
pregnant mother, which survives for a period of five days ; 
n lays an egg before dying , the egg Lakes fifteen days to I 
hatch (at the mean temperature of 59 deg Fahr ), and the ' 
young insect which is produced five days to die This 
makes mall twenty-five days" That is to say, that the 
maternal phylloxera, when in articulo imrtis^\. the end of 
hci five days' dessication and btarvatioiij is to lay an egg ; 
that this egg. produced under such extraordinary con- 
ditions, 15 to natch in due course, and, after undergoing 
total starvation from Us birth, is to li\e out the normal 
term of five days allotted to the mother (presumably well 
fed until she Started on the dolorous voyage), and after 
all this IS to land at the Cape and propagate its species in 
the nearest vineyard at hand ' If tnese are the most 
favourable conditions ” under which the phylloxera would 
be introduced, wc may surely say with Dr. Cornu in 
another part of the same report (Paragraph Vll. a) that 
“ it woulcf leqiiire a concatenation of circumstances which 
It 15 difficult to imagine to bring about the misfortune of 
the insect's introduction," It is as well also to note that 
the writer expressly states (Paragraph V.) thajt the egg’s 
hatching is accelerated when the temperature exceeds 59 
deg Fahr., so that in the supposed case, if the starve- 
ling progeny cvei did sec the light on the voyage, it would 
probably emerge in a tropical temperature long before the 
normal fifteen days allowed, and *,0 resign its life of total 
abstinence before reaching the promised land of plenty 
at the Cape. 

Let us now turn to the “w'intcr egg,” which, as Dr 
Cornu states ^Paragiaph VI.), *‘ib particularly to be 
dreaded'’ This is the rarest condition of the insect, 
each female of the generation w'hich includes both sexes 
hying only one egg (Paragraph VI ) 

'Mt is to this egg alone tnat the introduction of the 
hylloxera in packing-cases, straw, d:c, could be attrU 
uted , this would how ever require confirmation ; in 
fact I am not aware of any well-authenticated instance 
of the introduction of the phylloxera resulting from the 
transmission of the winter egg” (Paragraph Vll ). 

This admission on the wTiter’s part seems to icduce 
any apprehension about the winter egg to infinitesimal 
proportions, especially when it is noced that the ''winter 
egg," as its title implies, is a state limited to cold weather, 
and "commences to develop at the return of the fine 
weather" (Paragraph Vf.) If a specimen of this rare 
au/ d^hivtr did by, any chance (in the absence of the 
vine-stems or branches upon which it is laid) start on 
a voyage for South Africa, w'e may be very sure that in its 
passage thiough the whole extent of both tropics it would 
very speedily cease to merit its title, and become a miser- 
able phylloxera dW^ only to share the fate of its luckless 
relative, produced from the last dying egg of the mir£ 
fiondeuso. It does not mend matters to find Dr. Cornu 
st^tmg in italics (Paragraph Vll,), "Such introduction 
is nevertheless possible from a scientific point of view” 
Impossibility can with accuracy be predicated of but very 
few propositions , as a rule it is safer to say of most 
matters apparently inciedible that it is next to impossible, 
and this may V cry certainly be said in the present case, 
and when all known facts and conditions place every 
probability against a bare possibility, wise men will know 
how to acf. 

As long^ as vines and all parts of vines from abroad arc 
kept out the Cape, the requirements of the wine mdustiy 
arc fully ipet This prohibition was put in force by the 
late Government, by Proclamation No 88, of November 
30, 1876, and has been in force evei 'since that date. As 
late as the 4th December last, attention was specially 
directed to this Proclamation, with the intimation that its 
provisiuns would be stiictly enforced (in Government 
Notice, No. 1288, of 1879) The present superfluous 
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and vexatious restrictions were added by Proclamation 
No 14, of January, 1680, and all the facts adduced by 
Dr. Cornu point to Iheir futility. 


SONGS OF THE SCIENCES— L ZOOLOGY 

'\^£ must regard it as a noteworthy sign that Science 
* ' has begun to percolate so through society generally 
that it has reached the pages of Punch Almost every 
week we find a bit of more or less telling waggery, and 
last week the first of a senes of "Songs of the Sciences" 
appeared, which wc leproduce : — 

Oh I merty is the Madrepore that sits beside the sea^ 

The cheery little Coralline hath many charms for me ; 

I love the fine Fchmodenni of azure, green, and grey, 

That handled roughly fling their arms impulsively away : * 

Then bnng me here the microscope and let toe see the cells, 
Wherein the little Zoophite like garden floweret dwella. 

We'll take the fan Anemone from off its rocky seat. 

Since UandeleUus has said when fried ’tis good to eat ; 
Dyspeptics from Sea-Ciiciimbera a lesson well may win, 

They blithely take then organ^i out and then put fresh ones in. 
The Rotifer m whirling round may surely bear the bell, 

With Oceanic HydrozouU that Huxley knons bo well. 

You've heard of ihe Ociopn>}, "tis a pleasant thing to know, 

He has a ganglion makes him blush not red, but white as snow : 
And wby the strange Cercaria, to go a long way back, 

Wears ever, as some ladies do, a fashionable "aac" ; 

And how the Prawn has paraiiites that on his head make holes, 
Ai»k Di. Cobbold and he'll say they’re Just like tiny soles 

Then study well zoology, and add unto your store, 

The talcs of Biogenesis and Protoplasmic lore . 

As Paley neatly has ob'jcrved, when into life they burst, 

The frog and the philosopher aie mat the same at first. 

But what's the origin of life remains a puzzle stilb 
Let Tyndall, Haeckel, Jlastian go wi angle as they will. 


THE A UGUST A URORAS 

I had the pleasure of witnessing to great advantage 
at Christiania the superb aurora of August 12 last, 
as well as that of the 13th, it is possible that some account 
of these displays as seen m Norway may be useful for 
comparison witn accounts of their appearance in England. 

My attention was first drawn to the aurora on^ing 
into the open air at 11 pm At 10.30 p.m a friend had 
remarked that the night seemed unusually dark, and that 
the stars were shining brightly. When first seen by me 
the aurora consisted of a wide arch of diffused light, the 
centre of which was about 30° in height. A few broad 
streamers were then beginning to appear. 1 walked as 
quickly as possible to a hill whence a good view could be 
obtained, but 1 had hardly got there before the aurora 
had already reache4j about i f.iop m , its maximum splen- 
dour. Broad streamers had by this time covered almost 
the whole of the northern half of the heavens, converging 
to a point considerably south of the zenith, forming a 
grand corona The arch was still highly luminous, and 
from its upper margin coruscations or waves of white 
light shot up every two or three s^onds towards the 
zenith. At this time also there suddenly appeared 
to the east of magnetic nortli a apleadid sheaf of 
rays proceeding from the horizon altogether beyond 
the auroral arch, and apparently in complete indepen- 
dence of it. These rays, through bright, attained an 
elevation of only some 35“, and belonged apparently 
to a distinct auroral discharge. At 11,15 the ^ch had 
already begun to fade, but a mass of rays shone out 
brightly near its eastern termination. Throughout the 
display I was struck by the tendency to the formation of 
compact bodies of streamers which seemed to fiank each 
end of the arch. As the arch faded the pulsations of 
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light increased in frequency and brilliancyj and at 11.25 
they might be descnl^d as broad flashes overspreading 
a large part of the northern half of the sky^ always 
traveUmg upwards, and sometimes passing the zenith. 
The mun body of streamers had by this time mostly 
faded, after ffoing through an extraordinary senes of 
changes whicTi I found it quite impossible to record 
Every minute or two new rays would strike up to the 
zenith, or sometimes beyond, and every now and then n 
ortion of an older ray would suddenly shine out with a 
ind of phosphonc light. 

The display now rapidly faded, and though at 1135 
and again about 11.45 there were minor reappearances of 
rays, the aurora seemed to be near its end, and I returned 
home. 

The brightness of the phenomenon was somewhat 
delusive , for when a superb corona of rays covered the 
northern sky, 1 could only just read my watch by its 
light, and could not read what I endeavoured to write 
down on paper The light was either white or of a 
greenish yellow tinge. There was no trace of the redness 
or other colours seen on other occasions. 

By very good fortune I was able to watch the aurora 
of the next night (August 13) under the most favourable 
possible circumstances, namely, while steaming down the 
Chris Liania Fyord, in the steamship Angelo^ during a 
beautiful calm evening. The aurora began at 10 20 p.m 
with a very faint uniform arch, or rather line of white 
light, appearing 8° or 10° above the horizon, with difiicuUy 
distin^ished from the twilight This soon faded away 
entirely, but at 1035 reappeared as a very distinct 
luminous arch, separated by a dark space from the twi- 
light. Some slight signs of rays now also appeared 

At 10,45 the arch seemed to be rising somewhat, with- 
out ever attaining a height of more than about 15°. The 
lower edge became indented by ray-hke notches There 
was a tendency to the formation of streamers at the flanks. 
At 10 50 a fine single ray shot up from the bonzon right 
thiough the arch, at eo° to west of true north. Streamers 
also began to appear above the arch, and especially at its 
eastern end , but the streamers were m no way comparable 
to those of the previous night The arch now began to 
lose Its previous regular form, and to go through a re- 
markable senes of gradual changes and contortions, 
which it la impossible to desenbe By degrees the eastern 
end became incurved in the manner of a folded curtain 
(like the pictures of auroras in the Polar regions which 
we sec in books), ^nd a few fragments of rays tended to 
form an inferior arch. 

For more than an hour the light of this aurora was 
steady; but about il 30 pm pulsations first began to 
appear faintly, soon increasing in frequency and width. 
As the pulsations grew the arch almost insensibly disap- 
peared, but patches of light and , fragments of rays 
occupied the sky above where the arch had been, and 
were every instant lighted up, as it were, by the passing 
coruscations These flashes of light became more and 
more frequent, following each other every second, or even 
several times in a second, so as to produce at last a kind 
of nisthng or dancing appearance. They were most 
intense upon the rays and patches, but were not confined 
to them. At 12.30 the display wras failing, the waves 
being less freouent. At 1 a,m. there remained only a few 
irregular patches of faint, steady light, with occasional 
flashing waves. The light was again white, or greenish 
yellow. On neilhei occasion did the aurora seem to have 
the slightest relation to the ordinary vaporous clouds of 
the atmosphere, nor did the dark space beneath the arch 
seem to be more than might be explained as the effect of 
^trast, 

Mr. Thomas Bennett, who is well known to all Nor- 
wegian travellers, and has resided many vean in Christi- 
aniL informed me that the « aurora of the 12th was 
l^robably the finest he had ever seen among the many 


grand displays which occur in Norway. Though 1 have 
witnessed several fine auroras, including some of those 
seen in the United States in August and September, 1B59, 
and two fine displays of the Aurora Australis (September 
14 and 16, 1854), I cannot call to mind that 1 ever saw 
coruscations or waves of electric light at all approaching 
those seen at Christiania on this occasion. The books 
say comparatively little about these coruscations, nor do 
the letters In Nature, vol. xxii. p 361, mention them as 
seen in England Yet they probably represent the most 
important part of the phenomenon, the active discharge of 
electric energy 

1 neither saw nor heard anything in Norway of an 
aurora on the night of August 1 1. About the dates I give 
there can be no possible mistake, because the steamboat 
from Christiania to Hull departed as usual on Friday 
evening (August 1 3) The times mentioned are the local 
times by the public clock at the Christiania University 
Buildings. W. Stanley Jkvons 

P.S. — The above account was mostly written a few 
days after my return to London, according to notes taken 
at the time. I print it now for what it may be worth. 
After thinking the matter over for three months, and 
comparing the auroral coruscations above described with 
the exquisite discoveries of Mr. Crookes, taking into 
account also some icmarks in the article on auroras in 
the new edition of the '^Encyclopxdia Britannica," 1 
venture to make the suggestion that these corusca- 
tions arise from highly tenuous matter (in what Mr. 
Crookes calls the radiant state) projected through the 
higher parts of the atmosphere. It is not possible 
by words to give an impression of such a phenomenon 
in the least degree approaching to that naturally acquired 
by watching it under favourable circumstances for several 
hours. My belief that dunng the auroras described, 
puffs ^ as it were, of radiant matter were discharged at 
a great elevation above the earth’s surface, and the 
luminosity of these puffs perhaps arises from conflicts 
between the projected molecules and those already spread 
about the almost vacuous space. The arch and most of 
the streamers probably belong to a lower, though still a 
very high part of the earth’s atmosphere, but certain of 
the sti earners, as well as patches of luminous matter seen 
on the night of the 13th, certainly exist in the lofty regions 
through which the radiant matter is projected The ex- 
planation of the strcameis must probably be approached 
through that of the coruscations, but they are enfects of a 
very different kind W. S. J 

November 22 


THE INFLUENCE OF A TUNING-FORK ON 
THE CARDEN SPIDER 

TTAVING made some observations on the garden 
spider which arc 1 believe new, I send a short 
account of them in the hope that they may be of interest 
to the readers of Nature 

Last autumn, while watching some spiders spuming 
their beautiful geometneal webs, it occurred to me to try 
what effect a tuning-fork would have upon them. On 
sounding an A. fork and lightly touching with it any leaf 
or other support of the web or any portion of the web 
itself, I found that the spider, if at the centre of the web, 
rapidly slews round so as to face the direction of the fork, 
feeling with its fore feet along which radial thread the 
vibration travels, tlaving become satisfied on this point, 
It next darts along that thread till it reaches either the 
fork Itself or a junction of two or more threads, the nght 
one of which it instantly determines as before. If the 
fork IS not removed when the spider has arrived it seems 
to have Che same charm as any fly . for the spider senes 
it, embraces it, and runs about on the legs of the fork 
as often as it is made to sound, never seeming to learn 
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by exMnence that other things may buzz besides its 
natural food. 

If the spider is not at the centre of the web at the time 
that the nark is appliedj it cannot tell which way to go 
until it has been to the centre to ascertain which radial 
thread is vibrating, unless of course it should happen to 
be on that particular thread or on a stretched supporting 
thread in contact with the fork 

If when a spider has been enticed to the edge of the 
web the fork is withdrawn and then gradually brought 
near, the spider is aware of its presence and of its direc- 
tion, and reaches out as far as possible in the direction of 
the fork , but if a sounding fork is ^adually brought near 
a spider that has not been disturbed, but which is waiting 
as usual in the middle of the web, then instead of reaching 
out towards the fork the spider instantly drops — at the 
end of a thread of course If under these conditions the 
fork IS made to touch any part of the web, the spider is 
aware of the fact and climbs the thread and reaches the 
fork with marvellous rapidity. The spider never leaves 
the centre of the web without a thread along which to 
travel back If after enticing a spider out we cut this 
thread with a pair of scissois, the spider seems to be 
unable to get back without doing considerable damage to 
the web, generally gumming together the sticky parallel 
threads in groups of three and four. 

By means of a tuning-fork a spider may be made to eat 
what It would otherwise avoid I took a fly that had 
been drowned in paraflin and put it into a spider's web 
and then attracted the spider by touching the fly with a 
fork. When the spider had come to the conclusion that 
it was not suitable food and was leaving it, 1 touched the 
fly again This had the same effect as before, and as 
often as the spider began to leave the fly I again touched 
It, and by this means compelled the spider to eat a large 
portion of the fly. 

The few house-spiders that I have found do not seem 
to appreciate the tuning-fork, but retreat into their hiding- 
places as when frightened , yet the supposed fondness of 
spiders for music must surely have some connection with 
these observations, and when they come out to listen is it 
not that they cannot tell which way to proceed ? 

The few observations that I have made are necessarily 
imperfect, but 1 send them, as they aflord a method which 
might lead a naturalist to notice habits otherwise difficult 
to observe, and so to arrive at conclusions which I m my 
Ignorance of natural history must leave to others. 

C. V. Boys 

Physical Laboiatory, South Kensington 


THE AfEVEE/ILOG/CjlL SOCIETY OF GREAT 
BRITAIN AND IRELAND 

T here was a time, now almost beyond the memory 
even of the oldest inhabitant, when the stillness of 
our learned halls was unbroken by the wrangle of con- 
tending geologists, when the science of geology could not 
be said yet to exist, when those who occupied themselves 
with stones found a congenial atmosphere of solemnity in 
ihe quiet domain of crystallograpny, whence with the 
boldness of adventurers they made little excursions into 
[he more open and dangerous waters of chemistry, Days 
of slumberous peace as they now seem to one who turns 
over the ponderous dusty pages in ivbich their records 
are duly chronicled ! To the mineralogist of those days 
the interest and importance of rock-masses was measured 
by their richness or poorness in mineral specimens. 
Surrounded by his cases of minerals — the reward of years 
of patient toil and judicious expenditure, with what tender 
interest would he survey his treasures ! We knew him in 
old times, yea and loved him. Enthusiastically would he 
describe how he had contrived to secure that priceless 
unique crystal ; how day after day he had searched the 
roclu in vain, till at last one lucky stroke of the hammer 


laid open that magnificent druse ; how he had bought 
that matchless group from a sailor who used it to keep 
down the lid of his tobacco box. Kindly too he was, 
and all the more if you took interest m his favourite 
pursuit. Ask him to tell you the difference between two 
resembling minerals, and he would launch out with evident 
relish into his external characters." Lovingly would he 
handle the specimens, as if they were the children of his 
old age. Eagerly would he descant upon the difference 
between "lamellar distinct concretions”; how some were 
"indeterminate curved lamellar," others were " fortifi- 
cation s-wise bent." And then would follow the whole 
string of characters — " semi-hard," "not particularly diffi- 
cultly frangible,” “ supernatant,'* " pretty cold," " not par- 
ticularly heavy,” between “aurora-red" and "hyacinth- 
red," or between "mountain-green’' and “celandine- 
green.” Such jargon it seemed to youthful ears I One 
could not but admire indeed its methodical precision, but 
the questions ever forced themselves on one's mind — What 
IS the living truth underlying it all ? Were minerals 
really created merely as a basis for our old friend's 
systems of classification? Or can they not be made to 
yield up some intelligible record of their own history and 
of the planet of whicm they form a part ? 

When the discoveries of William Smith drew off the 
attention of students to the marvels revealed by strati- 
graphical geology, mineralogy rapidly sank into neglect 
in this country. By a cunoiis revulsion of opinion rocks 
were now appraised as of importance in proportion as 
mere mineial specimens weie absent from them, for where 
these occurred organic remains were usually not to be 
looked for ; and organic remains now took the olace of 
minerals. Men who would formerly have trudgea cheer- 
fully a whole day with a 14-lb. hammer on their shoulders 
to secure a few minerals were now to be seen as enthu- 
siastically hunting for ammonites, gryphaeas, belemnites, 
echini, fossil fishes, and other buried treasures of the 
stratified foimations. Unmeasured was the scorn of the 
veteran mineralogist for this new-fangled pursuit. To 
neglect such attractive objects as minerals, with their 
exquisite forms and colours, for the dingy and fragmentary 
relics of extinct whelks, lobsters, and other pre-adamite 
vermin seemed to him an utterly unaccountable form of 
madness. And so his beloved cabinet became dearer to 
him than ever. In its quiet retreat he lived with his 
specimens in the past, and allowed the strong rising tide 
of pal.£ontology to rush and roar past him unheeded. 

But cycles appear in scientific as in political opinion 
For some years past there has been a growing conviction 
that palaeontology has had a long enough monopoly of 
powerin the geological commonwealth, and that the mincral- 
ogical side of the science has in this country been unduly 
neglected and discouiaged. The attention now bestowed 
among us upon petrographic a 1 research is a pleasing proof 
of the reality and steady progress of this reaction Another 
token of the same change is supplied by the foundation 
and encouraging growth of the Mincralogical Society of 
Great Britain and Ireland This society was instituted 
in the early part of the year 1876. It counts among its 
members a laige and increasing number of the best 
geologists in the three kingdoms. But its operations are 
carried on so quietly and unostentatiously that its work 
and aims are probably not yet so widely known as they 
deserve to be. A body gathered under the leadership of 
Sorby and Heddle is one which may count on support 
from all to whom the advancement of mineralogy 
and mincralogical geology among us is an object of 
interest. As a rule our scientific societies are bodies 
with a local habitation, gathering most of their cflective 
members from the district in which their rooms are placed. 
But the Mincralogical Society, as its name denotes, 
embraces the whole United Kingdom. It has no build- 
ings of Its own nor any one special home. Its meetings, 
like those of the British Association on a large scale, ace 
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held from time to time in different towns throughout the 
country, its object being to form a bond of union among 
those who cultivate mineralogy or who wish to see this 
science restored to the place which U ought to hold in a 
land where so much sound geological work is being done 
The Society publishes a '* Mineralogical Magazine,'* of 
which three volumes and part of a fourth have already 
appeared. This publication contains numerous papers 
by Dr Heddle and the indefatigable secretary, Mr 
Collins, also some by Mr Sorby, the litc Mr J C 
Ward, Prof. Bonney, and other well-known writers No 
one need fear to encounter m its pages the resuscitated 
ghosts of the old mmcralogical “Dryasdusts" Peace 
to their manes I They did good though limited work 
in their day, which deserves our respect for it'* thorough- 
ness. But, with affectionate reverence for these early 
masters and their crabbed lingo, wc breathe a more open 
breezy atmosphere now. The mineralogist's ken sweeps 
far beyond the liinits of his cabinet and laboratory. 
Hand-in-hand with the geologist and palaeontologist, 
being elder brother to both, he takes his share in the 
task of unravelling the structure and history of the earth. 
Towards the attainment of this union the Mineralogical 
iiociety aims, and it deserves the heartiest wishes for its 
success Arch. Geikie 


SMOKLLE^S LONDON 

I WRITE for the purpose of expounding a scheme 
which, if adopted, would make l.ondon a smokeless 

city 

When taking upon myself to explain a subject in a few 
minules which has taken many years to develop in my 
own mind, there is a great temptation to put the reader 
in possession of the steps which led to the conclusion 
The conclusion itself however has so much to recommend 
it that I will confine myself to the results of my reasoning 
only. It IS enough to say that they were arrived at to a 
great extent by an exhaustive exclusion of less feasible 
plans 

First then I propose to take advantage of the existing 
plant of the gas companies 1 find tliey are amply 
sufficient for the purpose 

Instead of taking 10,000 cubic feet of gas per ton from 
the coal, I propose to take 3333 cubic feet, and to pass 
three limes the quantity through the retorts, 01 any oihcr 
proportion that may be found most convenient. The 
result of doing so is startling 

The companies will have double the quantity of by- 
pioducts they have at present in the shape of tar and 
ainmoniacal liquids , the community will have 24-candlc 
gas instead of 16-candle gas ; the fuel resulting from the 
process will light readily, and it will make a cheerful fire 
that gives out 20 per cent more heat than common coal , 
London would become a smokeless city 
In dealing with the figures I shall take them roughly, 
but in such a way that by including a few outlying cor- 
porations they could be made absolutely correct. 

1 take the total annual consumption of coal m London 
to be 6,cx5o,ooo tons Of this I take 2,000,000 tons to be 
the annual consumption of the gas companies The total 
quantity of fuel used for general purposes I take to be 
4|000,ooo tons of coal and 1,000,000 tons of coke sold by 
the gas companies. 

We shall now see what would be the result if we tieat 
the whole of the 6,000,000 tons in the retorts on an ex- 
traction of less than three hours, instead of the six hours 
at present prevailing. 

The total quantity of 16-candle gas consumed in London 
may be taken at 20,000,000,000 cubic feet. This would be 
at the rate of 3333 cubic feet per ton upon 6,000,000 tons, 
the total quantity of coal consumed in London. The 
midual smokeless fuel would amount to 5,100,000 tons, 
or this 1,000,000 tons would be required for the extraction 
of the gasj leaving 4,100,000 available for the general 


uses of the community This has to be compared with 
Lhe 4,000,000 tons of coal and the 1,000,000 tons of coke 
alieady referred to as consumed at present Now the 
smokeless fuel which results from an evti action of 3333 
cubic feet of gas per ton has a heating capacity fully 20 
per cent greater than common coal, and 10 per cent, 
greater than coke. This gives us the exact equivalents 
of the 5,000,000 tons of fuel at present in use 

So far the account as regards the fuel available for the 
community balances. We may now deal with the differ 
cnce in value between 16 and 24-candIe gas As the 
value of the gas vanes directly a'a it^ illuminating power, 
the calculation is very simple If we take the average 
price of i6-candlc-gas to be 3j. 6// per thousand cubic feet 
we shall find the total value of the 20,000,000,000 consumed 
in London to be 3,500,000/, but as we have by my 
scheme the same quantity of 24-candIc-gas, the value will 
be increased to 5,250,000/ ; here then we have an annual 
sum of 1,750,000/ to place to the credit of the system. 

'lurning now to the by-products seeing the gas 
companies by the new arrangements would subject three 
times the quantity of coal to the heat of their retorts 
during the period when the tar and ammoniacal liquors 
pass off most rapidly, 1 do not think 1 am wrong in 
estimating the yield at double its present amount Taking 
this upon the tar and ammonia to yield 3^. 9// per ton of 
coal, wc find Lhe total value of these bypioducts to be, 
at present, on the supposed consumption by the gas 
companies of 2,ocx5,ooo tons of coal per annum, 375,000/ 
This being doubled under my scheme, an additional sum 
of 375,000/ must be placed to its credit. 

But the basis upon which we have hitherto been 
arguing is that the gas companies under the proposal 
scheme are getting their coal for nothing. We have 
been supposing that the community become the pur- 
chasers of 6,000,000 tons of coal and hand it to the gus 
companies At present London only pays for its general 
consumption on 4,000,000 Lons of coal and 1,000,000 tons 
of coke. Let us now suppose that the companies pay the 
same sum annually that they do at present for their coals; 
if so, they would pay upon 2,000,000 tons, or an annual 
.amount of 1,600,000/, if their coals cost i6j. per ton 
From this falls to be deducted the money they at piesent 
draw from their sales of coke, which, when taken at 6 j 
ycr ton of coal carbonised under the cxi^^ting system, still 
leaves a sum of 1,000,000/, which they could afford to 
pay per annum for the use of the 6,000,000 tons of fuel 
as proposed in my scheme. We will now take the total 
payments of the community fur thcir coal to be upon 
6,000,000 tons, for which wc will further suppose thc> 
pay at the rale of 16^* per Con first cost This would 
amount to 4,800,000/ pei annum From this falls to be 
deducted the 1,000,000/ contributed by the gas com- 
panies for the use of the fuel, also the 1,750,000/ charged 
on the difference between the 16- and 24 candle gas 
already referred to, also the sum of 375,000/ of additional 
income from the by-products I'his would leave a net 
sum paid by the community for its fuel under my scheme 
of 1,675,000/ Under lhe present system they have to 
pay, say i6j. per Lon on 4,000,000 tons of coal, and say 
121 per ton on 1,000,000 tons of coke This makes in 
all the sum of 3,800,000 per annum Here then we have 
a balance in favour of my scheme of 2,125,000/ annually 
This may be taken as the yearly value of London smoke, 
which I propose to convert into useful products by Mcr 
at present tn use. 

I have only in conclusion to say one or two words about 
the efficiency of the scheme as regards the fuel It lights 
easily, it gives off no smoke, it makes a cheerful fire, it 
gives out more heat than either coal or coke, it will be 
cheaper per heat-unit than the coal at present in use, 
London would become a smokeless city, and all that 
would fall to be deducted from the sum of 2,125,000/. per 
annum would be confined to a few items, such as the cost 
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of additional workmen employed in charging the retorts, 
interest upon additional capital required for transit 
appliances, and the teiim to be made with the gas 
companies for carrying out the scheme ^ 

I cannot close without acknowledging the help I have 
received from Mr. Wallace, the gas manager at Woolwich 
Arsenal, and the valuable information obtained from Mr 
Field's tabulated accounts of the London gas companies. 
So far as I am awaie my contributions to the Builder 
and elsewhere are the only writing on the subject of my 
scheme that has ever been made public. 

W D. SCO’IT Moncrieff 
Westminster, December 13 


NEIV GUINEA * 

O F the few travellers who have attempted to explore 
the great island of New Guinea, Signor D'Albcrtis 
must undoubtedly be considered the chiefs since he alone 


has made extensive and repeated journeys both in the 
north-western and the south-eastern parts of the island, and 
has thus been able to examine and compare some of the 
most distinct tribes or races which inhabit the country. 
The narrative of his travels has therefore been looked for 
with some interest, for though several of his journeys 
have been more or less fully desenbed in newspapers and 
magazines, it was felt that much muiat remain to be told, 
ancf that so energetic a traveller would probably be able 
to throw some fuller light on the hitherto doubtful 
affinities and relations of the Papuan races 
Leaving Genoa in November, 1871, in company with 
the well-known traveller and botanist Dr. Beccan, and 
making short excursions in Java and the Moluccas, our 
travellers hired a small schooner at Amboyna in March, 
1872, to take them to Outanata, on the south coast ol 
New Guinea , and after some delays at Croram seeking a 
pilot and interpreter, on April 9 D' Albertis records in his 
journal . ** A memorable day ' At last I tread the mys- 
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terious land. At last, leaping on shore this morning, I 
exclaimed, ' We are in New Guinea ! ' " 

Finding no safe or convenient place to stay at on the 
south coast, they proceeded to Salwati and fived thcir 
abode for some time at Sorong, a small island close to the 
north-western extremity of the main land of Papua From 
this point they made excursions into the in tenor, and 
D'Albertis resided some time at the inland village of Ramoi, 
where he was near dying of dropsy and fever. They then 
went in a native vessel to Dorey Harbour, where they 
arrived in August, and sttled themselves at Andai Village, 

' Ry experiiqcnt 1 find that the grciKcr healing po«cr of ihe fuel m 
excess uf the cole more ihao nuku up for the coding vliith mket, pkee on 
■ccniint of ihc more frequent charging of the reiorls 

■ 'New Guinea Whal 1 Did anil Whal I Saw *' By L M D'AIbcrtii, 
Officer of Uii Order of tlio Crown of Italy, Ac , Ac In two volumei 
(London. Sampson Low, MarEton, Scarle and Rivmgtc n, iBBc ) 


where a German missionary resides. Here they had a 
house built, which was their headquarters till November, 
and D'Albeitis succeeded in spending some weeks at 
llatam, a village on Mount Arfak, about 3500 feet above 
the sea, and in the midst of the forests inhabited by the 
finest and rarest of the birds of paradise. On the very 
day after his arrival here he shot both the shielded and 
the SIX- shafted paradise-birds {Lophorina a fra and Parotia 
sexpcnnis\ two species which had certainly never before 
been seen alive or freshly killed by any European ; and 
before he left this spot he obtained mayy other rare 
species, besides an altogether new and bc.iuliful kind, 
which has been named Drepanornis alberhsti 

Constant attacks of fever and dropsy, however, reduced 
him to such a state of weakness that it was absolutely 
necessary to seek a change of climate, and returning to 
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Amboyna he was taken by an Italian man-of-war to 
Sydney, makings some stay at the Aru Islands and South- 
Eastern New Guinea on the way. Thence he went 
home by Avay of the Sandwich Islands, San Francisco, 
and New York, re.ichinij Europe in April, 1874, and thus 
terminating his lirst voyage to the far east. 

When leaving Dorey in the end of 1B72 he had deter- 
mined to return to the north coast and to penetrate further 
into its forest-clad mountains, but the subsequent journeys 
of Dr Mayer, of which he heard at Sydney, and Di 
Beccan's intention to return to the same district, induced 
him to turn his attention to the south, where he had 
obtained from the natives the skin of a new bird of 
paradise, and where the lofty ranges of Mount Yule and 
Mount Stanley olTered the prospect of an equally rich 
and still less Known exploring ground. Accordingly, in 
December 1874, he reached Somerset (Cape York) by 
way of Singapore, with the intention of settling at Yule 
Island, which he had before fixed upon as convenient 
head-quarters for the exploration of Southern New Guinea 
After some difficulty and delay he reached the island on 
March 17, and finding the natives friendly obtained 
permission to occupy some land and build a house 
Here he stayed till November, having with him a young 
Italian, two Cingalese, and five Tolynesians , making 
large collections of natural history, exploring the island 
and the shores of the mainland, but being quite un- 
successful in his attempts to reach even the foot of the 
great mountains of the interior 
This completes the first volume, which contains by far 
the most interesting matter both to the naiuralist and to 
the general reader The second volume is devoted to a 
detailed journal of three successive voyages up the Fly 
Rivefi the first In the missionary steamer Elian ^oivaft, 
the two others in a small steam-launch, the Neva, lent 
him by the Governor of New South Wales On the 
fffcopd and most successful of these voyages D’ Albertis 
penetrated to the very centre of the great southern mass 
pf New Guinea, reaching the hilly country, but not the 
great central range of mountains, of which a few glimpses 
were obtained at a considerable distance. 

The first impression produced by the careful perusal of 
these volumes is, that Signor D'Albertis has all the best 
qualities of an explorer — enthusiasm, boldness, and re- 
sa|iir(Wt B. deep love of nature, great humanity, and an 
wmoiinC of sympathy with savages which enables him to 
read their motives and appreciate the good qualities 
which they possess To tl^ character of a scientific 
VnyeUer he makes no claim, and those who expect: to find 
any sound generalisations from the results of his observa^ 
tions will in all probability be disappointed. Let us, 
however, by a few examples and illustrative passages, 
enable our author to speak for himself, 1 
While residing at the village of Ramoi he became 
prostrated by fever, and w'as besides almost starving, for 
the natives would sell him nothing neither would they 
carry his baggage to enable him to return to Sorong 
Determining however not to die there without an effort, 
he sent for some of the chiefs to speak to him, and then 
grasping his loaded revolver assured them that unless 
they gave him men at once to assist him to leave the 
place not one of them should quit his hut alive The 
plan succeeded. One was allowed to go and fetch the 
men, the others remaining as hostages, and the revolver 
never left his hand till his baggage was all on board the 
canoe A little later when the liavellers were on their 
way to Dorey, the native crew were very insolent, and 
boasted that when they reached their own country 4hey 
would kill all the white men D'Albertis, hearing this, 
asked the man if he dared to repeat it, and on his 
doing BO suddenly seized him by the throat and pitched 
him overboard. He Aras, of course, on board again in a 
moment, and instantly seized'^ bamboo to attack our 
travellers, but they exhibited their revolvers, and so cowed 


the whole crew that they became quiet and submissive for 
the rest of the voyage. An admirable portrait of one of 
these Dorey Papuans (Fandun) 15 given, and the present 
writci can almost believe that he recognises m it one of 
his own acquaintances at Dorey in 1858. 

More amusing was the way in which Signor D’Albertis 
made use of the aneroid on his journey to Hatam. His 
porters, who had agreed to Lake him there for a fi\ed 
payment, stopped at a village to rest, and on being told 
to go on, saio, This is Hatam , pay us our wages.” He 
knew however, both by the distance and elevation, that 
that they were deceiving him, and told them so, but they 
again said, “This is Hatam , pay us How do you know 
that this IS not Hatam ?" He then took his aneroid out 
of his pocket, and laying his finger on a point of the scale, 
said, ‘^Here is Hatam , this thing tells me where it is , " 
and then explained that when they got higher up the moun- 
tain the index would move, and when they reached Hatam 
it would come to the point he had marked This asto- 
nished them greatly, but they would not believe it without 
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proof. .So he let one of them carry it himself to the top 
of a small hill near, when they saw that the index had 
moved, and on coming down that it moved back again t 
This quite satisfied them. They acknowledged that the 
white man knew where he Avas going, and could not be 
deceived, so they at once said, “Let us rest to-day , to- 
morrow we Avill go to Hatam." Of course every man 
and woman in the village wanted to see the little thing 
that told the stranger where lay the most remote villages 
of the forest; and thus the traveller’s inriiicnce Avas 
increased, and perhaps his personal safety sccuicd. 

In his sccona journey he provided himself aa ith dyna- 
mite and rockets, which were very efifcctiial in fiightening 
the savages and giving him moral poAAxr over them. At 
Yule Island he was on excellent terms with the natives, 
on whom he conferred many benefits. Yet during his 
absence on an exploration his house Avas entered and a 
large quantity of goods stolen, In recovering these and 
firmly establishing his power and influence he showed 
great ingenuity. Calling the chiefs and other natiAres 
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together— who aLl pretended great regret at his loss, 
though the robbery must have been elTected with their con- 
nivance — he told them that he was determined to have 
his pioperty back, and that if it was not brought in 
twenty-four hours he would fire at every native who came 
within range of his house, which fortunately cominanded 
a great extent of native paths, as well as the narrow strait 
between the island and the main land He then made 
his preparations for a desperate defence m case he was 
attacked, loaded some Orsini shells and mined the paths 
leading to his house, so that with a long match be could 
blow them up without exposing himself At the end of 
the twenty-four hours, nothing having been brought, he 
commenced operations by exploding Hve dynamite car- 
tridges, which made a roar like that of a cannonade, the 
echoes resounding for several seconds He then let off 
rockets in the direction of the native houses, and illumin- 


ated hi5 own house with Bengal fire. All this caused 
terrible consternation, and the next morning the chief 
arrived with hve men, bnnging a considerable portion of 
' the stolen goods, and trembling with fear to such an 
' extent that some of them could not articulate a word. 
I He insisted however that the rest of the goods should be 
brought back ; and the next day, to show that he was in 
I earnest, fired at the chief himself, as he was passing at a 
I distance of 300 yards, being careful not to hurt, but only 
; to frighten him A canoe was also turned back by a 
bullet striking a rock close by it The effect of this 
was seen next morning in another visit from the chief, 
with five complete suits of clothes, axes, knives, beads, 
and other stolen articles Much more, however, remained, 
I and D’Albertis took the oppoitunity of impressing them 
I thoroughly with his power. He first asked them to try to 
I pierce a strong piece of zinc with their spears, which were 
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blunted by the attempt, while he riddled it through and 
through with shot from his gun, He also sent bullets into 
the trunk of a small tree a hundred yards distant, showing 
that a man could not escape him They had been seated 
on a large stone near his house, which he had mined. He 
now called them away, and having secretly lighted the 
match, told them to look at the stone. A tremendous ex- 
plosion soon came, and the stone disappeared. The 
natives were too frightened to move, and begged him to 
have pity on them, promising to restore everything. A 
great hole was seen where tlie stone had stood, while some 
of Its fragments were found a long way off. For twelve 
days more he kept up a state of siege, turning back all 
travellers and many canoes by rifle-balls in front of them, 
but never hurting any one. Then another large instalment 
of his goods was Drought, leaving little of importance, and 
ultimately he recovered almost everything. During the 


whole of this time he never hurt a single person or did 
any damage to their property, but succeeaed in getting 
back his own by impressing them with his, to them, 
superhuman power. The result was that after eight 
months' residence he parted from these people on the 
best of terms They all embraced him, and most of them 
shed tears, while their last words were Marta rau ! 
Maria rau /" ** Return, Maria I Return, Maria — that 
being his second name, by which they had found it most 
easy to call him. 

As a fearless capturer of snakes Signor D’Albertis 
rivals, if he does not surpass, the celebrated Waterton , 
indeed he seems to like them rather than otherwise. At 
Yule Island the natives had found a large snake under a 
tree, and all ran away from it, crying out, and this is his 
account of what happened . — 

“At last I went to the natives and tried to ascertain 
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the cause of their conduct, and they made me under- 
stand why they had fled. 1 then returned to see the 
snEike mvsclf, which in fact I did, although iwo-lhirds of 
its length were hidden in a hole in the earth His size 
was such that I concluded he could not be poisonous, 
and I at once giasped him by the tail. While dragging 
him out of his lair with my two hands I was prepared to 
flatten his neck close to his head with one foot the 
moment he emerged, so that he should not have the 
power of turning or moving. My plan succeeded per- 
fectly, and while the snake’s head was imprisoned under 
my foot I grasped his body with my hands, and, as 
though I had vanquished a terrible monster, turned 
towards the natives with an air of triumph They, struck 
with terror, had looked on at the scene from a safe 
distance. I must confess that the snake offered little 
resistance, although it writhed and twisted itself round 
my arm, squeezing it so tightly as to stop the circulation, 
and niake my hand black, f remained however m pos- 
session of its neck, and soon secured it flrmly to a long 
thick stick 1 had brought with me. I then gave the 
reptile to my men to carry home ’* This serpent was 
thirteen feet long, whereas the one Waterton caught 
single-handed was but ten feet, though it might have 
been equaliy powerful. This snake was kept alive and 
became quite tame, and when the natives saw D* Albertis 
kiss Its head and let it coil round his legs they howled 
with amazement and admiration Six weeks after the 
capture he writes . — "My snake continues to do well; it 
has twice cast its skin, is well-behaved and tame, and 
does not attempt to escape, even when I put it m the sun 
outside the house , and when I go to bring it in, it comes 
to me of Its own accord. It never attempts to bite, even 
when 1 caress or tease it While 1 am working I often 
hold It on my knees, where it remains for hours , some- 
times It raises its head, and licks my face with its forked 
tongue. It IS a true friend and companion to me. 
When the natives bother me it is useful in putting 
them to flight, for they are much afraid of ic ; it is quite 
sufficient for me to let my snake loose to make them fly 
at full speed " He kept this serpent for nearly six months, 
and latterly another of the same species with it, till at 
last both escaped, and he mourns their loss as of dear 
friends, adding, " for I loved them and they loved me, 
and we had p.iS 5 ed a long time together.'^ 

The furthest village on the mainland visited by D'Al- 
berlis was Epa, where he lived five days, and of which 
he gives a very pleasing account. It is about 1500 feet 
above the sea, but a very short distance from the coast. 
The village is surrounded by a strong double stockade, 
and the people appear to be good specimens of the supe- 
rior Mahori-Papuan race By the aid of these people it 
would probably not have been difficult to penetrate to the 
mountains of the interior, but our traveller was drawn 
away by the opportunity of exploring the Fly River, and 
has left the exploration of this grand mountain range 
with its rich natural treasures for some future exploration or 
some other explorer. Having thus sketched the outline 
of Signor D’ Albertis' eastern voyages and indicated his 
mam characteristics as a traveller and an author, let us 
see what he has to tell us about the people amonc whom 
he travelled. 

Alfred R Wallace 

(To be continued,) 


PROF J. C WATSON, 

regret to have to record the death of Prof Watson, 
for many years director of the Observatory of 
Ann Arbor, Michigan, and later of the new Observatory 
established at Madison, Wisconsin, under the auspices of 
General Washburne 


Janies Craig Watson was born on January 2S, 1838, in 
Elgin County, Canada West, of American parents who 
were residing in Canada at the time of bis birth While 
he was still a boy they removed to Ann Arbor, where at 
fifteen years of age he entered the University as a 
classical student, but his mathematical bias soon became 
evident He studied astronomy under Prof Brunnow, 
who was then m charge of the Ann Arbor Observatory, 
and Professor of Astronomy in the University, and while 
the latter was director of the Dudley Observatory at 
Albany, Watson occupied his place at Ann Arbor In 
i860, when Prof Brunnow returned there, he was trans- 
ferred to the Chair of Physics, which position hr held 
until Prof Drunnow finally severed his connection with 
Ann Arbor in 1863, when Watson was again appointed 
director of the Observatory From this tunc his atten- 
tion was chiefly directed to the discovery of minor 
planets, with which view he formed charts of very small 
stars, he had also in view the possible detection of an 
ultra- Neptunian planet, and it has been stated that 
latterly he had been more particularly working with this 
object, and had removed from Ann Arbor to Madison, to 
avail himself of the more powerful instrumental means 
at the latter place, where the refractor has an aperture of 
16 inches, that of the Ann Arbor telescope being 12). 
Watson added twenty-three members to the group of 
small planets, his fiist discovery being that of Eurynome 
in September, 1863 

In 1870 Watson proceeded to Sicily at the head of a 
Commission appointed by the United States Government 
to observe the total eclipse of the sun on December 22, and 
m 1 874 he went to Pekin in charge of a similar Commission 
for the observation of the transit of Venus. While at 
Pekin he discoveied No 139 of the minor planet group, 
and it was stated at the time that the discovery was eflected 
entirely through Watson’s extraordinary recollection of 
the configuration of the small stars in the neighbourhood 
where the planet u.is situated (R A oh. 58m. 15s, Deck 
-f- 10° 44') A member of the Imperial family who had 
been asked to name the planet, called it the "Hope 
of China”, Juciva^ the name by which it has since 
been known, being an Anglicisation of the Chinese 
term. 

W.itson’s observations of two objects during the 
totality of the eclipse of July 29, 1878, which he con- 
sidered to be intra- Mercurial planets, will be fresh m 
the recollection of the reader there la no doubt that 
whatever opinion niiy have beqn entertained by other 
astionomers, he was himself convinced that he had met 
with planetary bodies, and he stoutly defended his opinion 
against the doubts raised in his own country 

Watson was the author of a valuable work upon 
Theoretical Astronomy, published in 1867, upon which his 
reputation as an author mainly depends. He was .1 
member of the principal scientific institutions of the 
United States, and his merits were acknowledged by 
several of the European Academies ; he received the 
Lalande Medal of the Pans Academy of Sciences in 1870 
for his numerous planetary discoveries. 

The death of Prof Watson took place somewhat 
suddenly on the morning of November 23, at his resi- 
dence on Observatory Hill, Madison, Wisconsin, and is 
attributed to intestinal inflammation, following upon .1 
severe cold, m an overstrained condition of body he 
had been working hard as usual at night, while super- 
intending the completion of the Observatory buildings by 
day He was buried at Ann Arbor on November 26 ; 
memorial services were held in the University hall, and 
were attended by a body of between seven and eight 
hundred students, and a large concourse of the general 
public, addresses being delivered by the President and 
several Professors or the University, of which the 
Ann Arbor and Detroit lournah furnish lengthy re- 
ports. 
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NOTES 

The subscilpdon opened by the Fans' Academy of Sciences 
f jr raising a Statue to M. Becquercl, the celebrated electrician, is 
almost closed, having produced 15,000 francs , only 1500 francs 
more ore required. Those wishing to suhscnbe should send their 
coutribntiona to M, Maindron, at the Academy of Sciences, as 
early as possible. 

Last weelc M. Moll, the doyen of the Professors of the Con- 
Bervatoircs des Arts et Metiers, died in Fans, He was the 
oldest teacher of agricultare and one of the first, having been 
one of the fitaff of the celebrated RouviUe fenne-itole^ established 
about sixty years ago. 

Tjie Nestor of German bryologisti, Frof Ernst Ifampe, died 
at Helmstcdt on November 23 at the age of cighty-hve years 

On Nov. 23 the first section of the St. Fetcraburq Academy of 
Sciences (phy&ico-mnthematical sciences) had to choose a member 
in chemistry, and an influentially -signed presen tab on recommended 
Frof. Mendelejef to the choice of the Academy, The Academy 
would certainly have done^ itself honour in choosing a man of 
such eminence in science, but we regret that Fiof, Mendelejef was 
not elected This is held locally to show that the Academy is influ- 
enced in its selection by other reasons than the value of a candi- 
date's scientific work. 1 he impression on the public in general, 
we believe, is very unfavourable to the Academy , not a day 
passes, we are informed, that Pi of Mendelejef dues not receive 
letters and telegrams from men eminent in science expressing 
admiration for his works. Many Ecientific societies have made 
him ail honorary member, aud only the other day the University 
of Moscow did the same i 

An interesting collection is being made by M Dumas of 
medals commemorative cither of scientific men or scientific dis- 
coveries The number already collected la far greater than had 
been expected. 

LitUT. Julius Payer, one of the leaders of the Austnan 
North Polar Expedition of 1872-74, has settled at Munich with 
the intention of devoting himself exclusively to the art of 
painting. 

The central comniUtcefor the erection of a Spmoza monument 
at the Hague hare, before their du^solution, resolved to utilise 
the remaining balance of funds in their hands for publishing a 
new and handsome edition of the complete works of the great 
philosopher. Doctors J, van Vlotcii and J. P, N. Land have 
been commissioned to prepare the new edition, In the interest 
of Ihi. laudable undertaking the friendly request u now addressed 
to all librarians and possessors of autographs to communicate 
with the-e gentlemen regarding any autographs of Spinoza^hich 
may be in their possession, m order to render the cditiop as 
oorApIete as possible. Communications are to be addressed to 
tile publubiDg firm of Martinus Nijhoif at the Hague 

A STRONG shock of earthquake was felt at >Vicsbaden on the 
night of the 6ih uiBlant, at eleven o'clock; the shock was 
directed from north to south. A strong subterranean noise 
preceded It, and a violent wind of short duration was ob- 
served. Another shock is reported from Saxony A fre'^h 
violent shock lasting two icconds occurred at A gram at 
twenty-sevfn mlnntes after midnight of the 7th. SubtemneAn 
rumblings followed the ahock and continued to be heard through- 
out the night. As on the last occasion the shock was accom- 
panied by distant storms and preceded by a slight vibration 
On WedoAidAy night lost week there waa a strong earthquake 
■hock at Agram which lasted six leconds. It was preceded by a 
loud rumbling. On the day previous the earth trembled for an hour 
together. That of Wednesday night was the strongest shock 


since the first. Two wails fell in and the houses shook. On 
Thursday evening last bix slight shocks were felt at Vienna. At 
Agram there were two violent shocks at half past two and half- 
past three o'clock in the morning. A shock of earthquake was 
felt at Brescia on the afternoon of the loth, accompamed with 
a rumbling noise. 

Prof, Rudolph Falr gave a lecture m the Vienna Gewerbe 
Museum on November 27, m which he said that earth- 
quakes are sabtemnean volcanic outbreaks, produced by the 
cooling action of the hot liquid mleiior of t^ earth and the 
attraciioii of the sun and moon. In support of this view he 
urged that most earthquakes occur at tha time when the sun 11 
nearest us, viz , in January, fewest in June , also the number of 
earthquakes increases in the months of April and October, 
because of the stronger attraction of the sun on Mardi 21 and 
September 23 He said further that m the penod December 
16-30 this year fresh earthquakes'might occur at Agram. 

A NEW and somewhat bold hypothesis as to the 'cause of 
earthquakes has been propounded by Dr. Novuk in Pesth. He 
considers that, besides the rotation of the earth on its axis and 
its revolution round the sun, a multiplicity of motions of the 
earth appear in space, in virtue of which the earth's axis, and 
with It the equator, shift their position. This causes a variation 
of the forces iiiilueucing tlie earth’s form (centrifugal and centri 
petal force), and the earth has the tendency to adapt itself to 
this change He also considers a change of form of the earth 
to occur through the shifting of the pole and the equator, and 
that this may have oflect some time afterwards, where the earth's 
crust is weak, 

We arc requested by the Sunday Society to announce the 
following arrangements for the Sunday opening of the Winter 
Exhibition of Oil Paintings at the Hanover Gallery, New Bond 
Street, by permission of the proprietor, Mr. Weil. On Sunday, 
December 26, the Galleiy Will be open to the Members of the 
Society, and on the two following Sundays the public will bu 
admitted by free tickets', which will be issued to those applying 
by letter and sending a stamped and addressed envelope to the 
llonorary Secretary, 8, Park Place Villas, W On each Sunday 
ticket- holder's will be admitted from 4 o’clock till 7 30 p.m., 
and the gallery will be closed at 8 o’clock. On the reassembling 
of Parliament the Society will press its claims upon both Houses 
of the Legislature by bringing forward the following resolu- 
tion ' — ''That inasmuch os all opposition to the action of Her 
Majesty's Government in opening on Sundays the National 
Museums and Gallci ies in the suburban districts of London and 
in Dublin' has entirely ceased, owing to the good results whicli 
have followed such opening, this llou^e is of opiaion that the 
time has now arrived for extending this action to all institutions 
of a like character, it having been most conclusively shown that 
Urge numbers of the people rejoice in every opportunity that h 
afforded them of spending fSimday lutclligently and with due 
icgard for Its preservation as a day of rest and cessation from 
ordinary work and amusement," 

Some informaUon regarding the observatory at Nice, now in 
course of construction through the munificence of M, liischofla- 
heim, 19 given by M. Tuisandier in Ln Nature. Some 35 
hectares of ground have been acquired. The situation is a few 
kilometres north-east of Nice, near the road from Corniclie over 
the Mont dcs Mignons (or Mont Gros), and 375 ni' Above the 
sea There arc to be two Urge dwelling-houses for astronomers 
and for accommodation of visitors. One is already finished, and 
M. Thollon has there done some excellent work in spectroscopy. 
More than 250 workmen are at piesent busy on the buildings. 
Some of the instruments will shortly be ready The whole is 
being organised under the auspice^, of the Bureau dea Longitudes, 
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The Observatory will comprise at first two equatonala, one 
mendUDf and several accessory instruments. One of the 
equatonals will probably be the largest astronomical appa- 
ratus jn the world. Its focal distance >vill be 18 metres, and its 
aperture 0*76 m. The cupola will have a diameter of no leiis 
than 2am. The construction of the object glass u entrusted to 
MM. Paul and Prosper Henry of the Pans Ob^crvatoiy The 
Instrument alone will cost about 250,000 francs, and the cupola 
w ill be correspondingly expensive. The total cost of the Obscr 
vatory will exceed two million francs 

An mteresting pamphlet on the subject of the introduction of 
hypotheses in school education has been published by Dr, 
Hermann MuUer of Lippstadt (Uonn, Strauss) Dr. Muller 
writes in self-defence and m reply to Prof. Viichow, whose 
controversy with Prof. Ifackcl on Lius subject some years ago 
will be remembered. 

Among other useful matter in the ‘'British Almanac and 
Companion" for 1881 13 a summary of the snencc of the past 
yctir, by Mr. J, F. Isehn, which is good so far as it goes, but 
that la necessarily not very far There is also an article on 
“Weather ForcCiisLing," by Mr R. II. Scott, and a “Sketch 
of the History of the Royal Observatory, GreeniMcb," by Mr 
W. T Lynn. 

The Report of Mr. Morns, the Director of Public Gardens 
and Plantations 111 Jamaica, on the financial results of the last 
consignment of Cinchona bark ‘ sent to the I.ondon market, is 
extremely satisfactory, inasmuch as it shows the superiority uf 
Jamaica barks over Cho^^e of Ceylon, as indicated by the prices 
realised. The consignment refeiied to in the present Report 
consisted of eighty-one hales, m which the several species under 
cultivation were represented, crown bark from C officinahs and 
red bark from C. sutetrnbra forming by far the largest propor 
tion. I'he total amount realised for these cighty-one boles was 
13*3^- 7^- I'or all the dilFerent kinds, whether “quill," 

“trunk," “root," or “twig" bark, the prices realised were in 
excchs of those obtained for the same kinds of Ceylon barks, tn 
the extent even in some cases of 21 91/. per pound Mr Morns 
draws attention to the fact that from the recent sales the relative 
merits of the two principal species under cultivation, namely, 
the crowTi or grey bark {C p/^\ waits) and llic red bark (C. 
succxrtibra) have become very distinctly marked. The first 
named species has proved to be a most valuable product, and 
whatever changes and fiucluations may ultimately take place in 
view of the more extensive cultivation of Cinc^na in different 
ports of the world, high-cUss bark of this natuie must alwaji 
command good and remunerative prices. Tlie conclusion ainved 
at ia that the conditions of soil and climate of certain parts of 
Jamaica arc “eminently favourable to the production of the 
best qualities of these valuable products, and as large tracts of 
land and the necessary labour are now avadable, there are only 
wanting sufficient capital and energy to overcome the initial 
difficulties of this enterprise." 

The buds of the second vegetation in Fans which wc noticed 
in. October were killed by the frosty weather in tlic beginning of 
November, but a new vegetable phenomenon has been seen in the 
Champs Elys^es, Owing to the exceptional hot weather prevailing 
In December new leaves have been observed on a few trees, and 
were fioiirishing at the date of our roost recent observations. 

THE Bill relating to the forthcoming exhibition of electricity 
in Faria has been presented to the Chamber. M. Cochtfry asks 
for a credit of 300,000 francs— 150,000 for the exhibition and 
■5O1OO0 for the Congress and experiments. A guarantee fund of 
3 o,oog/. hoB been signed by fifty jiersona. 

A USEFUL pamphlet on Badtoom Ventilation htS been 
published by Mr. Lawson Tait of Birmingham. 


The Amerioin EniomaJogtst has been incorporated with the 
American Ndinraltsi 

The rare phenomenon of an inverted rainbow was observed at 
fim'-bruck on November 25 at 8.45 a.m. The end points of the 
semicircle, the centre of winch wa? the sun, rose and moved 
westwards with tbe latter for some Lliirty minutch. Ihc pbLno*! 
mcnon then vanished. 

A VALUABLE discovery Ins been made at Jocheiistein, near 
Obernzell (Bavana) A farmer of Jochenstcin had frequently 
noticed a stone plate, of some ij metres square, in the centre of 
a wood belonging to him He had the plate raised recently, and 
under it were found six head-nng-., four spiral bracelets, each 
showing nine twists, and two battle-axes , All the objects arc 
of bronze and capitally preserved 

The •iccond part of “The SLiciilific EngliOi Reader 
(Leipzig, Brockliaus), cdiled by Dr. h J Wershoven, the first 
port of which we have already referred to, contains extracts 
relating to machinery and mechanical technology. 

The foiiiLli part of Dr Dodel-Port'a excellent “Atlas of 
Physiological Botany " has just been published. The six platc-> 
It contains are in every respect equal to those of the former 
numbers. Ihcy conipiisc (i) Volvox tnotot, germ-history of the 
oospore (this plate foims the supplement of Llie Volvox globator 
plate lu part l) , (2) Equtsciufu Tilmahga, sporangia and spores ; 
(3) Passiflora carnlea and cdruha-alata , (4) Sela^iHelhx hel- 
vetua, with macro- and micros porangi a, macro and miLrospores ; 
(5) Polyiritlium gfacile, male and female plants, mnss-fniit and 
Its anatomy, spoies and geiminating spores , (6) Alarcisstts 
/•acfuuSf seed-bud lU longitudinal section at the tune of fer- 
tilisation 'these drawings arc made according to the latcd 
researches on the fertilisation of phanerogamic plants. Parts 
3-5 of the same authois' “ lllustrirtes Pfiin/enleben " will also 
shortly be published. 

Among the special papers in the /f/i/fiMr/C of the Brussels 
Obscrvatoiy for 1881 arc the following — “ What is the Climate 
most favouLiible to the development of Civilisation ?" “ Physical 
Phenomena accompanying the Tramits of Mercury," by M 
Niestcn , “Nomenclature of existing Public Observaluiies ” ^ 
“ The Asteioids," by M Nicsleii , “The Lthmus of Panama ’’ 

The last Calcutta contains some official Lorrcspondcnce 

regarding the insect lately discovered in Moiighyr, which threatens 
to become very destructive to the rice ciop>. The specimens 
forwarded to Mr. Wood Ma&oii, deputy superintendent of the 
India Museum, liave been identified by him as belonging to the 
genus Ceadotnym and os related to Llie Hessian ily which 
ravaged the uhcat-ficldb in the United States. 'This genus 
Mr Mason says, has never before been found in India, and he 
proposes to call the species Cectdomyta oryma^ or the nce-fly. 
He goes on to say that it is likely to prove a mojit formidable pe-t, 
and recommends that the district officers should be instructed to 
make fui Lher inquiries and cai efully w atch its progress. 

A HECENi' number of the Goloi contains an inlcreiiLiDB letier 
from Tifiia descnbmg the cuoraious labour bestoued during the 
summer upon the destruction of the grasdioppers. The work 
was carried on for about three months, and occupied in one 
district (Gori) no less than 20,000 people per day. hlorc than 
half these people had been Erummoned from the neighbouring 
districts of Adhalzycb, Ossetia, and Imerclia Thanks to the 
colossal efibrta thus made only a per cent of the total crops of 
the dlstnct were destroyed by the grasshopper^. Many million 
roubles worth of hay and com were saved by this work. On the 
other hand the organisation of the whole cost the Russian 
Government some 200,000 loubles and many thousand act es of 
fields and gardens have been utterly neglected by the population 
to whom they belong. 
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A Rhenish Fuhery Society hu just been founded at Cologne. 
It will direct its attention not only to the Rhine fiBhcrieB^ but its 
programme is a most umvenal one, comprising even the further- 
ance and support of ichthyological research as well os the 
establishment of ichthjologicai stations in various conntnes. 

Mr. Baller of the China Inland Mission has lately mode a 
journey in ihe little-known province of Kweichow at the time 
when the people were engaged on their opium harvest, and he 
thus describes the process : — A small three-bladcd knife is used 
to make an incision in the poppy-head as soon as the petals fall 
oflT. The drop or two of milky juice that oozes out is after a 
little while bcraped off with a small curved knife into a bamboo 
tube, and a fresh incision made. The process is repeated until 
the supply is exhausted. The juice thus collected is dried m the 
sun, when it turns jet black, and is then ready for the market 


OUR ASTRONOMICAL COLUMN 


The Comets of Hart wig and Swift — MM. Sebulhof 
and llossert have investigated the elements of comets 1880 and 
r, discovered respectively by Dr Hart wig at Strasburg on 
September 29, and Mr Lewis Swift at Rochester, New York, 
on October El. Prof. Winnecke had conjectured that Hartuig’s 
comet might have been identical with the comets of the years 
1382, 1444, 1506, and 1569, with a period of revolution of 62^ 
years MM. Schulhof and Bossert formed six norniil positions 
between September 30 and November 29 from observatiDns at 
Fans, Strasburg, Berlin, Leipsic, Kiel, Kremsmunster, Lund, 
T lorence, Marheilles, O'Gyalla, Clinton, and Washington, and 
on varying the distances from the earth at the first and fifth 
]dace until the other normals were represented as closely as 
possible, arnved at an elliptical orbit, but with a period of 12S0 
years : this result is necessarily uncertain under the circum- 
stances, but It nevertheless appearii to render so short a revolu- 
tjon as 62!^ years in the highest degree improbable 

With respect to Swift’s comet, taking as the fundamental data 
ihe Odessa observation on October 31, a mean of Dunecht, 
Paris, and Strasburg on November 9, and an observation at 
Pans on November 27, it is found that, assuming only one revolu- 
tion to have been accomplished between 1869 and iSSo, or that 
the period is 10*96 years, the middle place cannot be represented 
with sufficient precision , when the error is dimini*^hed in longi- 
tude, it is increased in latitude. On the hypothesis that the 
period IS 5} years, or that two revolutions arc included in the 
above interval, the error 111 latitude is greatly diminished, but 
still exceeds thirty seconds of arc. This, while indicating that 
the second hypothesis is more probable than the first, is regarded 
by MM. Schulhof and Bosseit as rendenng so short a penod as 
3 1 years possible, though it is admitted that it may well be due 
to errors of observation It mu’;! be borne m mind that the 
comet has always presented itself as a faint diffused object, 
withoit that degree of condensation necessary to insure precise 
observation iTie following la the ellifseof 5 4 years’ penod — - 
Fcnhclion passage, 18S0, November S'oooii G M.T. 


M Eq. 
iSSo o 


Longitude of penhel ion 43 4 33 ] 

„ „ ascending node 296 51 3J ! 

Inclination 5 33 32) 

Angle of exccntricity . , 41 3 25 

Logarithm of semi- axis major 0*492684 

With these elements the penhclion distance will be found to 
be and the aphelion distance 5*1518, and the heliocentric 

latitude at aphelion - 4“ 6'* 6, whence we find the distance from 
the orbit of Jupiter to be 0*53. 

MM. Schulhof and Bossert propose to continue their investi- 
gation when further observations are available : meanwhile it 
may be remarked that their ellipse of five and a half years is 
likely to oArd positions sufficiently near the truth to insure the 
observation of ike comet as long as it is within reach of our 
telescopes, and it may be suggested to those who are in possession 
of powerful instruments that they will render an important 
(service in determining places of this comet os long and as acca- 
rately as practicable 

The November Meteors. — Notwithstanding much inter- 
ference from clouds the observers at Moncolieri, who watched 
for meteors during the nights of November 12-14, consider tbit 


they obtained evidence of the increasing density of the Leonid - 
stream, thus confirming observations made last year in England 
and the United States. One of these meteors appeared la^r 
than the planet Jupiteri with an intense blue light, and o bright 
tram of the same colour It is added : '*La liimi^re zodiai^e 
d’oppoBition dtait tr^s bnllante vers I’orient, lur le fond pur dc 
ciel, s’dlevait jusqn’au dclk de la queue de Lion.” 

Near Affulse of Jupiter to a Fixed Star — On the 
evening of November 20 Jupiter must have approached very 
near to the star B.D, + x No, 97, rated 7*7 in the Durch- 
mustirung^ and 7*9 on December 17, 1856, when it was 
observed on the meridian at Bonn, indeed the resulting place of 
the star would bring it almost into contact with the limit of the 
planet about the time of conjunction in nght ascension (9h 4m.), 
but small errors of the star's position and tables of Jupiter may 
have combined to leave it at an appreciable distance from the 
limb , perhaps some reader of Nature may have determined 
micrometrically the nearest approach. The apparent place of 
the star on November 20 was in R.A, oh, 38m, 49*441., DeeJ. 
+ 2 “ 32' S 9 "* 9 . 


BIOLOGICAL NOTES 

Anada.na I iviNG IN Botrydium —It IS now well known 
that many plants belonging to the group of the Nostocs flouribh 
within the cells of other plants Thus they are to be found 
in the petioles of the leaves of Gunners, in Lemna, in An- 
thoceros, m Blasla, and in Azalia , and it was to be expected 
that they would eq^iially find themselves at home m the cells 
of even more lowly organised plants An instance of this 
latter, not uilhout interest, has been noticed by Dr L Mor- 
chand, who recently collected a Botrydium at Montmorency, 
which, on being examined under the microscope, was found, 
instead of containing the usual mass of granular chlorophyll, 
to be filled with a chain of monilifonn filaments, presenting 
all the characters of the chaplets of a Nos toe or Anabsena. 
These filaments were composed of cells, some oblong with 
yellowish heterocysts, and they did not fill the entire cavity of (he 
Botrydium cell, but seemed to adhere to its inner walls. The 
Botrydia plants were perfect ; the root like prolongations, as well 
AS the rest of the plant, weie perfectly closed. How then did 
these foreign bodies gel in? This is not a question easy to 
answer, but it is one well worthy of being investigated. Dr. 
Marchaiid calls atlcnlion to the remarkable figure of Mr F. 
Parfitt in '* Grevillea ’’ (vol, i. p 103, pi vii ), in w-hich there 
is now little doubt, will) the light thrown on the subject by Dr. 
Marchand's specimens, that there is represented our common 
species of Botrydium with a parasitic, or better, an endophytic 
Anabxna. No doubt the cells of the Anabxna in Parntt’s 
figure are badly represented, but the observation made in For fill's 
paper would seem now not to be w iihout a special interest of 
its own. 

Mfsemurianthemum noi Meshmuryanthemum —Prof. 
Asa Gray, m the Botanual [(Indiana), vol, v. Nos. 8 

and 9, p. 89, thus writes - — This word is properly written 
Mesembnanthemum, by Jacob Brcync, who made the name, and 
by Dilleniui, who took it up, both giving the derivation from 
Mesembria^ mid-day, aPuding tu the lime in which the blossoms 
open. But both Brcync and Dillenius themselves very often 
wrote it Mesembryantbemum , Linneus, adopting this latter, 
became consistent by making a wrong and far-fetched deriva- 
tion to match the orthography Among systematic wnten 
Sprengel almost alone keeps to the correct orthography, but 
Webb insists on it. The younger Breyne, in bis edition of his 
father's " Prodomus,” has a note about it (p. 81). He mentions 
an excuse for changing the orthography, namely, ‘*that some 
species do not open their blossoms at noontide,'^ bat intimates 
that Linneus' den va Lion from the insertion of the corolla around 
the middle of the germ is open to the same objection. Prof. 
Asa Gray adds, " if heeded, this kind of objection Would be fatal 
to very many generic names." 

Chlorophyll in the Epidermis of Plants. — Adolf Stohr 
contributes to the Samtific Proceedings of the Vienna Academy 
a very interesting paper on the occorrence of chlorophyll in the 
epidermal tissue system of the leaves of /lowering j^anU. He 
sums up a detailed account aa follows ! — W hile the epidermli of 
the aquatic submerged Fhanerogams is usually regoraed os con- 
taining chlorophyll, the epidermis of the green organs of the 
terreitnal Fhanerogams is, on the contrary, considered to be 



Dec. 1 6, 1880] 


NATURE 


159 


destitute of chlurO])liyli. lliia at least is the most pievalent 
vievr. Exceptionally, submerged Phancrogama are found with 
an epidermis destitute of chlorophyll, and there are aho some 
exceptions to the general rule quoted about the leaves of terres- 
trial Phanerogams Now it happens I hat the at present pievail- 
ing view IS only right in one respect, for up to the present, 
observations prove the regular appearance of chlorophyll in the 
outer layer of submerged Phanerogams The second half of 
the prevalent view should be completely reversed, for the 
appearance of chlorophyll in the epidermic of the green organa 
of Phanerogams is Ltic rule, and with few exceptions The 
results of Stohr’s researches lead to the following — r The 
epidermis of the green organs of the broad-leaved Gymnosperms, 
and of by far the most of the terrestrial Phaneiog.iais, contains 
chlorophyll. 2 Chlorophyll appears regularly to be absent 
from the green organs of the needle-leaved Gymnr)<- perms and 
the terrestrial Monocotyledons 3 Chlorophyll is in most cases 
only to be found in the under surface of the leaves, but is also 
to be met with in the leaf-peliolcs and stipules. It remains m 
such position during the whole life of the 01 gin 4 Chloro- 
phyll IS seldom to be found in the upper an I loiver surfaces of 
the leaves at the same time. In moat cases one can see that the 
chlorophyll of the cells of the epidermis of the upper surface 
of Ihe leaf is quickly destroyed upon its formation, by the clTect 
of a too intense light. 5. So far as the process of the evolution 
of the chlorophyll bodies was observed, the Utter showed them- 
selics as s larch- cliloiophy 11 bodies Jf. htohr gratefully 
acknowledges that these investigations were undertaken at the 
suggestion of Prof Wicsner, the author of a memoir, '* Ueber 
die naturlichcn Kinrichtungen /um ScliuUe des Chlorophylls dei 
lebciiden Pflanze " The leaves of nearly one bundled species of 
plants were carefully examined, and full details of these examin- 
ations are given in the tablci tint accompany M hlohr’s 
memoir. The investigations were carried oul 111 the botanical- 
physiological laboratory of the University of Vienna. [^Sitzituf's 
huichte K Akad Wisstn^chaften — mathtm^-ncUiirw^ C! , 79 
J 3 d I S. S7 ) 

Blood VilSsels of Valvi-s 01- iiiL Heart —Recent re- 
scarclies by JJr Langcr (Viciiiu Acad Amz ) prove that several 
mamiimUan genera (pig, dog, bullock) lia\e a fully-formed blood- 
vaacular system both in the semilunar and the Alriovcntncular 
valves On the other hanil an exammalion of about loo human 
hearts (of children and adults) discoveicd blood vC'iseK 111 the 
henit-valvcs only in one case, that of a woman of si\ly, m 
whom they were evidently the result of a pathological pioccss 
13 r Langci expkims the dilTeience by a diffuLcnLC in the mode of 
formation of the valves. 

Light AND hie IranshrATIon 01 Pevnis— D i Comes 
(Naples Academy) find'-, a/nr, that light fa\aurs liaiispira- 
tion , that a little after midday traiispiialion it its maximum , 
that, other things equal, that organ Ira umpires most which is most 
inten^-cly coloured, and it emits most uatci uhcii exposed to that 
part of the solar spectrum where it absorbs ino,t light , and that 
only those luminous rays which aie abs nbed favour transpiration 
of an organ (not the inactive rays) , so the Lraii-iuratioii 13 inini- 
muui under the lays coinciding in colour with that of the organ, 
and maximum under the complementary rays 

PJ^c,l;ICULA Alpina— Prof. Klein of B ud a -Pesth publishes 
m the la t part of Cohn's c/tr dt-r Pflanzen an 

interesting memoir on this plant. 1. It appears in two forms one 
bos bright green leaves , the other has more or less reddish- 
brow n coloured ones. Iliesc forms however appear only to pos- 
sess the value of local varieties. 2. Plngmatla alpma is, like the 
other species of Pinguicula, an mseclivorou**, 1 e, flesh eating 
|dant, but is partly also a plant eating one. 3 Its roots are 
simple, i.^, they do not branch, and they possess notwithstanding 
a pericambium. The cells of the bast layer have handsome, for 
the most port doubly-ndged longitudinal walls, and arc the first 
fbrmatLoni that differ from the primary meristem of the end of 
the root. The greatest pait of the root remains in respect to 
the tissue formation in an undeveloped and almo<.t embryonic 
condition. 4. The caulome contains between the pith and bark a 
vascular ring which is characterised by very short-jomted vessels 
the^ joints are bound together at the points of contact, and 
their crosi walls ore broken through by one single circular opening 
The Wndles of vessels belonging to the roots ipnng partly out of 
the canlomic vascular ring, partly out of the leaf -spur. 5. The 
original bending m of the edges of Ihe leaves can be regarded as 
an advantageous arrangement in respect to the catching of insects, 


as insects cannot easily get over the edge of the leaf, and can 
therefore also be generally caught under it 6 The cells of the 
epidermis of the leafconLain no chlorophyll, but the green-leaved 
speciirens contam a colourless sap and the red-leaved ones a 
reddish sap Besides they always possess a cell iuilIcu. m which 
ciyslalloidij are to be Found 7. The edge of the kaf ii traus- 
Iijirent, and consists of a single row of epidermis cdli 8 The 
epidermis of the leaves contains as w ell on the upper as on the low er 
side tolerably numerous stomates, wluch are only wanting on the 
outermost edge. Their manner of formation corresponds mosily 
to that observed m dhymus, it shows however some devia- 
tions. I'he stoniate is surrounded by a narrow edging which is 
more strongly cuticulaiiscd than the outer wails of the epidcrme* 
cells. The cells of the slomates contain no ciystalloida, hut only 
a few very small chlorophyll bodies 9 The ciudcrmis of the 
upper surface develops two kinds of glands with and without 
hUlk- The glands with stalks consist of a basal cell projecting 
above the epidcrmn , out of this proceeds a one to four-celled 
half spherical columella, on the top of which a glandular body, 
consisting ofa layer of radially- placed cells, ia placed cap-like , the 
slalklcss glands arc similarly built, only the stalk is wanting, the 
coluinelli Is conical, and the glandular body does not as a rule 
project more than half over the epidermis. Ihc process of de- 
velopment 13 similar in both glands ro Stalklcss gland-, 
appear also on the lower side of the leaf. They are only 
feebly develojicd, and their cap portion hardly projects over the 
epidermis Fiom (heir presente it can be deduced that tlie 
various kinds of ringiucula once only possessed stalkless glands , 
horn winch in process of time both the stronger developed stalk - 
les-, glands and those also with ‘-tilks became developed on the 
upper side of the leaf, by which the capacity of the leaves for 
catching and digesting insects W'as at the same lime perfected. 
In connection with this, one can infer a somewhat similar theory 
about Ulnculaiii and Aldrovanda, and even about l)inna.i 
and Drosera. 1 1 The Lundies of \ essels belonging to the leaves 
arc blanched out in nethke veins, and aiiLV^tomose chiefly with 
one anotliLi. The \cins at the cncN unite near the edge of tiu 
leaf into a syiupodul layer, from which numerous veins go out 
directed to the edge of the leaf and end in enlarged spirally 
tliiekened cells, which cells somctimci border directly on the 
epidermis cells beluiiging to the edge nf the leaf or are separated 
from thuuoi by one ur mure cells, 12 Iho traclieal vessels of the 
lca>es, as well as of tlie other parts of Pin^i^mcuh alpwa 
never coiiLam air, lint either a watery fluid or a yellowish- 
brown rcsmous-lookmg substance. Ihis cii cumstanec, together 
With the strange blanching of the tracheal veisck in the edge of 
tliL leaf particularly adapted to catching iiisecis seem to proie 
(or show ) that the tracheal vc'^acls seive for the LransjKUt of a 
silhstancc that stands perhaps in direct connection with the 
function of the laasc'- ij 'Ihe mesophyll cells form among one 
anolhei tolerably large inlcistiLCs filled with air, and contain 
generally chlorophyll bodiC', in nhiindaDce 14 Starch is to 1 e 
found 111 the chluiophyll buches of P alpiNcif and also 111 the 
small stems and loots of the liyhernating plants, w'hen it ajipcarv. 
in small compressed nucki. 15. Glands with and without stall s 
appear in the flower stalks as well as in the flowering parts. 


GEOGRAPHICAL NOTES 

At a meeting of Ihe Geographical Society on Monday evening 
Capt T. 11, Holdich, K.E , of the Survey of India, read a very 
intercding paper on the geographic il results of the Afghan 
campaign, m which, after giving a sketch of the features of the 
country, he summed up the additions lateljr made to our know 
ledge. These are very considerable, for in the last tW'o or three 
yoar-i he and Major Woodthorpe with their slafT have surveyed 
and mapped from a5iOOO to ^0,000 square miles of country 
Some of the more important facts ascertained are the facility 
With which practicable roods can l^e made through the pastes of 
Afghanistan, and the comparotively low elevation of those of 
the Hindu Kush, which, according to Capt. Ifoldich’s view, 
would offer no real harrier to the advance of a properly-equipped 
army, Cant, Holdich hinted that the further mapping and 
survey of the country were being continued by native exidorers 
attached to the Survey of India, and he thought that in a few 
years' time it would be known from end to end, and that onr surveys 
would then join on to those of the Russians north of the llinau 
Kush. CapL Holdich remarked also on the curious inter 
mingling or races m some parts of Afghanistan, and m the 
cmuing disciissnn Mr BUnford, hte Director of the Geological 
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burvey of India, madft some valuable observations on certain 
points connected with a oil-formation, &c., m Central Asia 

Under the title of **Die geographische rrforschung des 
afrikflnischen Continents von deti altesten Zciten bis auf 
unserc Tage/’ by Dr. Philipp Paulktscblce, Messrs. Brnckliausen 
and Brauer of Vienna have publi!>hed a volume of 320 pages, 
conUiniDg a brief but /iiU sketch of the nrogresii of African 
exploration from the earliest times down to the pre^^ent day. Its 
special value consists in the detailed bibliography of the subject 
contained in the footnotes on every page, which must be of 
the greatest service to the student or African cxploiatioii and 
geo^aphy. There are occasional slips, as when Mr. Montciro’s 
book oil "Angola and the River Congo" is entered under 
" Monteiro," as published in New York In 18751 and again 
under "J John," as published in London in 1876 But such 
blunders are wonderfully few About 1500 names are referred 
to altogether. 

Dr. Lenz, on Novcmbei 32, was at St. Louis, whence he 
was going to Tangier 

As a memorial of the work performed in the a " P'tya 

Fund” has been raised by subscription in Sweden to encourage 
further geographical rescaich. The sum raised is 35,000 crowns, 
which will be intrusted to the Swedkh Acidemy of Sciences, 
and the interest cither employed at once or be allowed to accii- 
mulatc for a term of years Only natives of Sweden, Norway, 
Denmark, and Finland will be entitled to receive the benefit of 
the fund. 

Two important expeditions arc soon to be sent into Central 
Africa, under the auspices of the Algerian Missionary Society, 
which already has stations at the northern ends of Lake Tan- 
ganyika and the Victoria Nyanza One will go from Zanzibar, 
and the other will ascend the Congo. 


THE INFLUENCE OF PRESSURE AND 
TEMPERATURE ON THE SPECTRA OF 
VAPOURS AND GASES ^ 

TN the course of my inquiry last year into the homology of the 
^ spectral lines of chemically-rcldtcd elements 1 occasionally 
made the observation tliat the two strong!) -marked red lines 
which bromine in the fluid state gives when the spark is taken 
from it in De la ChanaPs fulgurator glow very feeble or entirely 
disappear in the spcclram of the rarefied vapour in the Gciiibler- 
lubes, while other lines not previously seen become visible. It 
appeared to me of interest to inquire more jiariicularly into the 
changes of the spectrum of one and the same element, as these 
chaugea are naturally of the gieateat unportance In the com- 
parison of chemically -related elements , and with this view 1 
addressed myself to the problem of the changes of spectra at 
higher pressures. 

I According to WuZlncr’s* well-known expenmentSjM Inch only deal 
with the three permanent gases, hydrogen, oxygen, and nitrogen, 
the spectral Lncs of the second order grow broader with higher 
pressure, and at the same Lime a continuously illiiiuiuated back- 
ground IS to be observed ThLs phenomenon, however, prc'-cnt’s 
even in the three permanent clcmcnls the greatest dilTerence 
^rhns, while the lines in the hydrogen spectrum become easily 
broader even under moderate pressure, those in the spectrum 
of nitrogen do not expand. Therefore it occurred to me that a 
comparative investigation, which would extend to as many 
elements os possible, would be desirable, inasmuch as it en- 
couraged the hope that by this meatui one could arrive at a law, 
ixrhapa even at an explanation, of these phenomena. , 

1 now venture to present to the Ac^emy a report of my 
experiments as far as they have gone, reserving a full account 
till iheir completion. 

In mj cxjMnmenta I have treated the most volatile of the 
metoUoids, and among the metals have included quicksilver 
and sodium. 1 will in due time give a full account of the 
apparatus and methods which I employed in my expenments, 
but at present I must conlinr myself to a statement of the results 
already ascertained. 

The spectrum of the three halogens, at hi^er pressures, ex- 
hibits In each case the same pecaliorities. The lines have the 
appearance of merging into each other, and without showing 

^ By C Ciamiciin, m SiU Brr tier k Akmd dtr IVijt , Vienna, Uxvii 
Baml, V. Heft. 


an ex pans I on into baud^, they become occa.sioiially somewhat 
broader. There is a steadily luminous background which 
becomes brighter when the pressure is increased, and which 
is often more intense than the lines themselves. 'Fhis latter 
circumstance 19 ficquently seen in the case of iodine, where 
the continuous spectrum finallv covers all the rc<*t In the case 
of chlounc And biomme single hues are always distinguishable 
from the continuous surrounding light Ihc appearance of 
certain lines iii the red held 111 chlorine and bromine which 
always preserve their prcciMon and delicacy is worth mentioning. 

Tile changes in the intensity of the spectral lines as exhibited 
under diflerent pressures are very interesting If you compare 
the spectral lines of the halogens with each other, in order to 
ascertain their homology, and m doing so only employ the spectra 
of larcfled vapours m Geiiisler tubes, you meet considerable difli- 
cultles, for you can only compare the lines m groups, and these 
lines present frequently in each of the three elements such differ- 
ences of inlensity that yon may be leA in doubt as to the existence 
of a homology of their lines. But the apparent differences arise 
in reality out of the variation of intensity and the number of 
the lines with the pressure. By appropnate change m the 
density of the gas or vapour you can always produce spectra 
which exhibit the perfect homology of the lines, ThuDi in the 
case of iodine you must employ that tension which ludme-vapour 
has at 50*^ or So^ C , wliile in the case of chlorine and bromine 
almospheiic jiressure is required. 

The spectrum of sulphur does not change at all at higher 
pressure, the lines mam Laming Ihcir perfect sh.'irpness, while in 
the red held a continuously illuminated backgiound appears. 

riiosphor and arsenic do not give any reaction, and even the 
continuoiih spectrum docs not appear. With arsenic I observed 
what X think has httherto been overlonked, namely, that it gives 
at a moderate pressure, and without the interposiLion of a 
Leyden jar, a ^pe^trum of the first order. It is almost con- 
linuuus, and with increase of pressure of mterposilinn of the 
jar it gives to the spectrum of lines the spLclrum of ihc second 
order 

Gicat IS the diflcrcnce betneen the metalloids of vliichwc 
have hithei to been speaking and the metals, they ‘■how an ex- 
pansion of their lines into bands, while the Lonlmnoiis light takes 
.1 less prominent place In quicksilver the breadth c'-ptcuHy 
of the green and violet lines is conspicuous. 

With sodium I have only noticed the great w idth of the D- 
Iines w^hen they appeared reversed, for I could only examine the 
light after its passage through a layer of cooler vapour Sodium 
gives at high pressures a continuously illuminated spectrum iieai 
the D-lines, which then appe.ir le versed , at first one 01 two 
lines, but boon they widen and merge into each othL'i, and the 
dark band of absurption gradually covers the whole illmnimted 
part of the field. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

CAMBRiDfib. — Prof Stuart finds the progress of hib School of 
Mechanism and Engineering again compels enlargement. Some 
pupils are nuw making small engines, and require more space for 
erecting them. A room for mcchanu al drawing is u ceded, and also 
an enlarged stove The Museums and I ccturc-rooms Syndicate 
think it best m the present condition of University Funds to 
erect a new temporary building 46 feet long by 21 feet wide, 
adjacent to the nresent workshop, and this, with other rooma 
which can be aaded, will supply present necessities for about 

360/1 

The balance of 821/ , being the debt on the la&t two years of 
the Museums Maintenance Fund, has been granted as an extra 
payment from the University Chest, and in future years 3000/. 
Will be granted annually for the Museums and Lecture- rooms 
Maintenance Fund. 

Prof, StuRTt IS to have the services of a Demon slrator of 
Mechanism and Applied Mechanics 

Clare College announces a scholarship of 60/. a ye.ir 111 
chemistry and chemical physics, botany and geology, to be 
competed for on March 29 next, without limit of age, Jesus 
and Magdalene Colleges continue to offer no inducement <1 to 
natural science. 

By a Royal decree, published lost month, a museum will 
shortly be opened at Palermo on the plan of the one founded in 
Rome in 1874, with the object of making known the best scho- 
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laabc materiala and best didactic methods adopted with succeas 
by the mast cultivated and civilised nations. Tins museum is 
styled theFcdagoBic Museum, and will have its seat in the Royal 
University Its aim is to collect, with a view to their recogni- 
tion and adoption, all objects and publications connected with 
the mode of instruction in elementary schools, and in general all 
the new- means and appliances which are being successively 
invented to insure greater efficiency and progress in the arts of 
instruction and education. All that has tiU now been cnllected 
by the Frofessor of Pedagogy in the present Museum of Palermo 
will henceforth belong to the new institution, which is dependent 
on the Minister of Fnblic Instniclioii. 

SCIENTIFIC SERIALS 

The yournal of Anatomy and Physiology, Normal and 
Pathological, vol. xv. part i, October, contains . — Dr C 
Creighton, on on infective foim of tuberculosui in man, identical 
with bovine tubcrcnlosis, plates i to 6, — Dr W. Allen, on a 
third occipital condyle in the human subject, plate 7 — Dr. J. 
Dreschfcld, some points in the histology of cirihosU of the livci, 
plate 8. — Dr. S. Mortiz, a contribution to the pathological 
anatomy of lead paralysis, plate 9. — Dr. G. S. Middleton, 
vascular lesions in hydrophobia and m other discEises characterised 
by cerebral excitement, plate lo. — Dr. D Macphail, an ether per- 
colator, for use in physiological or pathological laboratories!, plate 
11. — Dr. D Newman, the comiirativc value of chloroform 
and ctfaidcne dichloride as ansesthctic agents — Dr. R. Pinkerton, 
observationB on the temperature of the healthy human body in 
vanous climates —Dr George Ploggan and Dr, F Elizabeth 
Hogran, the lymphatic*: of cartilage and of theperichondriuin. — 
Dr. R. J, Anderson, a palatine branch from the middle meningeal 
artery — J, F. Knott, muscular anomalies 

Joui nal of thi Royal Microscopical Society , m No 5jOctobcr. 
— W H, Gilbert, on the sLiuctureand function of the scale leaves 
of Lathtta squamana — Dr. II. E Fnpp (the late), on daylight 
illumination with the plane mirror, an appendix to Fart I of the 
"Theory of Illuminating Apparatus.*’ — W. Webb, on an im- 
proved finder — W. A. Rogers on Tulles' mteiioi illuminator 
for opaque objects, with a note by U D Tolies — The record of 
current researches relating to mvertebrata, cryptogamia, micro- 
scopy, &.C 

Tin. American Naturalist, November. — F. M. Endlicb, the 
Island of Dominica . — J D Cnton, the Sand-hili Crane. — W 
K Higlev, on the microscopical crystals contained m plants 
(concludea). — ^J. M. Stillman, on the origin of lac (regards it as 
a secretion of Coccus lacca) — Edward I., Greene, botanising on 
the Colorado desert. — The Editor^s table on the obligations of 
educational and charitable institutions, 

ZHtsckrift fur ivissenschaftlichc Zoologie, Rand 34, Heft 4, 
September, contains * — a very elaborate memoir by Dr, Ferdinand 
Sommer of Grcifswald, on the anatomy of the liver-fluke, 
Distomum hepaticufn, L,, pp. 540-640, with six plates ; also by 
Dr. H, Michels, an account of the nervous system of Oryctes 
nasicornis as it appears m the larval, pupal, and imago conditions 
of this beetle, pp. 641, 700, with four plates. 

Revue Intemuhonalt des Sciences biohgiques, October 1 5, con- 
Uins — M. Vulpian, a physiological study of poisons, fifth 
lecture, on curare.— M Hanstein, protoplasm considered as the 
basis of anunal and vegetable life ; introduction, — M, Borodin, 
on the physiological cluracteristica of asparagine — M L. Fortes, 
on the asparagine of the Amygdales,— G. Thoulet, contributions 
tQ the study of the physical and chemical properties of micro - 
*-rnDical minerals. 

The Transactwns of the Yorkshire Naturalists' Union — Three 
parts of the above have been issued to the subscribers. These 
contain reports on the birds of the district, pp. I -48. On the 
land and freshwater moUu'sca, 1-16 On the lepidoptera, 
pp. I -8a Botany, pp. 1-51, These reports seem well and 
exhaustively worked out, and deserve every support from the 
naturalists of the Yorkshire district and others. 


SOCIETIES AND ACADEMIES 

London 

^ Mathematical Society, -December 9.— Mr, Samuel Roberts, 
l^.R.6., president, In the chair. — Mr. William Ralph Robert i 
and Mr, Ralph Auguitui Roberts were elected MemWs.^llie 


following communications were made — NoLc sur'^ Ia Derivation 
des Di^terminants, Prof, Teixeira (Coimbra, Portugal). — Solu 
tion of the equation xp - I = o , quinquiscction, Prof Cayley, 
F.K .S.— A general theorem in kinematics, I'rot Minch in —On 

the 'solution of the inverse logical problem, Mr. W 13 Grove. 

Motion of a viscous fluid, Mr. T, Craig — On the electrical 
capacity of a conductor bounded by two sphencal surfaces cutting 
at any angle, Mr. W. D. Niven. 

Chemical Society, December 2. — Dr Gilbert, vice-pre- 
sident, in the chair. — The following papers were read- — On 
the volumes of sodium and bromine at ihcir boiling-points, by 
W Ramsay. — On the volume of phosphorus at ns boiling- 
point, by D. O. Masson and W. Ramsay. The authors have 
determined the atomic volume (the atomic volume = the specific 
volume X atomic weight] of the following elements in the free 
stale Biomine 27 135, sulphur 21 '60, phosphorus 20'9I, 
sodium 31 00 The authors discus*! the formula of oxy- tri- 
chloride of phosphorus, and conclude that in that substance 
phosphorus i!i a pentad, and that the constitution of that 
substance is 0 =:F=Clg The atomic volume of phosphunis in 
this compound is therefore 21 i. — On the specific volume of 
chloral, by Laura Maude Fa8*:avBnl Great core was taken in 
puiifymg the chloral , the speulic volume, determined according 
to the method of Thorpe, was found Lo be 107 37 — ^Nole on the 
formation of carbon Letrabromide in the luanufacture of bromine, 
by J.C . Hamilton, A quantity of a white crystalline substance 
was obtamed as a residue, after distilliDg a quantity of com- 
mercial bromine, it melted at 90", and contained 97 per cent, of 
bromme — Researches on the relation between the molecular 
structure of carbon compounds and their absorption-ipccira, by 
W. N. Hartley. Part 1 — General conclusions as to the nature 
of actinic absorption exerted by various carbon compounds. 
Part 11. — Experiments which piove the diactmic character of 
substances constructed on an open chain of carbon compounds. 
Part 111, — The actinic absorption exerted by various closed 
chains of carbon atoms Part iv — The absorption spectra of 
condensed beiizcn nuclei Part v. — The cause of absorption- 
bands m the *;pectra transmitted by benzene and its derivatives 

Geological Society, December 1.— Robert Fthendgc, 
F.R S , president, in the chair. — Wm Heward Bell, Wm. Jack- 
son, Peregrine Propeit Lewes, William Libbey, jun , D Sc , New 
Jersey, U S.A. j David Morgan LlewcLhii, John Marshall, Cyril 
Parkinson, Cornelius McLeod Percy, Thos John Robinson, Rev 
Alfred Rose, Derby Thompson, and Stuart Crawford Wardell 
were elected Fellows of the Society. — The following communi- 
cations were read ; — On remuns of a small lizard from the 
Ncocomian rocks of the Island of Lesina, Dalmatia, preserved 
in the Geological Museum of the Univer*ilty of Vienna, by Prof 
H G. Seeley, F R.S. The author proposed to name this lizard 
Adriosaurus suessn —On the beds at Hcadon Hill and Colwell 
Bay 111 the Isle of Wight, by Messrs 11 Keeping and E B. 
Tawney, M A. The authors criticised the views put forward 
by Prof. Tudd in his paper published in the Q y. G. S, xxxvi. 
p. 13, ana supported those established by the late L Forbes and 
the publications of the Geological Survey The authors reject 
Prof. Judd’s term Brockenhurst series, and revert to llic cUiiSifi- 
I cation and nomenclature of the Geological Survey 

Zoological Society, November 30. — Dr, Edward Hamilton, 
vice-president, m the chair — Mr. Alfred E. Oaven, F.Z, 5 ., read 
a paper on a collection of laud and fresh- water shells from the 
Transvaal and Orange Free State m South Africa, with doc criptions 
of nine new species. — A second paper by Mr. Alfred E. Craven 
coutamed the descriptions of Lhrcc new ^ecief of land shells 
from Cape Colony and Natal —Surgeon rranci*! Day, F.Z.S , 
communicated a paper by Prof. A. A, W. Hubrccht, which 

ave an account of a collection of reptiles and amphibians made 

y Dr. C Duke in Beloochistan. — A communication was read 
from Mr. J H. Gurney, F Z.S , containing a description of the 
immature plumage of Dryotnorchis spectabUis (Schirg ), a verjr 
scarce rapconol bird from G.aboon, now living m the bociciy s 
collection. — A communication was read from Mr. Roland 
Trimen, F Z S , on an undesenbed Lanianus obtained by Dr. 
B. F. Bradshaw on the Upper Limpopo, or Crocodile River, in 
Southern Afnca, which nc proposed to name Lamamus atro- 
crocens — A communication was read from Dr. G. llartlaub, 
F.M.Z.S., containing dcsci^tlons of five new birds that had 
been collected by Dr. Emm Bey in Central Africa. These were 
proposed to be called Truholais flavotarquata, Ctsticola hypox- 
antha, Emtma lepsda, Drymocichla imana, and Musuapa 
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W. A, Forbes, F Z S,, read a paper on the 
external characters and anatomy of the Red Ouakan Monkey 
{Brachyurus ruhi€Hndus\ describing more particularly the liver 
and brain, and made remarks on the other species of that genus 
a ad their distribution. 

Anthropological Institute, November 23 — Alien Thom- 
son, MD., F K S-, vice-president, in the chair — The election 
(jF W R, lluggnnl was announced — A paper by Dr. Paul 
Topmard, entitled observations upon the methods and processes 
cjf anthropometry, was read Anthropometry means the measure- 
ment of the entire human body with the view to determine the 
respective proportion of its parts — i. At different ages, in order 
to learn the law of relative growth of the parts 2 In the 
racc^, so as to distinguish them and establish their relations to 
each other 3 In all the conditions of surrounding circum- 
stances, in order to find out their mduence upon the variations 
ascertained The number of skeletons at disposal for this 
purpose being small, all our efforts should tend to make perfect 
the methods of operating upon the living, and to bunpli^ them, 
s ) os to render them accessible to all, to travellers, omeerh of 
the navy, recruiting agents, schoolmaster^, Ac. , hence the 
number of measurements should be reduced to those strictly 
necessary, and only those insisted on which arc really useful 
and lead to the knowledge of one of the natural inorpholopcal 
divisions of the body Heights above the ground, breadths, 
‘ome circumferences, and peiTiaps the facial angle — to these we 
ought to limit our demands. The dimensions to be cibtained 
ibrectly, or by the method of snbtraction, relate to — 1 The 
trunk 2. The head and the neck taken separately, 3 The 
lower bmh as a whole. 4. The upper limb as a whole 3 
Each of the segments of the limbs, the hand, the forearm, and 
the arm m the one case , the foot, the leg, and the thigh m the 
other 6 The intrinsic proportions of the head, of the tiunk, 
»)f the foot, and of the hand. Three fundamental piiuciples to 
be observed are, determination and marking the reference points 
taking the measurements quickly, and the possession of 
go ul instruments The choice of reference points js a matter of 
gnat importance, aid the author explained Ills sicws upon this 
subject — A paper by Mr. C. btamlaiid Wake on the origin of 
the Malagasy was read. 

Physical Society, November 27 —Prof. W G. Adams in 
the chair — New Member, II C Tones, F.C.S — Prof Graham 
Hell exhibited hia photophone, and explained the apparatus em 
ployed by Mr SumnerTamterand himself for transmitting sound 
iiy a beam of bghi. The form jii use consists of a incul jdate 
or mirror vibrated by the sound and reflecting a beam of light 
to a distance, where it is focussed on a selcnuiin cell in circuit 
wiih a telephone and battery. The light undulates in sympathy 
with the vibrations of sound, and alters the resistance of the 
selenium m accordance with the vibrations, thereby reproducing 
the sound in the telephone The electric light used was too 
unsteady to give arliculate speech , but by means of a rotating 
didk perforated round its nm with holes the light coulil be 
occulted in such a manner as to give an audible note in the tele- 
}ibonc Different varieties of receivers were described, some of 
which have not yet been trltd One of these consisted in vary- 
ing the rotation of the plane of polarisation of the polarised 
beam. A plan for transmitting the beam consists m making the 
vibrating plate vary the supply of gas to a jet or manometne 
flame The farthest distance speech has been heard by a photo 
phone is 800 feet , but theoretically it should operate better the 
greater the distance between the mirror and seleniam. On inter- 
posing a sheet of hard rubber in the ray, the invisible rays 
passing through it conveyed the sounds in a lower degree, and 
aouuda can be beard by replacing the selenium receiver by disks 
of different materials, such a.s hard rubber, metal, &c , and 
‘^imply listening at them. All substances appear to po'.scB‘: the 
power of becoming sonorous under the influence of varying light. 
Hard rubber, antimony, zinc, give the best effects, paper, gla.ss. 
carbon, the worst. Even Lobacco-smoke in a gloss test tube held 
in the beam emitted a note, as also did crystals of sulphate of 
copper. When bard rubber was simply made into the form of 
an car-tube and held in the beam, the audible effect woa also 
produced, and in fact when the beam was focussed m the car 
it' elf, without any other appliance whatever, a distinct sound 
could be perceived.— Prof. Adazni thanked Prof Bell in the 
name of the Society, and called on Mr. Shelford Bldwel], who 
exhibited a lecture photophone, in which the reflector for receiving 
the light waa discarded and the beam fociused on the selenium 


by a lens. The two lenses used cost only 25/., and the beam 
was sent fourteen feet. The selenium cell was made bv spreading 
melted Belcnium over bheets of mica, and then crystallising it by 
heat. For mica Frof. Dell recommended microscopic glass. The 
resistance of the cell was 14,000 ohms m the dark, and 6500 in 
the light, Speech \vab distinctly transmitted by ihis apparatus* 
Mr. ^ Sniller thought that mnee selenium probably alloyed with 
brass ana the baser metaN, it w'oald bo better to use gold and 
silver for the cellb, hut Prof Bell said that he preferred braiSk 
since (perhaps for the reason that Mr. Spiller gave) it yielded 
the beat results. — Dr, J II. Gladstone read a paper on the 
Epecific refraction and dispersion of isomeric bodies — an extent 
Sion of his paper of last June. He concluded that the duspersion 
of a body containing carbon of the higher refraction is very 
much greater than that of a body contaimng carbon of the 
normal refraction 5, and that isomenc bodies which coincide in 
specific refraction coincide also m speciflc dispersion 

Entomological Society, December r.— Sir John Lubbock, 
F.R.S , president, in the chair — Mr. Poscoe exhibited a large 
series of Arc^cus histrio from Feru, to show the extreme varia- 
bility of the clytral markings in this species. — Mr, DiUaps 
exhibited four species of Pctomachns new to Britain, viz , 
P Afulltttf P juvemhs^ P xntirnudiw^ P inctrins, and also 
exhibited twenty species of Colcoptera found in a small parcel 
of com refuse Ihe president exhibited two specimens m 
alc.ihol of a species of Pkasffiidit forwarded by a correspondent 
in St, Vincent. Mr Cansdale exhibited a specimen of "hsiherta 
ffananUa, a species of Tiniina, new to Britain, be also ex- 
hibited a remarkable variety of Cidaria ruisata. — Mr J. ScoLt 
communicated a paper on a collection of Hemiplera from Japan. 
— Mr. C O. Waterhouse read a paper entitled description of a 
new species of the anomalous genus Polyctexm^ and exhibited a 
diagram illustrating the structure of this insect 

Royal Asiatic Society, November 15. — Sir II C. Rawlin- 
son, K C B , F R.S , prcbident, m the chair — Sir W R, 
Robinson, K C h I., S S Thorburn, Capt R Gill, K E,, ard 
the Rev Maibham Arglcji, M A., were elected Resident Mem- 
bers , and the Bishop of llihore, Lieut. 11 E. McCallum, R.E , 
S. W. Bushel], M.l) , aud Abd-er-rahman MduIvlc Syed, barris- 
ter-at-law, Non-resident Members, — Frof Monier Williams, 
C I.E , read a paper on Indian Iheistic reformers, in which, 
after showing tWt Monotheism was not of recent growth in 
India, he traced the development of the modern Thcis tic churches 
there, from Rauiinohun Roy, who formulated a system which 
may be described as Unitarianism based on Brahmanism, through 
his successor, Debendra N.ith, who improved on Rammoliun 
Roy’s work by founding the Adi Bralima SamHj, to Keshub 
Chundar Sen, who threw off altogellier both Uriihmaniam and 
caste, and founded his new progressive Brahma Samai in 1866. 
In Ills present eclectic form of llieUm, composctl of flmduisni, 
Mahainmcdamsui, and Chiistianity, he leaches the wor'^hip of 
God under the character of a .Supreme Mother Some or bis 
followers, uflended with him, chiefly for marrying bis daughter 
before she was fourteen to iJie Maharaja of Kudi-Behor, have 
recently set up a new Theislic Church called the budharana 
Biahina Samaj, or Catholic Church of God. There are now 
more than 120 Thcistic churches in different parts of India 

Royal Microscopical Society, December 8 — Mr, J, 
Glaisher, F R .S , In the chair — Eight new Fellow's were 
elected — Mr Walli-s exhibited a new rotating substage , Mr, 
Mayall his form of spiral diaphragm, and Tolies' mechanical 
stage of extra thinness, and Mr. Crisp Crouches hibtologicol 
microscope, Farkes’s demonstrating microscope, Holmes's com- 
pressonum, and Atwood’s rubber-celJ — paper by Dr, Hudson 
was read, on a new (Ecistes and a new Floscnlaria 

[tr%/olium\ found by Mr Ho^ of Dundee m Loch Lundie. 
The trochal divk of the former formed a link between that of 
Melicerta and (Ecutts^ The latter was remarkable in having 
only three lobes and being much larger than any Floscularia 
hitherto known.— Mr. Stewart explained some peculiar struc- 
tural features of the Echlaometrms, illustrated by specimens 
and drawings 

Institution of Civil Engineers, November 9.— Mr, W. H. 
Barlow, F.R S,, president, in the c^air,— The pi^r read was 
on machinery for steel-making brthe Bessemer and the Siemens' 
processes by Mr Benjamin Walker, M. Inst. C.E. 

December 7 — Mr. W. H. Barlow, F.R.S., president, in the 
chair.— The paper read was on the different modes of erec ipg 
iron bridges, ^ Mr. Theophilus Seyri^ M. Inst. C.E., of Pans. 
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Royal Society of Literature, November 24 — Mr. Charles 
Clark, vice-president, in the chair.— Sir Haidinge Stanley 
Giffaid, Mr, Ramchutidra Ghose, Mr. Henry Allpass, Mr. 
Robert While Boyle, Cant. W. Deane Seymour, Dr Altschul, 
verc elected member;.— Mr. F. G Fleay read a paper entitled 
the living hey to English spelling reform now found in history 
and etymology. The object of Mr. Fleay’a paper was to show 
that the objections to BpclUng reform are principally founded on 
an exaggerated estimate of the amount of change required. Tins 
exaggeration has been caused by the revolutiona^ promsaU of 
threading reformers, who neglected the history of our language 
and the etymological basis of its orthography in favour of pbilo- 
aophical compictenesa. Mr. Tleay, on tbc other hand, propiosed 
a scheme which was developed 111 two forms, one perfectly 
phonetic for educational purposes, the other differing from this 
only in dropping the use of the accents and the one new type 
required in the former. He shoued that even in the vowel 
sounds not one- tenth wruld need alteration, while in the case of 
the consonants the alteratioa required would of couTbC be much 
less 

Photographic Society, November g — J Glaisher, F R.S , 
president, m the chair — Major Waterhouse, Bengal SlafT Corp*?, 
read a paper '* On a new method of ublnming ‘ grain ’ m photo- 
engraving." The method alluded to was to squeeze into the 
gelatine relief, while wet, sand- or glass-paper, previously waxed 
to ensure removal. The contraction of the paper while drying 
would force the granular substance into the relief more strongly 
in the shadows than in the lights, and thus a discriminating gram 
would be produced. — Capt Abney, R E , F R S., read a paper, 
"Notes on the gelatine process." The point insisted upon was 
that gelatine emulsions if kept some tune before being poured 
upon the plates, extra bcnsitivcness would be the result , another 
matter was, that " frilling " could be prevented by the same long 
keeping of the emulsion , also that with eiimlsions wheie silver 
iodide II used, a few drops of hyposulphite of soda would bring 
out more detail m the image. 

CAMBRIDGR 

Philosophical Society, November 8 — Prof Newton, pre- 
sident, in the chan — The following communications were made 
to the Society — On a new arrangement for sensitive (lames, by 
Lord Rayleigh, A jet of coal gas from a pm hole burner ribcs 
vertically in the interior of a cavity from which the air is ex- 
cluded It then passes into a bra^s tube a few inches lung, and 
on reaching the ton burns m the open The fiont wall of the 
cavity is formed of a flexible membrane of ti'isue paper, through 
which external sounds can reach the burner The principle is 
the same as that of Barry'ii flame described by 'Ijmdali In 
lioth cases the um^niUd part of the jet iJs the sensitive agent, 
and the fliine is only an indicator Barry’s flame may be made 
very sensitive to sound, but it 19 open to the objection of liability 
to disturbance by the slmhtcst draught A few years since Mr 
Ridout proposed to indnse the jot in a tube air-tigfat at the 
bottom, and to ignite it only on arrival at the top of thi^ tube. 
In this case however external vibrations have very imperfect 
access to the sensitive part of the jet, and when they reach it 
they are of the wrong quality, having but little motion transverse 
to the direction of the jet. The airangeinent now exhibited 
combines very satisfactorily sensitiveness to sound and insen- 
eltiveness to wind, and it requires no higher pressure than 
that of ordinary gas- pipes If the extreme of iCH'^itive- 

ness be aimed at, the gas pressure must be adjusted until 
the jet IS on the point of flaring without sound. The 
apparatus exhibited was made in Prof. Stuart’s workshop. An 
adjustment for directing the jet exactly up the middle of the 
brass tube is found necessary, and some advantage is gamed by 
contracting the tube somewhat at the place of ignition.— lord 
Rayleigh, on an effect of vibrations upon a suspended dUk In 
the Bntlsh Association experiment for determining the umt of 
electrical resistance, a magnet and mirror are inclosed m a 
wooden box, attached to tlic loiVer end of a tube through which 
the silk suspenston fibre passes Under these circumstances it 
I'l found that the slightest tap with the finger-nail upon the box 
deflects the mirror to an extraordinary degree. The disturbance 
nppears to be due to aerial vibrations within the box, acting upon 
the mirror. We know that a flat body, like a mirror, lends to 
lUelf acroBS the direction of any steady current of the fluid in 
which It IS immeraed, and we may fan ly suppose that an effect 
of the same character will follow from an altemating ciineiit. 
At the moment of the tap upon the box tlie air inside is made to 
move past the minor, and probably executes several vibratioim. 


While these vibrations lost the mirror is subject to a twisting 
force tending to set it at tight angles to the direction of the 
Vibration. The whole action being over m a time very small 
compared with that of the free vibrations of the magnet and 
mirror, the observed effect is as if an impulse had been given tu 
the suspended parts The experiment shown is intended to illus- 
trate tuis effect. A small auk of paper, about the ,size of r 
sixpence, is hung by a fine silk fibre across tbc mouth of i 
resonator of pitch 12S When a sound of this pitch is excited, 
there is a powerful rush of air m and out of the resonator, and 
the disk sets itself promptly across the passage. A fork of 
pitch 12S may be held near tne resonator, but it is better to use 
A second resonator at a little distance, in order to avoid any 
possible disturbance due to the neighbourhood of the vibrating 
prong*^ 

Paris 

Academy of Sciences, November 29 — M. Ldm. Becqucnl 
in Die chair — MM E, and ] Brongniart presented a work cu 
the mlicified fossil seeds of strata of Autun and Saint F.licnnr, 
Lo which their father had devoted the closing years of Ins life 
These researches led, amon^ other things, to observation of a 
pollmic chamber in some living as well as in fossil species of 
seed*- — Note relating to a memoir on vision of material colouiv 
111 rotation, and velocities estimated in figures by means of the 
lurnmg-pLate apparatus of General Morin, for observation of 
the laws of motion, by M. Chcvrcul, — On the spontaneous oxid.i 
tion of mercury and of metals, by M. Dcrthelut. He concludes 
from experiment that mercury, like iron, zinc, cadmium, icad, 
copper, and tin, undergoes, in contact with air, a superficial 
oxidation, very slight, indeed, and limited by the difficulty of 
renewal of the surfaces and the absence of cc.ntact resulting from 
commenced oxidation. TIiin agrees with thermic data Tlie 
oxidation of mercury liberates per equivalent of fixed oxygen 
-t- 21 1 cal (iron 31 9, tin 349, Slc ). Siionlancous oxidaliuii 
IS not fapprcciable m melals who^e heat of oxidation is veiy 
small, silver (+35 cal.). ITie greater rapidity of the reac- 
tion where an agent intervenes, which is capable of combinin;; 
(with liberation of heat) with the substance produced, an 
acid, u sboivn to be in agreement with thermic theory. — On ihc 
propagation of light, by M Gouy. He examines the case in 
which the mys have a constant direction, hut vary in intensity, 
the source undergoing vanations or being eclipsed by a moving 
screen Thcie is not, for a given homogeneous source, a detei 
minale velocity of light, independent of the manner 111 which the 
amplitude is varied. But in every reali'iable cxi'ierbnent tin- 
variation is effected in a gradual and very slow manner relative]) 
lu the vibratory period , here the furmuki. are simplified and the 
amplitude is transported as in a non-dispersive medium (w itli a 
velocity which IS indicated by formula) The index of refraction 
IS ’connected with the velocity of light by a relation easy tu 
eslablifib, — On linear differential cnualion!! with periodic cocfli- 
cients, by M Floquet. — On a new electric properly of selenium, 
and on the existence of tnbolectric cun cuts pioperly po-callcd, 
by M. Blondlot To one jiolc of a capillary electrometer a piece 
of annealed aelenium is attached with a platinum wire , to the 
other pole a plat mum^pl ate If the selenium be brought (wnlli an 
insulating handle) into contact with the platinum the electro- 
meter remains at zero , but on rubbing the selenium against the 
platinum a strong deflcclJon occurs (often equal to tint pro- 
duced by a sulphate of copper clement) 'Die tlicrmo electiic 
current got by heating the seleniam-platnium contact his 
an opposite diicction to that of the current in question (wh cli 
IS from the unrabbed to the rubbed part of the selenium) , tbu- 
the effect cannot be attiibuLed to heat. On ceasing lo rub, 
the deflection persists , the selenium, which let pass the higb- 
Icnsion electricity due to friction, opposing too great rC'istanc^ 
for the weak polarisation of the mercury Shock and even 
jircssure produce the same effect as fnction, though in less degree. 
— Action of phosphorus on hydnodic and bydrobromic acul-, 
by M. DamoiseaU — On Woldivinc, by M Tnnret This is iIil 
active pnnciple of the fruit of Simal^a Tvaldivui, which grows 111 
Columbia, The composition of the ciystolq is represented by 
CagHnjOjoSHO. The physical and chemical properties arc 
de'^enbed. — Direct analysis of peat , itB chemical con<;titution, by 
M. Guignet Thu relates to peat of very modern formation in 
the Somme Valley, formed under water in presence of carbonate 
of lime. Treated with water U yields rrewir and apocrenic acid, 
also a little sulphate of lime. Alcohol at 90° produces a clear 
green solution, from which vegetable wax la got m abundance 
(the green matter hai all the characters of chloiophyll) The 
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prescDce otgluccsida can aUo be proved, Pari at least of the 
total nitrogen of the peat (amounting to 3 per cent ) enten into 
the composition of the brown matters. — On the geolo^ of the 
Northern Sahara, by M. Roche, /n/ct aha, he found in the 
middle of the Great Erj;, south of OuarfU, a brood plane re^on 
obont 250 km. long, covered only with Isolated parallel dunes 
lying along the mametic meiidian ; an important feature for the 
Trans- Saluran railway. All the strata or the Northern SaWa 
are neorly horizontal. — On some phenomena of optics and vision, 
by M. Tr6ve. Looking at a lamp-flame through a fine slit in a 
di:,k, the brightness ana the diflrnction effects vary much, accord- 
ing ns the slit IS vertical or horizon tal.^M. Mamnene in a note 
attributes the difference of experimenters as to absorption of 
oxygen by mercury to more or less silver contained by the 
meicury — M Dubalcn announced the discovery of a prehistoric 
grotto in the Department of T indcs 

December 6. — M Edm IBecqucrel in the chair — The fol- 
lowing papers were read — On the developiijcnt of any function 
of the radius-vector in elliptic motion, by M Tisserand, — 
Spectral reaction of chlorine and bromine, by M Lecoq de 
Roisbaudran For detecting minute I races he fuses on the 
hooked lower end of a platiaum wire ^ome pure carbonate of 
baryta , places in the bend n drop of the licpiid to be examined , 
then evaporates, heating momentarily to a nascent red (with 
partial fusion) , another platinum wire is then brought near the 
bend from below, and tliCAinduction spark gives a spectrum with 
lines of BaClj or DaBr, The irirVtr chlorine or bromiue 

may be thus detected — M. Brioschi was elected correspondent 
Jii geometry in room of the late M. B orchard t, — On the action 
of water in applicalioni of sulphide of carbon to phylloxenscd 
vine^, by M Catta He slious the mjunous action of excessive 
humidity. The sulphide need not be in the liquid btate if the 
giciund be quite saturated with water. — On the swarming of 
phylloxera in 18S0, by M dc T ahtle. This has been small, almost 
ml in some porta llie phenomenon m probably periodic, with 
a two years’ period — On mildew, Pet^onospora. of vinc'. {Perono- 
spora znheo/a, Berk .'lud Curt ), by M Cornu, Thi'i mildew 
will soon (perhaps? next year) have spread over all France , 
and it is btill almost unknown in regions where it nre- 
YMaiN. The grape is not directly attacked, but the plant 
is injured, often disastrously. — New process for destruction of 
kcrmcb of fig (Cero^las/es msa, Lin.), by M Gennadms The in- 
sects may be got rid of by making a number of iiicisioub on the 
trunk and branches, causing the plant to luse a large quantity of 
latex. — Observation!* of comets 1880 (llartwig) at Pans Observa- 
tory, byM Bigourdan. — On the same comet and on Swift’s comet 
(1* 1880), by MM. Schulhof and Bossert He obtains for the former 
a revolution of 12S0 years (uncertain) ; fnr the latter, 5 j years 
~On the method employed by Aubmsson m iSio for measure- 
ment of geodetic basei;, by M. Laussedat, This is, in substance, 
the 'same as the method now recommended exclusively by the 
International Geodetic Commission — On the calculation of 
heights by means of b.aromctnc □b'-ervations, by M Angot 
lie cites bome figures as showing the precision of his new method. 
— On the distribution of temperatures in the lower strata of the 
atmosphere, by M Andrei From observations on the north and 
south slojies of Mont Verdun (625 m m height) he infers that 
in the same vertical the distribution of temperahirc up to a 
certain height is absolutely indeterminate, Ihni hot- and cold- 
air currents being superposed on one another. The mode of 
superposition is in direct relation to the centres of high 
and low pressures — On radiophony, by M Mercadier. This 
name he gives to the phenomenon lately discovered by 
Prof Bell. lie bhows reason for thinking it not nn 
eflect of the maui of the icceiving plate viLiuting ai* a 
whole Also the nature of the molecules of the receiver and 
their mode of aggregation do not seem to have a predominant 
r/^/e in the nature or the sounds produced. Tbe<^e sounds (he 
thinks) are due pnncipally to direct action of calorific radiations 
on the surface of the receiver (lie got the maximum eflect 
with invisible vibrations in the ledand infra red,) — On the exist- 
ence of perborlc combinations, by M. Etard Bone acid in 
presence of oxygenated water acts like a diflcrent acid, 
though of little stability . perbonc acid — On coboltamine^, 
by M. Ponimbani, — Reieorclies on the comparative anatomy 
of the nervous system in the different orders of the class 
of insects, by M. Brandf. He gives the results of his own ob- 
servations on Coleoptera, Lepidoptera, Diptera, and Memiptera. 
— On a new form of vesiwar wornip with exogenous gem- 
mation, by M. Villot, This is named Urocyjtij proltftr^ is a 


parasite of Glonuris Unihatus, and has the peculiarity of living 
in the same host in diflerent degrees of development; in the 
vesicular state proper, in the visceral cavity; in the state of 
scolex, encyiited in adipose tiisue. Buds are successively formed 
(containing a scolex) and detached — Habits of a flsh of the 
family of Silures, the Calhchtkyi facratus^ Cuvier, by M. Car- 
bonmer. Its mode of reproduction is peculiar. — New researches 
on saxifrages , applications of their products to the arts and to 
therapeutics , experiments on their i^tlvation, by MM. Goireau 
and Machclart. Attention is called to a new substance, hingenin, 
obtained from the stocks ; m the free and crystalline state it is 
represented by CglLO^, It is a strong neuro-stheiiic tome 
(between qumino and sallcine). The tannin and fecuU also 
obtainable, further recommend the cultivation of saxifrages. — 
On a process of meat -preservation by means of dextrine, by M. 
Senre Meat dried and preserved with dextrine has remained 
unaltered twenty months, expoEicd to air, — 'Hic meteors of 
November I4, 1880, ob'^erved at Moncalien (Italy), by M. 
Denz.!. Four observer^ counted thirty-seven in three- quortcis of 
an hour. More than a third belonged to the stream of the 
Leonidee, and they were the most beautiful. 

VlEN’^A 

Imperial Academy of Sciences, Decembei 9. Dr. 
Fitzinger m the chair — Researches on Liverworts , 6, Mar- 
chantiece, bv Herr I.eitgeb — On the watercourses of middle 
£uro]ic, ana Ihc importance of regulation of the Danube, with 
special reference to the stretch between Thebeu and Gonyo 
(Hungary), by Herr Lanhanconi. — On the formation of germinal 
layers m the hen’s egg, by Herr Koller.— On combinationJ. of 
chloiide of calcium witli fatty acids, by Ilerr Lieber 

Impenol Institute of Geology, December 7 — Geological 
map of the environs of Gratz, by Herr IIoriieB,— On a new 
mineral, sihnctbcrgiU, by Herr Brezina. — Tectonics of the 
dionlic eruptive rocks of Klausen (lyrol), by Herr Teller.— 
Geological map of Gorlice, by Herr Trajnoclu, — On Pred.izzo, 
&C., by Herr Reyer ' 
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THURSDAY, DECEMBER 23. 1880 


THE FOGS OF LONDON 

L ast week Mr. Scott Moneneff described in our 
columns a method of all but entirely eliminating 
smoke from the atmosphere of London, and thus abolish- 
ing that most venerable of our institutions— Fog. And 
m a recent number Dr. Siemens showed how our existing 
grates could be made to give out a maximum of heat at a 
minimum of expense and an entire absence of smoke. It 
may therefore be of some interest to inquiie briefly into 
the latest thcoiies as to the causes and consequences of 
this hideous incubus which renders residence in London 
a terror to so many. 

Fogs are supposed to foim a consLituent part of the clima- 
tology of the Tlntish Islands from which there is no escape, 
and in certain strictly local climatologies, such as that of 
London, where the aggregation of human beings is alto- 
gether unprecedented, they now and again acquire an 
extraordinary intensity and persistency, and are attended 
with consequences so disastrous and fatal as to press 
urgently on Parliament the necessity of legislation towards 
the mitigation of the evil. 

In illustration of this, reference may be made to the 
influence on the mortality of London exercised b> the 
fog which prevailed there from November, 1879, to 
February, 1880, which was so remarkable both for its 
denseness and protractedness, as to constitute it one of 
the most memorable fogs on record The question has 
been investigated by Dr. Arthur Mitchell, and the results 
recently published in the Journal of the .Scottish Meteoro- 
logical Society 

The increase in the death-rate was tiiily enormous, as 
these figures, giving the whole mortality for each of the 
seven weeks ending February 21, show — i7S4, 173°, 1900, 
2200, 3376,2495, and 201 6 ; in other ivords, several thousand 
persons fell victims to the disastrous fatality of this great 
fog. An examination of the figures in the Kcglslrai- 
General's Reports shows that no approach to so large an 
increase in the death-rate showed itself in any of the 
other lIiiLish large towns, and m none of these did fog of 
a notew’oi thy character occur Of all diseases, asthma 
was most directly influenced in its fatality by the fog; 
for as the density of the fog increased so did the deaths 
from asthma, and as the fog abated, relief came at once 
to the asthmatic, and the death-rate instantly fell Thus 
the mortality rose to 220 per cent above the average 
during the week of densest fog, but as the fog gave way 
the mortality fell to 40 per cent, below the average 
Bronchitis, pneumonia, pleurisy, and other lung diseases 
appeared also with an enormously increased fatality, the 
mortality from bronchitis rising during thew'cek when the 
fog was at its worst to 331 per cent, above its average In 
the case of these diseases however the relief did not come 
instantaneously with the cessation of the fog, but injuries 
of a more] permanent nature appear to have been sus- 
tained which kept the death-rate at a high figure for some 
time after the fog had finally disappeared. Whooping- 
cough exhibited these characteristics in even a still more 
pronounced manner. The pernicious effects of the fog 
hngered still longer in the system, so that while the 
VoL. XXIII.— No.’’ 582 


dL.ith-rate rose during the woi^t WLc'i of the fog to 182 
pci cent, above the average, four weeks thereafter it had 
fallen no lower than 74 per cent above the normal 
mortality of whooping-cough. It is singular, and particu- 
larly to the medical profession piofoundly interesting, that 
deaths from croup, diphtheria, and rheumatism did not 
show any distinct relation to the fog As legards the other 
diseases, the deaths from which are registered, they 
equally did not appear to show any steady connection 
with the fog's vary mg denseness and persistency. 

This pernicious and deadly character of fog on persons 
suffering from these diseases is not due to fog as such, but 
to the noxious qualities imparted to it by our large towns. 
Dr. Angus Smith has shown that the air of Manchester 
dining an extiemely dense fog contained 20 85 per cent 
of oxygen, or one- tenth pei cent less than the normal 
i(uanhty. The pernicious character of fog however is to 
be traced not so much to this slight diminution of atmo- 
sphcnc oxygen as to the presence of positively deleterious 
substances. 

The smoke which issues from our dwelling-houses 
contains, in addition to solid soot, also gaseous carbonic 
acid, sulphurous acid, carbon monoxide, sulphide of 
ammonia, and sometimes minute traces of arsenic More- 
over the soot does not consist of particles of caibon only, 
but carbon saturated with tarry matters, sulphur and 
ammonia compounds, &.c. Smoke from manufactories is 
usually moic completely binned than that from dwelling- 
houses, and is Lheiefore less deleterious In many cases 
however manufactories pour out into the air their own 
specific hurtful gases. Of these gases the more pernicious 
aie mineral acids, especially sulphuric and hydrochloric 
acids, sulphuretted hy drogen, sulphur dioxide, and oxide 
of arsenic. Gases rising from decaying animal and 
vegetable matter in waste heaps and 111 faulty sewers also 
lend their aid in the contamination of the atmosphere of 
towns In the neighbourhood of various manufactories 
solid impuutics crowd the an, icsulting in a dcnscnc&s of 
fog in these restricted localities with an .accompanying 
suffering .and fatality elsewhere unknown 

In Febiiiary last wc drew attention (NAi URF, vol xxi. 
P- 355) to the question of fogs and the general atmospheric 
conditions under Avhich they aie generated, when the 
impoitance 111 discussing the question of fogs of a careful 
study of the anticyclone and its accompaniments was 
adverted to Indeed it is in the highest degree probable 
ihat all cur memorable great fogs are intimately connected 
with the anticyclone, being found towaids their outskiits 
or rather in the debatable region between the cyclone and 
the anticyclone They arise from the diffusion of the 
vapour bi ought up by the cyt lone outwards and through 
the colder and drier air of those parts of the anticyclone 
contiguous to it, where it is condensed into immense 
bicadihs of fog stretching several hundred miles in 
length. 

The two features of the anticyclone to which more 
special attention is directed arc these . (i) the calmness 
or comparative calmness^ of the air, and (2) the j/fTt/ 
do’u^niuard general movemait of the at mo ^pht re ovtr the 
region covered by the antuyclone, and a general outward 
movement in all diiections towards surrounding regions 
as we near its outskirts 

Consider now this feature of the anticyclone in iti> 

1 
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rein U on to the vast quantities of deleterious matters which 
are vomited into the atmosphere fiom the chimneys of 
London, Tlie horizontal movement of the air is at a 
minimum, and thus altogether insufficient to sweep these 
noxious matters out into the suiroundmg country The 
impurities therefore ascend into the air over London, 
and when no longer buoyed up by the warmer air with 
which they began the ascent, they fall under the influence 
of the general downward movement of the atmosphere , 
and this downwaid movement is accelerated by the solid 
impurities becoming saturated with condensed aqueous 
vapour, coal-oil, and tarry substances, llcnce the 
specially noxious fogs of large towns settle near the 
surface, are no more than a fen fathoms in depthj and 
arc at the maximum whefe chimneys are planted thickest, 
the situation low-lying and confined, and where conse- 
quently the horizontal circulation of the air is absolutely 
arrested 

Jf we would then overcome, or m any way mitigate, 
the terribly fatal eflects of our cily fogs, it can be done in 
no other way than by Parliament interposing with a 
legislation which will not only effectually stop the emana- 
tion of deleteiioiis exhalations finm manufactories, but 
also compel the combustion of the smoke arising from 
ordinary fires in dwelling-houseij As regards the latter, 
where the real difficulty in legislating lies, it may be 
stated that we already have appliances for thoroughly 
burning coal, the use of which would be attended with an 
immense saving of money to the communU>, as well as 
the prevention of the painful recurrence of periods of 
such widespread sickness and mortality as London passed 
through in the beginning of the present year Hut it is of 
little use in science showing how this terrible evil may be 
cured if the authorities make no attempt to put her hardly 
obtained results into practice j it would cost little to 
give both Dr, Siemens^ and Mr Moncrieff’s methods a 
fair trial on something more than a immature scale 
But what are some of the obstacles to such a practical 
course may be seen from our correspondence columns 
to-day. 


WHAT IS CIVILISATION f 
The Past in the Present. What Civilisation ? By 
Arthur Mitchell, M D , LL D 8vo pp xvi and 354. 
(Kdinburgh David Douglas, 1880) 

T HIS interesting \olume, as may be inferred from the 
title, embraces two cognate but at the same time 
somewhat diverse subjects — the one the survival, or 
possibly the rein trod uction, of objects and customs, which 
are usually regarded as primitive, among the civilised 
nations of the present day , the other the nature and 
origin of civilisation 

As Rhind Lecturer on Archaiology Dr Arthur Mitchell 
selected these two subjects as the topics on which to 
enlarge, and devoted six of his lectures to the first and 
four to the second , and these lectures, illustrated by 
nearly 150 excellent illuslrations, form the body of his 
book, to which is added a long appendix and a detailed 
analytical table of contents. 

The facts brought forward in the first portion of the 
work, though for the greater part by no means new to 
most archxologistSj are of considerable general interest, 


and will appear sufficiently staking to the ordinary reader. 
The peregrinations of the author in the remoter districts 
of Scotland and the neighbouring groups of islands have 
brought him in frequent contact with those among whom 
ancient customs are most likely to have survived, whose 
domestic appliances are often of the same simple cha- 
racter as were those of their ancestors generations and 
generations ago, and whose ordinary life has also been 
but little affected by Lhc advance m material civilisation 
of their fellow-countrymen. To these objects and customs 
so persistently surviving from the Past into the Present 
the term " neo-archaic *' has been applied by Prof 
Rolleston, and it is precisely these obj’ccts that a practised 
archaeologist declines to regard ns ancient, unless the 
circumstances of their finding justify him in so doing 
Foremost among them is placed the whorl and spindle, 
an appliance for spinning still m use in partb of Scotland, 
as it is throughout the whole of the continent of Europe , 
and which indeed is ncvei likely to be entirely supplanted 
by the spinning-whccl or other machinery, so long as the 
use of the spindle can be combined with an out-of-doors 
occupation, such as tending sheep or cows All will agree 
with Dr Mitchell that the mental power of those Scotch 
women W'ho still use the spindle and whorl need not be a 
whit inferior to that of those who do not use it, and some 
will go f.irther, and place the shepherdess who spins in a 
higher rank than the one whose hands arc idle all the 
day-long That a spindle should be made of a form to 
do without a whorl, 01 that a potato should be substituted 
for the latter, are regaided by the author as signs of the 
art of spinning by hand having 1 cached a state of degra- 
dation , but if producing the gicatcst effect with the least 
possible trouble is any sign of progress, such an opinion 
IS questionable. 

In all such cases the external circumstances of a family 
or group of families must be taken into consideration , 
and if it be cheaper or more easy to employ articles of 
the simplest and rudest character than to purchase, it 
may be from a distance, the appliances of modern art, the 
simple methods and appliances will survive. Netting 
and knitting by hand will thrive by the side of netting 
and knitting by machinery, as the long hours of a winter's 
evening, which might otherwise be wasted, can thus be 
utilised at practically no cost ; and it seems more remark- 
able that the simple form of narrow loom for webbing, of 
which Dr Mitchell gives a figure, should have become 
almost extinct, than that it should have survived. 

A flint for striking a light may be cheaper and in 
some respects more convenient than lucifers , and the 
'*knockin'-stane'' and mallet arc not less effective for 
their purpose than the most expensive pestle and mortar. 
The earthenware craggans ” are as cheap and as well 
adapted for the ends they serve as pots thrown on the 
wheel, and in countries where carnage is difficult or 
extensive water power scarce, the quern or hand-mill and 
the little Norse-mill may still hold their own ; as they did 
in St Alban's in the fourteenth century, when they com- 
peted with the high charges for multure at the Abbey 
mills. The survival of the black houses and beehive 
houses in the Hebrides may also probably be reduced to 
a question of cost. Perforated or grooved stones are 
cheaper than plummets of lead as sinkers for nets and 
lines ; and for working in water a pivot and socket of 
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stone IS probably both cheaper and more durable than I 
one of metal The existence of sockets and other working; 
parts formed of stone in our best clocks and watches can 
hardly be regarded as an instance of low civilisation^ or 
of those who use them being in the Stone Age 

In all these remarks Dr Mitchell will perhaps agree, 
and if the object of his lectuies were merely to inculcate 
caution in accepting such objects as those he describes as 
belonging of necessity to any remote antiquity or to an 
absolutely rude and barbarous people, most archaeologists 
would fully endorse his views Dut there is throughout 
these lectures a more or less evident intention that they 
should apply not to any minor questions of arch xologi cal | 
classification, but to the far greater question of the 
progress of the human race. Though accepting the 
ordinary division of antiquities into those of the Stone 
Age, of the Bronze Age, and of the Iron Age, he does not 
regaid the use of stone, bronze, or iron as in anyway 
indicative of the culture and capacity of those who used 
them No doubt many of those who use iron and steel 
are mentally barbarians, and certainly the instances the 
author brings forward of the superstitious beliefs still 
prevalent in Scotland show how deeply rooted are such 
relics of early beliefs, and how little material civilisation 
has done to elevate the mental cultuie of the mass of the 
population. The distinction Di Mitchell draws between 
culture and civilisation is one which is well illustrated by 
the continued existence of such low forms of belief , and 
all his readers will agree with him that it is ,in error to 
suppose that in this 01 any othei civilised country the 
mass of the people can be spoken of as^highly cultured. 
Civilisation he defines to be nothing more than a com- 
plicated outcome of a war waged with Nature by man in 
society to prevent her fiom putting into execution m his 
case her law of Natural Selection 
Such a view of mankind being to a certain extent 
exempt from the operation of that law has already been 
held by many , but even if accepted does not appeal to 
contradict the opinion that the luiman race may have 
been evolved from some lower form of maramahan life 
For on such an assumption it is, as Dr Mitchell insists 
impossible that man in isolation could become civilised^ 
while, on the other hand, it is evident that until he had 
become sufficiently intelligent or cultured to enter into 
association with his fellow men, he would remain subject 
to the law of Natural Selection in the samc^manner as any 
members of the brute creation. Nor even when the stage 
of association was reached can we expect that there 
should have been at once any great development of 
mental power , for there is a long interval between the 
banding together of a certain number of human units, 
and any one of them being in that position of ease and 
leisure which is so necessary for mental culture. 

It is perfectly true that so far as osteological evidence 
is concerned there appears to be no tangible difference 
between the earliest known remains of man and the 
human frame of the preaent day. But it is by no means 
certain that all the skulls which have been attnbutcxl to 
the Quaternary Period actually belong to so remote an 
antiquity ; and it 13 worth while to remember that among 
the coolies of China and some of the Pelew islanders, 
while the weight of the brain is singularly great, it is 
balanced by a marked deficiencynn the number and depth 


of the secondary convolutions and by a want of depth in 
the grey matter 

Dr Mitchell’s view, though we believe novihere clearly 
expressed, appears to be that during the whole period of 
the existence of the human race theiewas in some part 
of the world a state of civilisation in existence, which 
would imply that those among whom it prevailed were 
possessed of the same average mental capacity as any 
people or nation of the present day “ May it not happen,” 
he says, "that dealing with the human race as a whole, 
there never has been a time in its history when there did 
not occur among men states both of high and of low 
civilisation ^ Is it not .also possible that there nia) have 
never existed a time in the history of mankind as a whole 
when there were not among those composing it persons 
potentially as good — persons exhibiting .as high a capacity 
" as any among those who now go to make up mankind 
Were the history of our race confined to the last five or 
six ihousand years it might be hard to answer these 
questions otherwise than in the affirmative , but who that 
appreciates the vast antiquity of man as established by 
recent geological discovciies will .admit tliat such a tciin 
forms more than a small fractional portion of the peiiod 
of man^s existence upon the caitli, or that there is any 
parity of reasoning between the circumstances of the 
beginning of the human period and uf the comparatively 
recent times of Egyptian 01 Assouan civilisation ? 

Granted even that the potential mental capacity existed, 
of what use could it have been to iho'^e who were daily on 
the brink of starvation, who wcie unarquamted with 
writing, and with metal, and h«ad not even succeeded in 
domesticating any of those animals which now seem 
almost necessary for human existence ? 

This however is not the place to enter into a lodg dis- 
cussion as to the origin and progress of civilisaiion. 
Those, and they are many, who arc interested in this 
subject will do well to read Dr Mitchell's book, and even 
should they not agree with all his conclubions, will feci 
that his cause has not suffered from the ircatment it has 
received at his hands. 

They will also find m liis Appendix much valuable 
matter extracted from the wTitings of Mr. Alfred R 
Wallace, Mr. Herbert Spencer, and Mi Bancroft To 
the antiquary pure and simple the illustrations of the 
"neo-archaic objects still in use m Scotland will be 
attractive and valuable , and should some stray politician 
take up the volume some of the reflections on the dangers 
to civilisation which may arise from over-legislation, as 
set forth in the last of the lecture^?, may profitably be 
studied 


A USTRIAN MVRIOPODS 

Die Myiiopoden dcr ostetfeuhtscU'Unj^ansihcn Mo- 
narchic, Von Dr. Robert Latzel. Erste Ilalfte 
Die Cliilopodcn 8vo. pp w and 228, plates i-x. 
(Wien Alfred Holder, 18S0.) 

T he centipedes, millipeds, and their allies have hither- 
to not only been neglected by English naturalists, 
but practically by Continental workers, until the present 
generation. Our countr>Tnan, Newport, indeed (of whonv 
it may be said with justice, th.it he touched nothing that 
he did not elucidate and adorn), has secured a permanent 
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fflaCe th Che annals of the class ^efevred to ; but it is to 
the brothers Koch, Meinert, and the Italians Fonta^oarid 
Fedrizzi, Irith the Dbhemlan fiaburalist RDsitiky, and 
sofiie few Ollier writers of less importance, that we have 
had ta look in recent times for anything approaching 
lertous or continued work upon these creatures. In 
Apierlca, Wood and A. S, Packard, jun., have also done 
good service. The writer of the book now under notice 
(Professor of Natural Sciences m the Imperial Franz- 
Joseph Gymnasium at Vienna) has by this sterling 
treatise at Otice assumed a place in the front rank of 
authorities We are not aware of any pnor writings of 
his on the subject, beyond one or two of trifling local 
interest ; but, from his five years' study and collection of 
material in various parts of Austria and in Western 
Hungary, it is clear that he la qualified for the task of 
monographing the species of his country, especially as 
he has examined nearly all the exponents in Austrian 
collections and museums. Al he says, no work on the 
Mynopeda of Europe, or even of Germany and the 
Austro-Hungarian Empire, exists ; so it is to be hoped 
that the present instalment towards such a desideratum 
may be from lime lo time succeeded by others of more 
extended area. 

As regards the preparation, &c, of specimens, Dr 
LaUel recommends the use of small well-corked glass 
tubes, containing spirits of wine. Pinned examples are 
of no use. 

Adopting the Mynopoda as a separate class (Packard 
seems alone nowadays in uniting them with the Imecta)^ 
the following classification is proposed Orders I 
CIIILOPODA, II. SVMPHYLA, Ryder (for the Scolo- 
Pepidn'llidce)) III. Diplopoda, with sub-orders Chtlo- 
{^la/haf Coloboffnaiha (for the Polyzonudiw)^ and Hetero- 
gnathai^Qx the PaHropodtdtr) ] IV. Malacopooa {Peri- 
Paiidic). 

The present part discusses the ChUopoda only, tlie 
fiat centipedes, with large sternum, and whose first pair 
of thoracic feet is transformed into foot-jaws. The com- 
mon thin yellow Geop/ti/us, which sometimes gives out a 
phosphoric light, is a type of the order Thirty-one 
genera are recognised, whereof fifteen are European, one 
American [No/ip/nhdes), and one European (Sfigmaio- 
gas^ir) being described as new, and Opisthcr/uga, Wood, 
renamed Megopisihm. Sixty-seven Austrian species are 
described (Ldhob^us, the largest, with thn ty-seven), 
including many new ones. 

It 15 not widun our scope to analyse the specific charac- 
ters of such a work •, Dr. Latzel seems to have performed 
his task conscientiously and exhaustively, giving the 
varied stages of development in each case where known 
(“juvenis," “ adolescens,” "pullus," and “fetus”), and 
combining biological and anatomical aspects with the 
purely descriptive accounts. 

The Mynopoda have always afforded material for the 
comparative anatomist, as evidenced quite recently by 
MacLeod's researches upon the poison-bearing glands 
of various Chilopoda (in the Bulletin of the Belgian 
Academy of Sciences, 2nd series, vol xlv. p 78 1 
and Voges’s acheme for the clauification of Tracheata 
(m Siebold and Koliiker's ZeiUehrift fur •misumckafi- 
luche Zoologies voL xxxi. p. 143), Dr. Latcel recognises 
the importance of this clcmcDt, and gives some remark- 


ably well^ezecuted litbograpiht^ (iroih\ hie clove devga) 
of Buch organs as xLrt of geneeat znozphologicak inpoE^ 
lance, in addition to details illustrative of atiecific itiuc- 
tnre. Were it not for the general excellence tif Conti- 
nental work in such matters, we shoald congratulate 
Messrs. Hblder upon the result of their part in this 
matter. 

> ' ~ ~ j r 

Ol/R BOOK shB:lf 

Die Eihnographisch-Anthropologische Ablheilung des 
Museum Godeffroy in Hamburg. Em Beitrag Mur 
Kunde der SUdsee-Vblker Von J. D. E. SchmeltE 
und Dr med R. Krause. (Hamburg - L. Fnederichsen 
and Co. 1881.) 

This catalogue of the anthropological section 'of the 
Museum Godeffroy 111 Hamburg is a model of its kind, 
and from the exhaustive manner in which it is treated 
the publishers are quite justified in calLng the publication 
as they do in their prospectus a " Handbook of Ethno- 
granhy and Ethnology of the South Sea Tribes.” The 
Goaefiroy collection is probably unique and unrivalled as 
representing the area to which it is confined, and is 
another example of what private munificence can accom- 
lish for scientific ends ; and though the great merchant 
ouse may no longer have their collectors scattered 
throughout the South Seas, the town of Hamburg now 
possesses by their exertions the anthropological material 
which this somewhat bulky volume or 687 pages with 
46 plates is found not too large to enumerate. However, 
this catalogue is not merely an enumeration, but contains 
much valuable geographical information, and some most 
useful bibliographical notes, which, in the present absence 
of any anthropological record compiled in the method 
and way of our zoological work, is, if not perfect, much to 
be commended, and not too critically received. The 
arrangement is geographical, and therefore ethnological 
in Its true sense, as followed in most large museums, the 
Pitt-Rivers collection bemg of course a brilliant excep- 
tion, which is rather designed to exhibit evolution m 
culture 

The first part, “ Ethnographische Abthcilung,” is written 
by Dr. Schmeltz, and naturally occupies the largest por- 
tion of the volume. Australia is treated first, and then 
“Occanien," commencing at New Guinea and termi- 
nating with the Sandwich Isles, including not only so 
large and well known an area as New Zealand, but also 
amongst others the smaller and much less known 
Exchequer Isles and Futuna. Of the last-named we are 
told incidentally that tlic fauna and fiora is allied to that 
of Samoa. The Gilbert, Marshall, and Caroline Islands 
are then dealt with, the last very fully. This ethno- 
graphical portion concludes with Alaska and a few other 
various localities, thus showing that in the most special 
of museums the usual few outside elements obtrude 
The second part, “ Anthropologische Abtheilung," is 
the joint production of Messrs. Schmeltz and Krause, 
the first author treating the photographs and original 
drawings, whilst Dr. Krause enumerates and describes 
the osteological specimens, The cranial measurements 
are most desired by physical anthropologists, and It is to 
be hoped that some of our own pixmncial museums 
which are still behind ih that respecti though possibly 
containing but few crania, will yet, where such can be 
autheDtically localised, have the lame at once properly 
measured, and for a method, the lately-published Cata- 
logue by Prof, Flower will supply all thOit anthropological 
science requires. Such Cacaloraes the one ubder 
notice, taken with those of Prof. Flower and General Pltt- 
Rivera, are in themselves teal manuals of anthropology. 

W. L. D. 
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On iht Dhgtsiivc FermcnU oh tho Pr^paraHou and 
Us€ of Artificially Digested Food. By Wnii Roberts^ 
M.D., F,R,S. (London: Smith, Elder, and Co, 
1880.) 

This little volume contains the three Lumleian Lectures 
delivered before the College of Physicians, London, for 
the present year The subject is treated in a manner 
worthy of the reputation of the author He gives a 
summary of what is known on the subject of digestion as 
a function common to animals and plants, treats of the 
general characters and properties or the digestive juices 
and their ferments, with an account of the action of 
each on food material. After many Inals the author 
adopts three solutions for the preservation of his solution 
of animal ferment, full details of the preparation of 
which are given The researches of Musculus and 
O’Sullivan as to the transformation of starch arc given, 
with the very recent researches on the same subject by 
Drown and Heron The subject of the digestion of 
starch is excellently bandied, and any dyspeptic reader 
would do well to consider the facts and reasonings here 
so well and clearly given The second lecture chiefly 
relates to pepsin and the digestion of proleids , digestive 
proteolysis \ the milk-curdling ferment. The third lecture 
la devoted to the effects of cooking on food, picpara- 
tion of artificially-digested food, pcptonised materials, the 
clinical experience of the use of peptomsed food, and on 
the use of pancreatic extract as an addition to food 
shortly before food is taken These lecture^, though at 
times technical, may be understood by the ordinary 
reader, who would often derive advantage from general 
knowledge of their contents. As long as man must live 
on food 50 long will the proper digestion of that food be 
of extreme importance to him. 

The Niger and the JUnueh . Travels in Cent ml Afrua 
By Adolphe Durdo From the French by Mrs George 
Sturge. (London Bentley, ififio) 

There is a good deal that is interesting in M llurdo’s 
lively story of his voyage up the Niger and Benueh, partly 
in the company of Bishop Crowther Tic gives many 
details of the various towns and villages he visited on the 
banks of the two rivers, and of the appearance and habits 
of the people he met with, all welcome information in a 
region on which our information is even yet comparatively 
meagre M Burdo’s journey was made in 1878. 


LETTERS TO THE EDITOR 

[ TTit Editor does not hold him \elf responsible for opinions expressui 
by his correspondents. Neither can he undertake to f etum^ or 
to correspond with the writers of^ j gected manuscripts. No 
notice is taken of anonymous communications. 

The Editor urgently revests correspondents to ktep their letters as 
short as possible. The pressure on his space u so great that it 
IS impossible otherwise to ensure the appearance even of coni' 
municaHons containing interesting ana novel facts.} 

Smokeleas London 

I HAVE read the letter of Mr. Scott MoncriefT in Nature, 
vol. xxiii. p 151, with much interest, and am fatisfied that hia 
data and conclu<iions arc Gubstantiolly accurate. This conviction 
is based on some experience in the commercial distillation of 
coal. 

One difficulty will arise which should at once be foreseen and 
povkled against, or It may be exaggerated into a big bugbear 
by that class of self-styled ''practical'* men who oppose to 
miy Innovation the Inertia of Ineir own self-iulficient stupidity. 
'Ilie lemi-coke Rmalnlng in the retorts, when only one third of 
the Volatile conititacnti of the cool has been run off, will be 
highly inflaminable, and display thu property by a great out- 
burst of lurid flame and dense smoke when tlie retort doors ore 
opened for diochargiiig, and unleGs the withdrawn c^ge js im- 
wdUt^ quenched there wiU be a veritable Inferno where It 
folli, Thii is merely a matter of practical detail admitting of 


easy remedy where Ilwre ih ability and willingncfis to grapple 
with it. 

A more aerions difficulty is likely to arise m Loudon from the 
peculiar position of the gas compamea. They are Ruffering from 
commercial con^eition due to a plethora of pros<pcnty, and 
receiving no stimulation from wholesome compel) tion, they 
display very low commercial vitality. The public welfare is no 
business of theirs. 

It 18 otherwise in those tywns that are sufficiently advanced m 
ciMlisation and have abolished the gas and water joint- stock 
monopolies. There the public ore helping themselves, and 
control the management of the Corporation gas works by their 
election of the members of the Corporation, Many or these 
towns are foggy and smoky enough for the expenmen t, and m 
these such a boon os that offered by Mr. Moneneff will probably 
be appreciated, and, being appreciated by those most interested, 
will be at once practically tested. Birmingham, for instance, is 
likely to try it I was there a few weeks ago and saw how they 
have eclipsed our electric lamps on the KmbanUmcnl by the gas 
lamps around their town-hall. 

If it succeeds m any one of these towns our companies will 
smely follow, or iF not, so much the wor'-e for the companies 

Stoiiebndgc Park, WillLsdtn, W Ma l l lEU Wll LIAMS 
December 17 


1 IIAVX lead with great interest Mi ScotL Moneneflf’s scheme 
for "bmoktlchS London” propounded in your last issut. I 
would ask how'cver — Is he satisfied that the coke would be 
smokeless when only 3333 feet of gas pei ton has been extracted 
from the coal ? E. R. I". 

I.oiulun, December 20 


Climates of Vancouver Island and Bournemobih 

T IHINK it very probable that j our correspondent Capt Vemey 
IS light about the climate of Vancou\er’s Island. My only sources 
of information wcie maps of isothcimalb m Keith Johnston’s and 
rhillipn’ All iscs, which show the oiljh temperature about the 
same as that of the south of I ti gland, ^vhile w winter tempera^ 
lure IS shown as being decidedly colder, and It was to this I more 
especially rcfcrrcil 'IJie maiiiJaiul of Biitish Cnliimbia in un- 
doubtedly colder than that of Western Europe, but Vancouver's 
Lland lUtlf and the adjacent sea may be really milder, and if 
so it IS another pruuf uf the great power of Llic leLuruing Japan 
current. 

I shall be veiy glad of Trof. II aught on’s criticisms on my 
hypothesis , and 111 the mean time will only say i ThyiL unless 
BoiiriiciiKiulh is na er cooled by north and uortli-ca'^t winds, any 
ainelioiation of the climate of the Tolar regions would certainly 
bciieht it 2 That as by my hypnilicsii the entrance of two 
new gulf streams into the Arctic Ocean would entirely ]jre\ent 
the formation of ice, the reluin currents that would unaoubtcilly 
be produced would ml be lohl cun,nti in the sen^c in winch they 
are now’, as they would piobably be aUva>s considerably above 
the fieezing point. Aliui d R. Wallace , 


Geological Climates 

In relation to the disciissjon as to the importance to bq 
ascribed to the distribution of ceitaiii trees ana planks in the, 
determination of geological climates, it may interest Frof 
llaugfaton and Mr. Duncan to know that a specimen of the 
Aubtralian Arauiana Cunninghami m now growing on one of 
the slopes of the Marhlone Hills near Belvoir Castle, in 
North Leicestershire, a position it has occnpied for upwards of 
foity years It has attained a height of about thirty five feet 
Having survived (without other protection than that afforded by 
the wooded heights about it) the cold of the winters of iS6a and 
1879. its capability to withbtand a greater degree of cold than is 
ever experienced in our southern counties may be with confidence 
nsserted. 

Masses of a true and very characteristic bamboo, Bambusa 
meiaklf are now growing vigorously and spreading rapidly on 
the same estate, the long degant and slender canes and the 
delicate green foliage of this variety of bamboo not having 
suflered in the slightest degree from the severe frost of last 
winter or the early and equally trying seventy of this. AruH' 
dtnana falcata^ the bamboo found as high as the snow-line in 
the Himalayas, has also proved hardy at Belvoir, but it bas been 
displaced os an ornamental plant by B, metaki, Arundo donax 
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often throws up clastcrin^ bunches of canes that reach a height 
of sixteen Feet in one season. A'-sociitcd Arumio eonspicua 
and Gynecmm ar^eftiumt the above lutcrcsling and handbomc 
pUnta give quite a tropical as^^cct to some of the hill-sides of 
this northern county, WILLIAM Ingram 

Belvoir^ December zo 


The Appulse of Jupiter to a Fixed Star on 
November ao 

Referring ti n rcfjucat appearing 111 Nature, vdI xxiii 
p. 158, I may say that the approach uf Jupiter to H D + 2*97 
vas vicll obscivedhere, and i found that the star, uheii perpen- 
diciilir to the belts, 4^05 didanl from the noiLheni liuib. 
Thr dchniLion was good, and the measure, I should siy, jiretty 
exact 

It was a strange and beautiful bight, Jupiter appearing with 
satellites, though, at the same tune, the dilTereiu aspect of the 
star compared with that of the moons was very striking The 
light of the former was however very sensibly affected by the 
glow of the great disV near it, and it looked no more than 10 
magnitude John Uikmingiiam 

Millbrook, Tuam 

British Earthquakes 

May I nsk leave to offer a few remarks on the leading article 
on IlnUsh Larthquakes which appeared in Naiure, voI xxiii. 
p. 117. The author bungs out very strongly ibe apparent con- 
nection between great lints of jointing or faulting and earthquake 
movements, and points out the great fauU which traverses Scot- 
land from sea to sea as a case in point Now 1 had this same 
question before the Untish A<'^ociation this year, and exhibited 
a map illustralive thereof 1 had further, following up a theory 
submilted by me to the Royal Iribh Academy, on the Correlalion 
of Coast-Line Directions, and published by that body, drawn up 
on a Geikie’s Geological Map of Scotland certain of those cor- 
related lines, and on a smaller map of the Uritish Isles had indi- 
cated both the lines m question and the localities wherein caith- 
qiiakes have been noticed in later times, more cb^^enLiallv since 
i860 One of those Lines cro^bcb the district about Comrie, and 
at the moment (August, i860) could hardly be pomted out in 
any notable way supporting the connection sought to be esta- 
blished between coast-line duectinns and earthquake localities. 
But the recent carthnuakes in the north of Ireland and m Scot- 
land go far to do tnis, as (he direction bhowii by me both 
agrees with the great fault mentioned by the author of the 
paper on British Kartliquakes m direction, and also fairly shows 
the direction of the earthquake band or zone, which apparently 
extends from Londonderry across .Scotlaud 'I his ducction ih 
exactly at 40’’ with the coast hue direction between Carnsorc 
Point nud Wicklow Head, as shown on the accompanying map. 

1 may odd that having had occasian to examine Prof Hufer's 
memoir on the *'£rdbcben Karntens und deren Stusilmien,” 
and to compare his lines with those given on the map of Europe 
exhibited by me at the Bntisli Association meeting of this year, 
I End some very remarkable concordances as regards directions, 
which, having submitted to him, he auitc recognised. I consider 
tlierefore that this memoir. Prof. Geilrie’s very remarkable article 
on the Volcanoes of North-Western Europe, and this latcarticle 
on British Earthquakes, all ixiint more and more di-linctly to the 
importance of jointing and n^suniig in connection with volcanic 
and earthquake action, and so far go in support of the theory 
submitted Dir me. J P O’Reilly 

Royal College of Sciences, Dublin, December 14 


A General Theorem in Kinematics 

1 AM very much obliged to Prof. Eveielt and Mr. J. J Walker 
for having taken the trouble to point ont that the theorem which 
I camnmnLcated to Nature is, so far as xt relates to ttmplanar 
f notion, already known. 1 am indebted to Prof. Uiiwin for more 
complete information on the subject He tells me that the 
theorem (for the uniplanar case) has been employed by German 
engineers in the disciusion of stresses produced m moving pieces 
— exactly the use of the theorem which naturally presents itself. 
Moreover, the theorem (for the uniplanar cose) will be found in 
B 198 of Collignon’s " Cin^matioue," as w^ell as in other foreign 
books, but not, so for a? mv inronnation goes, in the work of 
any Enghsh author. None 0/ your correspondents or of mine are 
however able to lay that the general case was previously known. 


The simple method of proof given by Prof. Everett is that 
which I had used nearly a month ago in a paper which I wrote 
(and have since read) for the London Mathematicnl Society, 

I may mention in connection w ith this subject a kineinalical 
theorem which Mr Kempc communicated to Nature some 
time back. I find that ihi^ theorem comei properly under a 
general Ihcurem which holds for the areas of roulettes It can 
be easily proved that the areas of the most general kinds of 
roulettes follow exactly the law of circular transformation which 
Steiner proved to liold good for the areas of pedals, hor this 
Iheoiem of Steiner’s sec Williamson's Integral Calculus," 
p. 202, third cd. 

Mr. Kempe’s theorem (as also Holditch’s) is an immediate 
consequence, since every possible uniplanar displacement of a 
body can be produced by epicycloidal motion. Mr. Williamson, 
justly describing Mr. lvempe\ as *'a singularly elegant theorem" 
{ihci p. 2 [o), arrivc:> at it quite diffcrciiLly. 

George M. Minchin 

Royal Engineering College, Cooper's Hill, December 13 


A Correction 

In Nature, vol. xxni p. 44, Prof. Young has published 
some expcnments proving that the thenno -electric power of a 
platinum-iron couple is to be observed in vacuo as welt as In air , 
this fact IS said to be conlradiLtory to the results given in my 
papers I presume that i^oine error has caused this statement, 
as 1 ne\cr and nowhere asserted that the theimo-clectnc power is 
dcj)cndent on the sin rounding gases. I have, on the contrary, 
•dialed {^Phtl October 1S80, p 294) that no such influence 

has been hitbeiCo observed Ihus the experiment!! of Frof. 
Young do in no nay contradict my views. 

University of Vienna Fn\NZ Exner 


Jelly Fish 

On November 3, in the U,I S N. Co ’s steamer Arcof^ Capt 
Stevenson, while in lat. 16" 50' N , long 55“ 45' E , with the 
Kunyan-munyan islands to the north, thirty to forty miles and 
three days out from Aden to Karachi, we passed through a vast 
quantity of brown anemones, the ordinary licU shaped jelly-fish 
and strange worm-like (apparently) jefly-hsb, floating on and just 
below the surface, The<>e were first noticed about five in the 
afternoon, and we were still amongst them when we went below 
to dinner at sbr, the vessel steaming about eight kiiot‘- ITie 
anemones were only peculiar m that they appeared to be ronnded 
at the base and without the ordinary flat surface for adhering to 
ruck or stone : they wire in vast nninlier'! and had the feeletii 
expanded The worm like or centinede-hke jelly-fish were from 
six to eight feet long and as Lhiclc as a man's wrist. They 
appeared sometimes singly, sometimes many twisted together, 
they were in slow feeble snake -like motion All agreed tlut they 
were ribbed in appearance ; but there was a difference of opmion 
as to the coloni It was described by some as that of the sea, 
by others as violet, brown, or purple. Each apparent nb was 
divided from those next it by a bar of lighter colour. 

At night ibe sea was bnght with many phosphoiic lights of 
many shapes, so we were perhaps still pa>-sing through the mais. 
There w os a dead calm at the time 

The captain has read this account and stated it to be fairly 
correct F, C. Constahle 

Karachi, Sind, November 8 


MR, PLIMSOLLS CURE FOR COLLIERY 
EXPLOSIONS 

L et us suppose a person actuated by very powerful 
motives, who desires to solve the most difficult 
mathematical pi oblem of the day, and who, after having 
neglected to acquire the most rudimentary knowledge of 
bis subject, and after having contented himself with 
seeking the company of land surveyors, and trying to 
entrap civil engineers into conversations about it, sud- 
denly startles the world with the cry of Eureka 1 Eureka I 
Eureka ) should we, or should we not, be inchned to 
regard his solution with respect ? 

Mr. Plimsoll has done for the mining world exactly what 
our suppositious person would have accomplished for the 
mathematical one. In an article contained in the December 
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number of the Nineteenth Century^ under the title of Ex- 
plosions in Collieries and their Cure/' he lays before the 
readers of that magazine an account of the praiseworthy 
motives which impelled him to seek some means of pre- 
venting these horrible disasters , he tells them plainly that 
he knows little or nothing about the subject, and he recountb 
what steps he took for the purpose of supplying the want 
of that knowledge to some extent H e says — ** I n my hope 
that the resources of chemistry might supply a solution 
of the problem which has so long perplexed everybody, 1 
have made it my business from tune to time to seek the 
society of practical chemists as well as of purely scientifiL 
men whose business it is to teach chemistry I have 
seen several amongst the former who are engaged in 
calicO'pnnting works, lead-works, &c , and have souglit, 
by getting them to talk about chemistry, and by so to 
speak lying in wait myself for some hint in their conver- 
sation, for something which might supply the missing link " 

Mr Plimsoll then gives an account of how he travelled 
over the painfully disappointing road of trying to ** un- 
mask" the fire-damp, to "make it visible to the eye like 
smoke or steam,” and to indicate its presence by means 
of a collodion balloon filled with the light carburetted 
hydrogen and put into a vertical recess glazed in front 
where it "would float upon the stratum of common air 
because filled with the lighter gas, but would remain at 
the bottom of the stratum of gas because kept down by 
the weight of the enrclopc inclosing it.” 

He says of the fire-damp indicator —"A delicate 
instrument has been invented, constructed on the prin- 
ciple of the diffusion of gases , but as this would require 
the application and careful observation of anybody using 
It, and as all it shows can be equally ascertained by 
watching the elongation of the flame on the safety-lamp, 
1 pass It by.” 

He next asks, “ Can this gas be absorbed ? ” and gives 
an example of what he means by describing the strong 
affinity which quicklime has "for hydrogen m the form of 
water”, and lastly, he puts the question. “Supposing 
all these branches of inquiry to result unsatisfactorily, 
whether this gas should be loaded or neutralised in some 
manner that should render it non-expIosivc »* ” 

We will pass over the incentives which our author 
brings forward with the view of stimulating men of science 
to undertake the work of discovery That these incentives 
are strong enough in all conscience we who heard the 
dreadful sound of the explosion at tlic Naval Steam-Coal 
(Penygraig) Collieries as we lay awake shortly after mid- 
night on Friday last can testify from experience. A few 
hours later wc breathed the fatal after-damp in a suffi- 
ciently diluted form to produce only headache and nausea : 
we looked upon the blackened remains of the victims as 
they lay or knelt on the ground, some having been hurled 
from a distance and having nearly every bone m their 
bodies broken, others having their coats tightly drawn 
ewer their necks and mouths and their faces buried in 
the dust, and still others actually kneeling, having their 
knees drawn more or less closely up under them, their 
hands pressed on their mouths and their faces also 
in the dust We saw nine fine horses that had been 
struck down where they stood in their stable never 
to nse ^ain ; one that had started off at a mad gal- 
lop, and been arrested in six yards by a faU of roof 
due to the blast which startled him, his legs and his 
whole body in an altitude of fierce action resting on the 
top of the faU, and his head laid gently on one side : two 
others lying on their backs with their legs in the air: 
another that had turned round in hjs shafts by some extra- 
ordinary convulsion, so that he faced the load he was 
mwing, while his body, with head erect, was twisted in 
betwMn two props at the side of the road : and, lastly, 
a little donkey denuded of harness and tossed like a 
jag on to a heap of rubbish. We saw many of the 
oodles carried to the bottom of t|ie shaft and sent to the 


surface, and others being earned from the pit to the 
homes where they lately dwelt , wc heard the weeping of 
the bereaved ones ; we saw one liltle knot of mourners 
from our very window, and since wc began to write, as 
they gathered at the end of a row of houses, were joined 
by others bearing a coffin on their shoulders, and pro- 
ceeded slowly down the road and out of sight, while the 
plaintive Welsh hymn that never fails to accompany such 
a procession rose and fell on the ear, and died away 
fitfully amongst the hills. 

If any one can see and hear all this and more and 
remain unmoved, his natural affection is dead, and Mr 
Plimsoirs appeal will be made to him in ram Happily 
there arc many whose hearts are wiung when they see or 
hear of the sufferings of their fcliow-men, and who are 
always ready and willing to lespond to such a cry 

We will now turn to the second part of Mr Plimsoirs 
article, where we find his account of the manner in 
which he proposes to prevent " half, or it may happily 
prove even more than half, the number of explosions " 
He describes it in the following words — “ 1 do not pro- 
pose to alter anything in existing arrangements in the 
suggestion I am about to offer, but only to supplement 
them Let the present system of ventilation remain as 
It IS in all its vigour, but in regard to the gas which 
escapes it, gets behind it, and accumulates in the upper 
I and the waste poitions of the pit, can wc not go arm in 
arm with Nature in this matter, as wc do in the others, 
and follow the gas whithersoever it goes and thus, in 
Lord Bacon’s words, by obeying Nature learn how to 
conquer her ^ 

" It goes to the highest part of the pit, therefore into 
the exhausted spaces I would work with this tendency, 
and, as in the case of water, a large hole is dug called a 
' sump,’ to collect the water at the bottom of the pit and 
so facilitate its removal by the pumps, so I would make a 
hole or sump for the accommodation of the gas ; but as 
the water is heavy and lies upon the floor, and has the 
sump for it made in the floor, so my hole or ' sump ’ to 
gather the gas should be in the roof of the mine, and 
that in the highest accessible places, 

"If it were certain that the water will run into the hole 
or sump dug for it m the floor or the lowest part of the 
pit, then it is equally certain that the light carburetted 
hydrogen would use in the 'sump' or hole dug for it m 
the highest part of the workings of the pit 

“ I would then place a vertical tube with an open trum- 
pet-shaped mouth, something like the funnel or chimney of 
a locomotive, in this place, and of such a length that the 
open mouth (which should be protected with a louvre cover- 
ing or cap to keep out the din) should reach up very near 
to the roof ; the boitoin end of this pipe or tube 1 would 
continue to the bank of the pit ; and as in the case of 
water you proceed to remove the accumulation by a 
water- pump, so in this case I would pump out the accu- 
mulation of light carburetted hydrogen hy means of an 
air-pump ; probably a small fan like that used in foun dues 
would do as well, or even bettei 

"This air-pump or fan could easily be worked by a 
strap from the winding-engine, 01 by hand It would 
require assistance during the daily drawing out of the 
pipe the atmospheric air which would fill it when the gas 
was exhausted from the mine. I ask your common sense, 
could you not as certainly in this way draw off every 
cubic foot of gas in the mine as you now can certainly 
remove the water from it ?” 

Mr, Plimsoll summarises in the following manner — 

"1. Is it not a fact that the light carburetted hydrogen 
does and will seek the highest place of refuge open to it 
m the pit ? 2, Is It not a fact that at this moment there 
is scarcely a coal-mine which has not gas in its goaves 
and highest parts 7 And 3 Is it not clear that by thus 
tapping the highest places it can as surely be drawn off 
as water con be pumped out of a pit?" 
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It would be impossible to controvert all the statements 
that Mr. Plimsoll makes re^ardin^ the properties of 
hre-damp, its tendency to rise to the highest point, and 
so on } he has supplied himself with all the knowledge 
necessary to understand its behaviour when it is found 
in easily manageable quantities. But what are we to 
think of his proposal when wc come to deal with such quan- 
tities as 1000 and 2000 cubic feet per minute ? Two hours 
after the explosion at the Naval Steam-Coal (Penygraig) 
Colliery we estimated the amount of Rre-damp coming 
up the upcast at 1 100 cubic feet per minute, and this is 
doubtless the normal quantity when the colliery is at 
work Dinas Colliery, which adjoins the last-named one, 
always produced about 1000 cubic feet per minute for 
some years before the explosion on January 13, 1879, 
Llwynypia Colliery, which adjoins the Naval Steam-Coal 
Colliery on the other side, produced 2000 cubic feet per 
minute for some years, but its output of coal is now less, 
and consequently its production of gas has decreased 

But where docs this gas come from, d.nd how is it dis- 
posed of? In following one of the subdivisions of the 
air-current from the point where it leaves the mam in- 
take air-current to the point where it returns to the mam 
return air-current we observe the folloiying phenomena 
On leaching the first working place the air is still appa- 
rently as pure as it was when it left the surface; aoout 
the fmh or sixth place it begins to show the first symptoms 
of gas on the small dame of a glass safety-lamp (it is 
still invisible in a Davy Lamp) , at the tenth place the 
cap is quite apparent even to the unpractised eye, at the 
fifteenth place it is say of an inch in height, and at the 
twentieth place it is a ^ of an inch. This is enough, and 
the current returns towards the upcast shaft without 
passing through any more places At the point of its 
junction with me main return air-cun ent its cap remains 
exactly the same as it was when it left the last face We 
have ourselves vended thoe observations hundreds of 
times in different mines. The number of places through 
which the air must pass in order to obtain a given pro- 
portion of gas varies according to the rate at which gas 
is produced in the mine in question, and the volume of 
air jiassing along the faces. 

In the most fiery mines wc can generally follow the 
air-current from the surface, and return with it again 
to the surface after having passed along the working 
places without having seen the least accumulation of 
explosive gas. This is the rule ; a cavity left by a fall of 
roof and containing explosive gas is the exception, and 
not only IS no work allowed to be earned on near it, but 
means are taken to ventilate it as quickly as possible 

How then could Mr Flimsoll’s methoa be applied under 
these circumstances? Should we slacken the ventilation 
in order to give the gas time to rise to the roof, and 
after it got there to give it a chance of finding its way to 
a sump excavated for it somewhere or other? If so we 
shoula have streams of explosive gas travelling along the 
roof of the working places, and our dangers would be 
increased a thousandfold. We do not know what kind 
of mines those are in which Mr. Plimsoll has seen a 
stratum of explosive gas along the roof of the airways, 
but we should prefer not to have anything to do with 
them^ even were his method applied for the purpose of 
drawing off the gas. 

Let us take the explosion that has just occurred in the 
Rhondda VaQcy as an example. About ten months ago 
the two shafts, which are about iili yards apart, and 
over 400 yards deep, were connected together by an 
approximately straight heading, which is driven nearly 
level in coal from each shaft for say 520 yards, and 
descends the slope of a fault for 60 yards, The coal in 
one shaft is 30 yards below the level of that in the 
other sl^t, and the surface of the ground at the top 
of the former shaft M 188 feet higher than at the latter. 
The fault forms a natural boundary between the workings 


of the two shafts, and, except for purposes of ventilation 
and communication, they were treated as distinct coUicries. 
The workings are ranged on each side of the straight 
heading, there being Tour districts at the lower level 
(three on the right nand and one on the left, looking 
towards the higher shaft), and one district at the higher 
level (on the right hand side, looking in the same 'direc- 
tion). The natural direction of the air-ciirrent is from the 
lower to the highei shaft The natural air-current gives 
a volume of about 30,000 cubic feet of air per minute at 
the present moment, and we arc informed that when the 
fan was at work the volume was between 60 and 80 ooq 
cubic feet The envelope of the fan was destroy ea by 
the explosion, and the natural ventilation had to be de- 
pended on for the explorations so far as they have been 
carried. 

Soon after midnight on the morning of Friday last there 
were somewhat over one hundred men and boys busily 
employed underground ftvc were at the bottom of the 
upper shaft, four at the bottom of the lower shaft ; seven- 
teen or so were on the straight heading about half-way 
between the fault and the upper shaft , twenty-four were m 
the left-hand workings of the lower shaft ; several gangs of 
from three to six were in each of the other three small 
districts of the lower workings ; fifteen or so were in the 
right-hand workings constituting the only district in the 
upper pit ; some were cutting coal, others were blasting 
down roof, some were Riling rubbish, others were stowing 
it into empty places, and heie and there a horse and his 
driver were proceeding along the roadways with short 
trains of full or empty waggons 

No explosive accumulation of gas is said to have been 
found in the mine when it was examined a few hours 
previously, and two men, who came up only a few minutes 
before the explosion, had not heard of any unusual oc- 
cuirence The mine is a very dry one, and there is 
abundance of very Rne coal-dust to be found everywhere 
on the roadways. 

A sudden shock was felt , a veritable hurricane swept 
through every passage and every open space communi- 
cating with the air-ways, a "darltness that might be 
fclt’^ ensued for an instant, then a gleam of brilliant light 
accompanied by a shower of molten and red-hot dust, 
then darkness again, and all was still 

During the interval between the raising of the dust and 
the passage of the flame some of the men, who evidently 
knew what had occurred, pulled their coats over their 
necks and mouths and staggered outwards, but fell after 
they had gone at most six or eight yards ; others, as we 
have said, knelt down, covered their faces with their 
bands, and buried their mouths m the dust and small 
coal on the floor ; the terriRed horses made a few mad 
plunges, and then the Angel of Death breathed upon 
them all, and they remained transfixed m the positions 
they had assumed at that fatal moment. Only five men 
who were engaged in workings close to the downcast shaft 
escaped alive. They were rendered insensible by the 
after-damp, but recovered consciousness before the ex- 
ploring parties reached them, having been revived by the 
fresh air which immediately Rowed into the downcast 
shaft after the explosion was over. 

Wc ask now where was the Rre-damp accumulated 
that could produce so widespread an explosion, and at 
what part of the colliery would Mr. Plimsoll have placed 
his apparatus for the purpose of pumping it out ? 

The flame ramified into every district of workings 
both in the upper and lower pit, and left unmistakable 
tokens of its presence in the form of crusts of coked 
coal-dust on the timber, on the coal, and on some of the 
men's bodies. 

It is evident that Mr. Plimsoll has remained un- 
necessarily Ignorant that many men have been engaged 
in working out the problem he has attempted to solve. Let 
him go back to the many volumes of Parliamentary evi- 
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dence for information that will enable him to avoid all 
his useleii work in trying to find means of '' unmasking'' 
or absorbing the gas ; let him take up Faraday and Lyell's 
report on the Haswell Colliery explosion of 18441 and he 
will find his own proposal described m every essential 
detail^ as well as a hint thrown out that coal-dust has 
much to do with explosions ; let him peruse the copy 
of the report addressed to the United Committee of the 
Co^ Trade by the Special Committee appointed to take 
into consideration Faraday and Lyell’s icport, and he 
will find the opinion expressed by the practical men of 
that day regarding the very plan he now brings foiward 
as original 

But why should he labour through all that mass of 
reading and more than we have namedj when he can find 
all that IS of any value on the subject condensed In that 
most admirable dissertation, entitled “ Rapport dc M. 
Haton de la Goupilli&re ^Ingenieur-en-j^hcf des Mines, 
Professeur d' Exploitation des Mines kl’Kcole des Mines), 
aunom dela Commission d’^tude des Moyens mopre a 
prdvenir les Explosions du grisou " (Paris Dunod, Editeur, 
Quai des Augustins, No, 49, 1880) In that volume he 
will find an account of all his own plans and those of 
many others, as well as much valuable information that 
will prove of inestimable value to him if he should decide 
to pursue this subject to Us legitimate ccnclusion, as we 
most earnestly hope he will. 

Mr. Piimsoll wrongs the scientific and mining sections 
of the community when he charges them with so much 
indifference. In England, in France, and in Belgium 
there is at present a Government Commission consider- 
ing the subject of his article, viz. “ Explosions m Collieries 
and their Cure," and collecting evidence which will be of 
great value in enabling us to approach nearer to the 
mark we arc all aiming at 

As usual the Royal Society travels iii the van, and to 
our certain knowledge has given the sum of no less than 
2554 within the last seven or eight years towards assisting 
in experiments which are being made with the view of 
throwing light upon the subject. 

Similarly each of the Mining Institutes is eagerly can- 
vassing every scrap of useful knowledge that may tend to 
lessen the risks of mining, and especially of explosions. 

Lastly, in Germany we have also activity , and we can 
recommend a perusal of a pamphlet entitled Die Ver- 
hutCung von Explosionen schlagendcr Wetter in Stcin- 
kohlcnbergwerken,” by Dr Adolf Gurlt, Bcrgingenieur, 
Bonn : Verlag von Max Cohen und Sohn (Fr Cohen), 
1880 This pamphlet ends with the following woids, 
in which it appeals to thoughtful miners We would 
extend the same appeal to one and all ' — 

"So mogen denn alle denkenden Bergmanner ihre 
Krafte vcreinigen um dem verderblichen Feinde dea 
Kohlenbcrgmannes, dem Grubengase, diesem Moloch, 
welcher noch fortwahrend so viele fnsche Menschenleben 
verschlingt, in Zukunft seme Opfer nach Mdglichkcit zu 
entteissen." 

If really safe safety-lamps wore introduced that could 
not under any circumstances ignite an explosive mixture 
of fire-damp and air ; and if at the same time the use of 
an explosive or other agent that produced no fiame were 
substituted for that of gunpowder or dynamite, we might 
be comparatively free from explosions. 

Thus far however neither the one nor the other of 
these desirable consummations has hten attained. 

On the other hand, if we could entirely eliminate ex- 
plosive accumulations of fire-damp and air from our 
mines we should expect, according to the most generally 
received opinions, to be able to use naked lights and to 
fire shots wherever we had a mind to do sa Naked 
lights we might use under these circumstances 3 but wc 
should protest in the strongest terms against blasting in 
the presence of dry coal-dust alone. The rSU of that 
agent has not yet been officially recognised, at least to 


the extent of framing special regulations to assist in 
dealing with it ; and until it is so recognised we venture 
to assert that explosions will continue, and that the same 
impossibility of explaining them, save by the assumption 
of simultaneous eruptions of fire-damp in different parts 
of the workings, will continue to be experienced 

That this is an illogical method of accounting for them 
may be gathered from the fact that the Risca explosion 
of July last required no less than three simultaneous 
eruptions to explain it The Feny^aig explosion would 
require one in each district, but wc say this without 
prejudice to the evidence either direct or circumstantial 
that may yet be forthcoming to prove the existence of 
explosive accumulations in one or more places in the 
workings. 

In conclusion we would say that the Penygraig explo- 
sion cannot be explained by the fire-damp hypothesis 
alone , explosive accumulations may have been accidenC- 
ally ignited by a shot, or by a defective safety-lamp, and 
so have originated the explosion , but something else 
than fire-damp, something whose presence was entirely 
Ignored, took up the flame, carnea it to the innermost 
and to the most extreme limits of the workings, and was 
in all probability the cause of 90 per cent or more of the 
deaths that ensued. Need we state our absolute convic- 
tion that that obscure agent was coal-dust ? 

VV. Galloway 


COL. PJ^SI/EyALSA^yS' DECENT JOURNEY 

T he new number of the Isi'estta of the Russian Geo. 

graphical Society contains the long-expected letters 
from Col Prsbcvalsky on his adventurous journey on the 
frontier of Tibet We have already referred to Col. 
Prshevalsky's woik , the following further details will be 
of interest — His last news were dated from Hami, 
whence he proposed to go south-east to Tsaidam But it 
was impossible to find a guide a Chinese, given for this 
purpose by the Hami authorities, left the expedition some 
fifty miles from the town, after having led the travellers 
into a region full of great lavincs M Prshevalsky, 
confident in his eleven companions, resolved to find liis 
way himself b> sending every day two men on horseback 
for distances of thirty and fifty miles round to discovci 
the best direction, The advance was very slow, and the 
travellers spent one month and a half in the mountains 
south of Sa-djeou, discovering the high mountain-ranges 
to which they g.wc the names of Humboldt and Ritter. 
After a march of 190 miles they arrived at Kourlyk in the 
I saidam, but here also they were badly received, and 
could not find guides, owing to the secret influence of 
the Chinese. Finally M Prshevalsky told the chief of 
Kourlyk that he would l.ike him as guide to Tibet if 
another guide could not be found, and on the following 
day the guide was found 

On September 24 the travellers left Tsaidam Again 
the guide led them into impracticnble tracts near to the 
Blue River, so that M. Pr^hevalsky's expedition was 
compelled again to seek its own way After having 
crossed the Blue River at its sources, they climbed the 
high plateau of Tan-la, after having crossed the 16,800 
feet high pass across the border-range, which w^as covered 
with snow in October On the passage they were attacked 
by the nomad tribe of Egrays, but the companions of 
M Prshevalslcy gave them a hot reception, and the Egrays 
fled, leaving four killed and several wounded. 

Descending from the Tan-la ndge, the expedition con- 
tinued its way to Lassa , but at the Nabchou scttlcment| 
160 miles distant from the capital of the Dalai -Lam a, they 
were met by Tibetians, who declared that the expedition 
could not be allowed to go further without a permission 
fiom the Lassa authorities, a thousand Boldiers were 
assembled at Nabchou M. Prshevalsky gave his 
consent to await an answer from Lassa, and stayed at 
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Nabchou, buying food from the Tangoutcs, who consider 
themselves as under the rule of the governor of Sming. 
Twenlly days later the answer arrived j a messenger from 
the Dalai Lama, accompanied by seven officers, entreated 
M. Prshevalsky to return, saying that the whole popula< 
tion of Lassa was very excited against the strangers, as 
it was declared among the people that the expedition 
intended to steal the Dalai-Lania himself and extirpate 
the Buddhist religion A conflict with the inhabitants of 
Lassa being most probable, M. Prshevalsky was com- 
pelled to return All December and January were spent 
on the road to Tsaidam, the distance from Nabchou to 
Tsaidam being 560 miles Progress on this high plateau 
(14,000 to 16,000 feet) was very difficult, out of thirty- 
four camels twenty died, and the collections were con- 
veyed on horseback ; the men mostly went on foot \Ve 
need scarcely say that tbe scientific collections and obser- 
vations are of a great value. 

On March 20 M. Prshevalsky reached the Chinese 
town of Sining, close to Lake Koko-noi After having 
received permission from tbe governor of the province to 
go to the Hoang-ho, however, without crossing it, M 
Prshevalsky sent his collections to Alashan, and went 
east to the banks of the Yellow River, which are fifly-six 
miles distant from the town of Donkyr. He reached 
them at the Gomi settlement. The river, 450 feet wide, 
and Sooo feet above the sea-level, is rapid (5 feet in a 
second). Its valley cuts deeply into a great deposit of 
clay, gravel, and boulders, the abrupt walls of which, along 
the banks of the mam river, being 1600 feet high, and no 
less than loco feet along the banks of numberless tribu- 
taries. The journey across these gigantic ravines with 
abrupt walls (quite like those of the loess in the lower 
parts of the Hoang-ho) was most difficult. After a 
journey of 130 miles up the Hoang-ho, M. Pishevalsky 
reached a lofty mountain-range, which is cut through by 
tbe river, and probably is a continuation of the Burkhan- 
buda range Further advance along the banks was 
impossible, and M. Prshevalsky not having a guide for 
crossing the range was compelled to return and soon 
reached the town Gui-doni, situated on the left bank of 
the Hoang-ho, forty miles below Gomi The natural 
history collections from the Upper Hoang-ho are very 
nch ' 260 species of plants, many fishes, and 500 buds. 
The astronomical and barometrical observations are 
numerous. M. Prshevalsky did not reach the sources of 
the Yellow River, and he supposes that they cannot be 
reached otherwise than along the Tibetan plateau ; he 
doubts however that the Upper Hoang-ho makes so great 
a bend as it is usually shown on our maps 

The last letter from M Prshevalsky is d.atcd Gui-ta-din, 
on the Upper Hoang-ho. As is known, lie returned vid 
Alashan, and is expected at St Petersburg by the end of 
January. 


MICHEL CHASLES 

T he news of the death of Michel Cli as Ics, perhaps the 
oldest and best-known mathematician in Europe, 
will be every where learned with deep regret. For the fifty- 
five years over which his writings extend he has devoted 
himself with persistent industry to the history of geometry 
and to the perfection of those geometrical methods with 
which his name will be always associated. The "Aperqu 
historique sur rOrijgine et le D^veloppement des M^- 
thodes en Gdom^trie," which in fact forms an elaborate 
history of the subject from the time of Thales and Pytha- 
goras to the beginning of the present century, is the best 
known of his works \ it was first published in 1B37, and a 
second edition appeared only a few years ago. His 
restoration of the Ponsms of Euclid was published in 
i860. The last great work of Chasles related to the 
investigation of the number of conics satisfjnng any five 
conditions : the special method which be invented for 


these researches, termed by him geometrical substitution^ 
involved the consideration of the characteristics of 
systems of conics, i e. of the numbers of conics satisfying 
four common conditions and (1) passing through an 
assumed point , (2) touching an assumed line. 

In 1865 Chasles received the Copley medal of the 
Royal Society, this medal has, since its foundation in 
1731, been given only five times for discoveries in pure 
mathematics, viz., m 1784 to Waring, in 1814 to Ivory, in 
1841 to Sturm, in 1865 to Chasles, and in the present 
year to Sylvester. 

In 1846 Chasles was appointed to fill the new Chair of 
Modern Geometry, founded by the Faculty of Sciences 
at Fans , and as a professor he exerted personal influence 
over the younger geometers of that time, which has since 
been apparent in their wntings, although the effect of the 
geometrical methods to which he devoted Ins life is 
chiefly visible in the works of the Italian and German 
mathematicians. He was the inventor of the term ‘'an- 
harmonic ratio," but not of course of the ratio itself, 
which was known to the ancients Chasles’s memoirs on 
the attraction of ellipsoids are well known to English 
m.ithematiclans and physicists , and a translation of his 
memoirs on Cones of the Second Order, and Spherical 
Comes, was published m Dublin in 1841 by Dr. Graves, 
now Bishop of Limerick. 

Most of our readers will remember how in 1866 Chasles 
was deceived by M Vrain Lucas by what were called the 
Pascal forgeries, and they will also remember how honour- 
ably he extricated himself from the matter, and did all in 
his power to repair tbe mischief done. The forger was 
convicted and sentenced to two years’ imprisonment ; 
and not a shadow of suspicion was ever thrown upon 
the honour or good faith or Chasles 

Scientific visitors to Pans will miss a well-known face 
at the Academy and a kind and hospitable friend. Till 
quite recently Chasles seemed as active as ever, both 
mentally and physically, and it was only last September 
that he issued anew edition of his "Gdom^tric supdneure ” 
He was a Foreign Member of the Royal Society and of 
the Cambridge Philosophical Society 


THOMAS RYMER JONES, RR S 

T he late Professor of Comparative Anatomy at 
King’s College, London, whose death is announced, 
was born about the year 1820. He studied for the 
medical profession at Guy’s Hospital, and took the 
diploma of the Royal College of Surgeons, London, in 
1833 A chronic deafness unfitting him for the ac- 
tive pursuit of his profession, he devoted his attention 
exclusively to comparative anatomy. Some of his earliesi 
papers \iere on ihe dissections of a tiger (Proc Zool. 
Soc. 1834) and of an agouti {Proc ZooL Soc. 1834). He 
was the first Professor of Comparative Anatomy at 
King’s College, and was Fullcrian Professor of Physio- 
logy to the Royal Institution in 1840 He was Assistant- 
Secretary to the Section of Zoology and Botany during 
the eighth meeting of the British Association held at 
Newcastle-upon -1 yne m iSjSjthe president of the section 
being Sir W Jardinc, the secretaries J. Edward Gray, 
Richard Onen, and John Richardson. This meeting was 
marked by the presence of Christian Gottfned Ehren- 
berg, who laid before the section a copj' of his famous 
work, “Ueber Infusionsthierchen," making at the same 
time a short statement as to bis views of tne alimentary 
canal of the polygastnc infusoria. These views were, in 
the discussion which followed, criticised by Rymer Jones, 
who stood almost alone among the British naturalists in 
opposing them In 1838 the first part of his "General 
Outline of the Animal Kingdom" was published by 
Mr. Van Voorst, happily still among us. It was 
completed in ten or twelve parts, and was illustrated 
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by really beautiful woodcuts This work marked an era 
in the study of zooloj^ and comparative anatomy in our 
country. True it is that the information of the author 
was mostly borrowed; true that he had no great familial ity 
with the work of the German naturalists of the tune , 
true that the book will not bear to be appealed to now 
but forty years ago it was the best book of its sort in 
Englandp and the generation has not as yet quite passed 
away which learnt from Us pages We have altered since 
thenj both in the manner and the matter of our teaching 
of comparative anatomy, and for the better no doubt , 
but after another forty years our systems may too have 
seen their day It may be conjectured that this book 
was in advance of its day, for an eminent writer^ in review- 
ing it in 1839, objected to Rymer Jones’ facts about the 
Infusoria, and declared he still placed confidence in 
Ehrenberg's observations, while he criticised his descrip- 
tion of Volvox globator^ and believed this “ Infusorian " 
had nutritive organs, mouth, eyes, &c. 

Prof R. Jones was an extensive contributor to Todd’s 
^'Cyclopaedia of Anatomy and Physiology," writing no 
less than twelve of the articles on comparative anatomy. 
He was the author of at least one work on popular natural 
history, called the ‘'Aquarian Naturalist." He was an 
excellent lecturer, and though never rising to the highest 
rank as a biologist, well deserves this passing notice in 
our columns 


FRANK BUCKLAND 

PRANCIS TREVELYAN BUCKLAND was born on 
-*■ Dec 1 7, I S26 He was the eldest son of the Very Rev 
Dr. Bucklancl, Dean of Westminstei. As a boy he was a 
constant companion of his father 111 the latter’s geological 
excursions , he was a scholar of Winchester College and 
n student of Christ ChiirLh, graduating M A of Oxford 
in 184.8 About this date he entered St. George’s 
Hospital as a student of medicine, taking the diploma of 
the Royal College of Surgeons, London, in 1851, becoming 
house surgeon to St George's Hospital, and lastly receiv- 
ing the appointment of assistant-surgeon to the 2nd Life 
Guards, a position he held until iRbj He seems to have 
been always well liked in his regiment, gaining the 
character of a pleasant, good-natured, sociable fellow 
Although fond of all that pertained to natural science, he 
was in no sense of the word a profound naturalist , he 
could seize with aUciity the popular side of a scientific 
question, but he seldom went deeper. Perhaps the 
most scientific work he ever accomplished was the 
editing, in 1858, of his father’s work on "Geology 
and Mineralogy,” published as one of the Bridge- 
water treatises. He was the author of some pleasant 
volumes entitled "Curiosities of Natural History," was 
a constant writer in Land and Water ^ and an occa- 
sional contributor on subjects of economic zoology to the 
daily press On the subjects of fish and fish-culturc he was 
an authority, and it will be remembered that he had an 
interesting museum in connection with the subject at 
South Kensington. For his labours in this direction he 
received several honourable distinctions from France, and 
in 1869 he was appointed by the British Government one 
of the Inspectors of Salmon Fishing for England and 
Wales. He was also one of the Commissioners appointed 
to inquire into the Crab and Lobster Fisheries of this 
country, and the results of this Commission culminated in 
the useful Act regulating the oyster, crab, and lobster 
fisheries of the kingdom, which received the Royal assent 
in 1877. 

One notable event of his life was the discovery he 
made in 1859 of John Hunter’s coffin in the vaults of St. 
Martin' s-in-the-Fields, which vas re-interred at the 
expense of the Royal College of ^urgeons in Westminster 
Abbey. 

Familiarly known by a large ciicle of friends as Frank 


Buckland, he has left them while still m middl life, and 
It will be long ere they look upon the like of poor Frank 
again 


NEW GUINEA ^ 

U 

T he various accounts of the natives given throughout 
these volumes leave an impression of vagueness that 
IS very unsatisfactory The mixture of races in various 
parts of New Guinea is no doubt great, but wc cannot 
ticlp thinking that thcic is a well-marked Papuan type, 
and that its head-quaitcrs aie m this great island Signor 
D’ Albertis seems to attach Loo much importance to minor 
peculiarities. He continually menlions small differences 
in the features, the hair, the form of the skull, or the 
stature, as implying a radical difference of race, forgetting 
that such differences are found among every people and 
in every country, and that on this principle we might 
establish a dozen different "races” m Europe. Taking 
the term Papuan in a broad sense as including all the 
daik-skinncd woolly or cn^p-haired tribes of the Western 
Pacific, It seems clear that New Guinea is very largely 
peopled by this race, and that its north-western peninsulas 
contain the most typical cxa^mples of it In the south-east 
however another race is found which may be described as 
yellow-skinned and smooth haired, and these are clearly 
Polynesians or “ Mahon,” that is of the same race as the 
natives of Samoa and New Zealand In the Fly River 
and adjacent country both these occur, as well as a mixed 
race, which D’Albertis seems to think is destined to sup 
plant them. He describes these races as follows — 

" The two varieties to which I allude may be defined 
thus . the yellow, and the bhek. The term yellow does 
not exactly express the first, nor docs black the second, 
and those adjectives must be used comparatively only. 
The charactciistics of the jellow variety areas follows * — 
hair curling or smooth — neither crisp nor woolly, black and 
shining, often almost of a chestnut hue , forehead large 
and flat ; temples little, if at all depressed ; eye orbits 
scarcely, if at all, prominent ; cheek-bones rather high ; 
round chin and round face \ large brown eyes, with eye- 
balls of a bluish-white , the nose often aquiline, never 
flattened, and generally small , lips moderately full , and 
brachyccphalous and round skull. These people are not 
prognathous In colour they vary from brown to very 
light brownish yellow In stature they are not generally 
infenor to the black race, and their forms are fullei and 
rounder 

" The black variety is distinguished by a narrow and 
retreating forehead, compressed temples, strongly-marked 
orbital arches, prominent cheek-bones, aquiline nose, 
pointed and narrow chin, long face, decidedly pro- 
gnathous, an oblong skull The eyes are small, either 
black or brown, the eyeball bloodshot or yellowish, and 
the men are tall and gencrally'thm The preponder- 
ating type exhibits every gradation that can result from 
these two varieties 

We may therefore conclude that the present inhabitants 
of Hall Bay (opposite Yule Island) are a mixture of two 
raceb, one dark-skinned and ensp-haired, the other with 
lighter skin and smooth hair , and this is all that can be 
said from our present knowledge " 

The light race— which we may call Papuan Mahon's — 
arc far more civilised than the dark Papuans. D’Albertis 
says of them *— 

"The most perfect harmony seems to reign m families, 
and rare indeed are cases of quarrel among members of 
one household. They live in communities, sometimes of 
more tfaan a thousand inhabitants, in well-built villages, 

’ "New Guinea What I PiJ and Wliai I Saw '* By L M D*All>cftif, 
Officer of the Ordir of the Crown of July, Ac , &c In two vohimei 
(London Sumpson Low. Man ton, Searle and Rivinfiion, iBBc ) Conlmucd 

froTi p T"5 



176 


NATURE 


\PeL. 2ji 1S80 


worthy' to bo caikdltauU Cowni, both for (heir ordOf and 
deanlmass Theiy ore under the rule of the chiefa or land-‘ 
owDcrg. The chief is looked upon as lather of the family 
He IS called Pacaoj and his servant or subject is called 
Trine. From all 1 could learHj slavery does not existj and 
the sale of human beings is unknown ” After describing 
their dally avocations, amusements, dress, implements, 
and ornaments (a poup of which are figured), he goes 
On: *' Their natural disposition IS gen tie and placid. They 
like to spend their time in talking and games, in which 
men Otid women take an equal share. Playful and free of 
speech, they nevertheless do not transgress the bounds of 
modesty, either in word or deed Women and children 
are included in every conversation, and often take part in 
public discussions, which are usually held in the evening. 
Women are always respected, and in some villages they 
enjoy a ebitain ' supremacy, although the government of 
the house belongs to the husband. Labour may be said 
to be fairly divided between the two sexes, and they are ' 
accuttofh^ to work from their earliest childhood. . . . 
The hiat^ial for civilisation is in them, but will the 
change 'make them better P Will they be the happier for 



FiC ^‘"Durabi, n native of Kiw u IsUnJ. ai the iiiOuih of ihe Fly Uivtr 


it? This IS a difficult problem, and one which cannot be 
solved until the experiment has been made. For my part 
1 do DOC doubt that these, more readily than any other 
sava^s whom 1 know, would answer to the call of a 
civiliMd nation which, stretching out a paternal hand, 
would lead them towards our civilisation > To insure 
success, however, they should be tieatcd as friends, not 
as slaves , they should be cherished, not destroyed." 

Unfortunately our attempts at civilising savages have 
as yet 'in every case failed Are we still, notwithstanding 
all our wretched failures, to go on in the old way, and 
allow these interesting and now happy people to be first 
ruined morally by the teaching of toe dregs of our Aus- 
tralian and Pacific traders, and then physicallydeteriotated 
by the forced introduction of a form of civilisation utterly 
unauitedtd them ? Cannot either philanthropy, or religion, 
or GovermAent protect these people from all such external 
influences as have been proved to be unsuited to their 
condition and stage of development, while aiding them to 
work out for themselves an indigenous civilisation? Here 
is perhaps the last chance we have to preserve one rem- 
nant of the better class of savages from being crushed 


\ 


under dbe Juggernaut ctr of our high-pkeiiure ciVtUsatioti 
and mad'sCruggle for wealth. 

The inhabitants of the lower part of the Fly River 
appear to be mostly dark Papuans, while further in tbe 
interior a mixed race was met with. Among the curidns 
articles fbund in this part of the country were numbers of 
stone clubs, carved into various star-lilm shapes and 
forming terrific weapons in close combat Stone axes 
are also largely used, closely resemUhig in fbim the 
neohtbic celts of EurojM. 

Maino, chief Of Moatta, a village at the mouth of the 
Fly^ was a great fnend or D* Albertis', and accompanied 
him on one of his voyages up the nver. An elaborate 
study, both physical and mental, was made of this 
savage, and rorms one of the best and most valuable 
passages in the book. A few extracts will show its 
character. After describing his person, our author goes 
on:-i- 

'' The above is a sketch of the animal Maino. 1 will 
How try to draw his portrait as a man, according to the 
moral sensd of that defimtion. The opinion 1 havfe 
formed of him as a reasonable being is favourable. It is 
not however neoe&sary to examine him very closely with 
European lenses, remembering that he is what we call a 
savage. He has sufficient intelhgence for his position, 
and probably be is not capable of more. . . . Hd is 
fiienctly to the white man because he fears him, and 
because he knows he can gam by him. He is proud, and 
takes offence easilv, without howevci showing' that he is 
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irritated; only once during two months and a holt did 
he display any anger. He is generally silent, and seems 
meditative. Sometimes he is Lively and will laugh, but 
his laugh appears studied and forced, not natural or 
spontaneous He is cruel rather from instinct thaafroin 
education, and in a way that we Europeans con pcrhkpfl 
neither understand nor appreciate justly Hia cruelty 
raises him in his own estimation and in that of his depen- 
dents — in the eyes of his friends and of his enemies. 
He considers men and women, if they are strangers to 
him, good for nothing but to have their heads cut off. Up 
to the present time his victims number thirty-three. A 
warnor who bravely attacked him, or a woman steeping 
in the forest would be to him exactly the same thing. He 
would see in each a trophy, a victory ^ and what he would 
esteem would be their ^ulls. He likes to see blood, and 
it is with marked satisfaction he describes the modu% 
operandi in cutting off a head, the instruments used A the 
operation, and the method of surprising an enemy by 
treachery, even if a woman or a child. ... He is tender 
and affectionate towards his own family, and to hte^ sons 
at least his temper maybe said to be mild. . . . Maino is 
remarkably selfish, lie would willingly let others die of 
hunger if to relieve them he would have to saenfiGe some 
delicacy intended for himself. 1 experienced this during 
the voyage. . . . Notwithstanding certain traits which 
might make him appear a bad man in the eyes of Euro- 


NATURE 


»77 


Dec. 23, i88oJ 


peana, 1 aan testify that Maino is a good f elloW| and was 
a good comrade to us all. Hia rank his age prevented 
his being usehil except as a pilot, but in that capacity he 
was most vahiable." 

Turning to the lighter race, one of the most interesting 
and novel facts we find recorded of them is their most 
mgenious mode of cultivation. Fields were observed 
in Yule Island so well and evenly tilled that they 
appeared as if they had been plough^, but it was after- 
wards ascertained that all been done by manual 
labour. 

The natives form gangs of eight or ten men, each 
man holding m either hand a very hard wooden pole, 
sharpened to a point, over six feet long and from an inch 
to an inch and a half thick. These men stand in a row, 
and at a given signal plant their rods in the ground, re- 





peating the operation sew«ral times until' theyihtive pene- 
trated to the refeiuired depth, which is generdilly about a 
foot. This done, they bear down on the other' end 
poleSf making them act as leven,- and thus loosen a long 
pieoe of ten to thirteen yards long, and from a 

root to a foot and a half wide ; then by alternate heaving 
up and bearing down, the large mass of earth is upturned 
and as they ta^e care to peserve the same measurements 
and distances, regularity like that of the action of a plough 
IS produced.” 

On his way home, fresh from New Guinea, Sigfloc 
D'Albertis suffered partial shipwreck in the Red Sen, aiid 
met a number of Somauli men and their families, abdwas 
much struck by their resemblance to Papuans. He says ; 
“ Who will believe that in these people I seemed to be 
renewmg my acquaintance with the natives of New 








Fig 6 — Attacked by Cknoes on ihe Fly River 


Guinea, especially those of Torres Straits I Such is the 
impression they made upon me. I observed the true 
negro type, which differs from them in scver-ol respects , 
but if several of these natives were transported to New 
Guinea they might be mistaken for aborigines of that 
country ; those with the receding forehead, aquiline nose, 
and moderately thick lips- — who have curly but not woolly 
hair. They belong to the type I called Arab when 
speaking of Moatta and Tawan — the type which, although 
not pedominating, 1 have often found in New Guinea, 
and 1 discover them to-day on the shores of Ras Afun.” 
Our traveller had two true Jamaica negroes with him in 
New Guinea, and these also closely resembled other 
ty^ of Papuans, although there were ceruin minute 
characteristics of skin and hair by which they could be 
distingoished. Taken as a whple, and speaking broadly, 
the Papuan and African races would appear to^long to 
the some great type of mankind. 


Our readers will now perceive that, as the journal of an 
enterprising and observant traveller, Signor D' Albertis’ 
work is one of considerable merit It is written in a 
simple unaffected style, and bears internal evidence of 
accuracy and absence of exaggeration, while it no less 
clearly shows that in all the best qualities of n traveller 
its writer has rarely been surpassed 

Living among some of the wildest of savages he over- 
came them by kindness, courage, and by exciting In them 
a dread of his vast.pbwers of destruction and command 
over the forces of nature 1 and he never took away human 
life except when attacked by overwhelming forces— when 
the vessel committed to his charge as well as the lives of 
its crew were in imminent danger on the Fly River, aflid 
even then he beat back his enemies white doing them 
the smallest possible injury. 

Turning now from the general character of the book 
and of Its author^ and considering it as an expensive and* 
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somewhat pretentious work brought out by an Enghsh 

S Liblisher, we feel bound to state that n is full of grave 
efects. This is due probably to the incompetence of 
the editor, or the total absence of any such necessary 
functionary ; for the original was written in Italian, and 
we cannot l^Heve that the author himself corrected or 
supervised the proofs In the first place a considerable 
number of the illustrations seem to be thrown in at ran- 
dom, and arc not referred to at all in the text. Such are 
the portraits at pp 59, 140, and 151 in vol i. Ornaments 
and implements from the FJy River are figured in the 
first instead of in the second volume. A cut of thirty- 
four separate articles (at vol. i p. 416), thouffh all num- 
bered, has no reference to the numbers ; while at vol. 11. 
P> elaborate spears or ornamental staves are 


and sometimes Oranhay. Waiglou is spelt Waigen, and 
immediately afterwards Waigeu. Battanta 19 spelt Bat- 
tauta, and Daudai is spelt Dandai At the end of the 
book four vocabularies of native languages are given, but 
as if to make these of as little use as possible, they con- 
sist of four different sets of words, all difierently arranged, 
and none in alphabetical order ; so that any comparison 
with each other or with vocabulanes given elsewhere is 
practically impossible without the preliminary labour of 
rearranging them Add to this that there is no index to 
the book and that the only map given is a poor and im- 
perfect one, and u will be seen that the merits of Signor 
D’Albertis’ work have not been enhanced by the manner 
in which it is presented to the reader 
The illustrations on the whole are good, the coloured 
plate of birds of paradise being excellent 



But far too many skulls are figured, since 
these are of no possible interest to the 
general reader, while, as we have no 
guarantee for their accuracy, or that they 
arc all figured on exactly the same scale, 
they will have little value for the man of 
science. 

From the notices scattered through 
these volumes Signor D'Albertis appears 
to have made very laige collections in 
natural history, especially of birds, rep- 
tiles, and insects It is to be hoped that 
complete senes of these have been kept 
together, and that, in conjunction with 
those collected by Dr Beccan, they will 
be made the subject of some important 
works. The birds are being carefully 
elaborated by Prof, Salvadori , but the 
reptiles and the insects would probably 
throw even more light on the zoological 
relations and past history of tins won- 
derful island 

Alfred R Wallace 

PHYSIOLOGY OF PLANTS 

T he two papers ^ which we notice to- 
gether under the above heading, 
though rchting to different questions in 
the physiology of plants, have neverthe- 
less something in common Both of them 
bear on the relationship between the 
external and internal conditions of life, 
between external forces, such as light and 
gravitation, and the constitution of the 
organism on which these forces act And 
both tend to show the importance of 
recognising in plants those specific forma 
of sensitiveness which may be said to 
determine the results which will follow 
external changes 

I The behaviour of leaves in rela- 


Fio 7.— Imp emenia and Wciipom From the FJy River (upper set) and Hull Sjiind (lower act) tion to light may be illustrated by the 


desen ^ed as “ Baratus,'* which arc said in the text to be 

pieces of arnioui for war,” and to be "worked in very 
hard stone ” ' 

The misprints and misspellings are excessively nume- 
rous. At p. 4 we read of “ temples excavated in the 
deserted roads'’ In Java. At p. 49 the traveller goes to 
the "source of the river" instead of to us mouth, and at 
p 223 we have " stone nails " instead, probably, of stone 
clubs. The names of places and of plants and animals 
afe rarely spelt correctly, and are often spelt differently 
in adjacent pages. The Italian mode of spelling scientific 
names has not been altered^ and they are often almost 
unintelligible to an English reader, as Oioiurta {qx Hole- 
thuna, Stajilinus for Staphy linns ^ and Cicas for Cycas. 
Orankaya (a village chief) is sometimes spelt Orankay 


cotyledons of a seedling radish; if it is 
illuminated from above, the cotyledons are extended hori- 
zontally, and arc thus at right angles to the diicction of 
incident light. It the seedling is then placed at a win- 
dow, so that It IS lighted obliquely from above, and if the 
stem (hypocotyl) is prevented from bending, the cotyle- 
dons will accommodate themselves to the changed con- 
ditions by movements 10 a vertical plane. The cotyledon 
which points towards the light will sink, while the other 
will rise, and thus both will become once more at right 
angles to the incident light. 

Two theories have been proposed to account for this 

■ I “ Tlie F jwer poaieued by Leavea orpinciiu themielvei at rwhtuislB* 
11 thediRCtion qF Incident Light " 11 "Xlic theory of lha (Growth of 
Culling^, ilUibirated by Observntinni nn ihe BramblCp Rubus /nthcosui ’* 
Read by Fraiv:ia Darwin before the LLiuiean Society, December id, tBSa. 
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property of leaves . the first is that of Frank Die 
naturliche wagerechte Richtung von Pflanzentheilen/' 
1870), who ascribes to leaves and to some other organs 
a specific sensitiveness to light called " transversal- 
heliotropismus " or diahehotropism (“Power of Move- 
ment in Plants," p 438). Just as an ordinary heliotropic 
organ has an inherent tendency to become parallel to 
incident light, so a cliaheliotropic organ has an inherent 
tendency to place itself at right angles to the direction 
of the light The two classes of organs differ from each 
other exactly as some creeping rhizomes differ fpom ordi- 
nary stems ; the rhizome tends to extend itself horizontally 
under ground, while the stem above the surface grows 
vertically upwards (see Elfving, in Sachs' “Arbeiten," 
1879). 

A dilferent theory has been proposed by de Vries 
(Sachs’ "Arbeiten," 1 1872), whoic views arc supported 
by Sachs ("Arbeiten,” ii 1879) with additions or modifi- 
cations. According to these views it is not neccssaiy to 
assume the existence of any special kind of hcliotropi^m, 
since the phenomena might result from the ordinary 
forms of heliotropism and geotropism acting m concert 
Thus in the case of the seedling radish illuminated from 
above, if the cotyledons were apheliotropic (negatively 
heliotropic) and apogeotropic (negatively geotropic) it is 
possible that they might be kept in equilibrium by these 
opposing tendencies. The tendency to move away from 
a vertical light will make the cotyledons curving down- 
wards towards the earth, and the apogcotropism or 
tendency to move away from the centre of the earth may 
exactly balance the downviard tendency, so that the 
cotyledons remain horizontal 

Besides the various gcotropic and heliotropic tendencies 
there are other modes of growth which may enter into 
the combination In some cases there is a natural pre- 
ponderance of longitudinal tension or growth along the 
upper surfaces of the petiole, so that owing to impulses 
arising within the plant there is a tendency for the leaf to 
curve downwards, or more accurately in the direction in 
which the morphologically lower side of the petiole is 
directed , this tendency is called longitudinal cpinasty, or 
simply epinasty , the opposite tendency is called hypo- 
nasty. According to the theories of de Vries and Sachs 
epinasty may be opposed by heliotropism, or by apogco- 
tropism, while hyponasty will of course be opposed by 
apheliotropism and gcotropnsm, and all these opposing 
forces may combine in producing an equilibrium The 
object of the present paper is (o test the relative values of 
the two above described theories that of Frank, and that 
of de Vries and Sachs. 

The method employed was to fix the plants under 
observation to a horizontal spindle, which was kept m 
slow rotation by clockwork This instrument (called the 
klinostat) has been employed by Sachs for the study of 
ordinary heliotropism , light is admitted parallel to the 
axis of rotation, and the plants are thus subjected to a 
constant lateral illumination, while they are freed from the 
disturbing influence of gravitation, for, owing to their being 
kept in constant slow rotation, there is no reason why 
they should bend apogeo tropically in one direction more 
than another (see Sachs in his "Arbeiten," Dd. 11 1879). 
On the same principle the behaviour of leaves which 

C laee themselves at right angles to the incident light has 
een studied. If a plant with horuontally-ex tended leaves, 
which has been illuminated from above, Is fixed on a 
slowly-revolving, horizontal spindle, so that the axis of the 
plant IS parallel both to the axis of rotation and to the 
direction of incident light, we shall have a means of 
testing the opposing theories above mentioned. 

The plant's leaves will still be illuminated by light 
striking them at right angles ; therefore if Frank’s theory 
15 the n^ht one they ought to remain in this position. But 
if de Vries and Sachs are correct in their views, the leaves 
ought not to be able to remain at right angles to the 


incident-light, since apogcotropism has disappeared, which 
was one of the tendencies necessary to keep the leaves m 
a position of equilibrium. 

A considerable number of experiments were made with 
the celandine, Ranunculii^ Jicana^ ihc results of which 
are decidedly in favour of Frank’s views. The leaves of 
the celandine are sometimes extremely cpinaslic, so that 
they press against the ground, and when a plant is dug 
up It often happens that, the leaves being released from 
the resistance of the soil, curve nearly vertically down- 
wards, If such a plant is fixed on the klinostat in the 
position above described, the leaves will be pointing away 
from the hght, so that if the leaves were apheliotropic, as 
might be expected according to dc Vries' theory, the leaves 
would remain pointing away from the window But this 
15 not the case, they move forwards until they are 
approximately at right angles to the light, and then come 
to rest. Again, if a celandine is placed in the dark its 
leaves rise up so as to be highly inclined above the 
horizon, if the plant is then placed on the klinostat the 
leaves (which now of course point towards the light) 
again accommodate themselves by curving backw^ards until 
they arc at right angles to the light. Thus the leaves 
cannot be called heliotropic or apheliotropic, we are 
forced to believe that under the stimulus of fight they are 
able to move in cither direction, which may be necessary 
to bring them into the plane at right angles to the light. 
The other experiments with R ficarta^ the details of xvhich 
we omit, lead to the same general result. 

Besides a few observations on Vicia, Cucurbita, and 
Plantago, a senes of experiments were made on secdling- 
cherrics, and these lead to a somewhat diflcrent result. 
A cherry-plant illuminated from above has its leaves 
approximately horizontal, and when placed on the klino- 
stat, as above described, the leaves arc unable to remain 
at nght angles to the light, but curve backwards 50 as to 
become parallel to the stem of the plant. This move- 
ment can be shown to be due to epinasty, not to apheliotro- 
pisiii, and 15 the result of the loss of balattce which follows 
when apogcotropism is removed. It is clear therefore 
that the horizontal position of the leaves of seedling- 
chernes growing normally must largely depend on the 
balance struck between epinasty and apogcotropism, m 
accordance with the views of dc Vries and Sachs But 
since these forces obviously cannot produce the power 
which the cherry possesses, of altering the position of its 
leaves in accordance with ihc direction of the light, xve 
must assume that some kind of heliotropism enters into 
the combination. The view to whicli the present research 
' lends most probability is that dia-heliotropism (transverse- 
heliotropism) is the really important influence at work. 
In the case of the celandine we have seen that the sensi- 
tiveness to light 15 strong enough to determine the 
position of the leaves — although the "natural balance is 
disturbed by the annihilation of apogeotrepisni. It seems 
probable that an essentially similar state of things holds 
good in the case of the chciry. When the plant is grow- 
ing normally it trusts to epinasty and apo^otropism to 
produce an approximate balance, the final result being 
determined by the stimulus of light. But when the 
balance is disturbed by placing the plant on the klinostat, 
the light-stimulus is not strong enough to produce a 
condition of equilibrium 

This view IS the same as that given in " The Power of 
Movements in Plants,” and is in accordance with the 
principle there given . that the chief movements in plants 
are due to modiflcatious of the circumnutaiing motion. 


II. When a cutting, for instance a piece of a uillow' 
branch, is placed in circumstances favourable for growth, 
it produces roots at its lower end, while the buda at its 
upper end grow out into branches. The experiments of 
vftchting (*^OrganbiJdung im Pflanzenreich," Bonn, 1878) 
on the growth of cuttings were made by suspending 
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G ieces of stems, branches, &c , in lar^, darkened jars, 
le air in which was kept constantly moist by a lining of 
wet filter paper. The cuttings were suspended both in 
the norm^ position — that is with the upper end upwards 
— and also upside down Vochting found as a general 
result that there is a strong tendency for the roots to 
appear at the basal end/ and the branches to be deve- 
loped at the apical end, whether the cutting had been 
hung apex upwards or downwards in the glass jar. 

Vdchting believes that the growth of roots at the base 
and of branches at the apex of a cutting are determined 
chiefly by an innate, inherited, growth-tendency. When 
the knife divides a branch into two cuttings it separates a 
mass of identically-consli luted cells into two sets, one 
which form part of the apex of the lower cutting, and 
another set which form part of the base of the upper 
cutting And under appropriate circumstances one Of 
these sets of cells might develop into roots, the other 
into adventitious buds. Vuclit holds that it is the 
morphological positions of these sets of cells (the fact of 
one being at the base and the other at the apex of a 
cutting) which chiefly determines the course of their sub- 
sequent development, The idea may be expressed some- 
what familiarly by saying that each cutting into which a 
branch is divided is able to distinguish its base from its 
apex, and can tell where to produce roots and buds, by 
means of an internal impulse or morphological force 
which is independent* of the externa] forces, gravitation 
and light 

The theory which Sachs has brought forward in his 
paper on "Stoff und Form dcr Pflanzenorgane " (^'Arbci- 
ten des bot. Inst Wurzburg," 1880, p. 452) is entirely 
opposed to that of Vochtmg. Sachs conceives that 
Vochting's morphological force is not an innate heredi- 
tary impulse, but a tendency produced by the action 
of external forces during the growth of the formative 
cells. Thus Sachs believes that the force of gravity 
acting on the denjplopmg cells of an organ produces in it 
a ^'predisposition'* or enduring impulse which manifests 
Itself in the results which Vochling ascribes to a heredi- 
tary force The mode in which Sachs believes gravita- 
tion to act IS interesting, not only in itself but also as a 
inodificaLlon of a theory of Du Hamel’s It is assumed 
that difference of matenal is a necessary concomitant of 
difference of form, and that accordingly the materials 
from which roots are formed are chemically (used in a 
qualified sense) different from those which supply the 
branches Sachs' theory supposes that the growth of 
roots or buds at a given place will be determined 
by the distribution of the root- and branch -forming 
materials, and that the distribution of these materials is 
regulated by the force of gravity. The root -material is 
in a certain sense ^cotropic and flows downwards, the 
branch-mxterial having the opposite tendency. But they 
are not supposed to be sunply geotropic, the tendency of 
the rooC-matenal to dow towards the base of a branch is 
continued after the branch has been made into a cutting 
and hung upside down, so that the root-material flows 
upwards towards the base of the cutting, because that end 
was originally downwards, and vice versd with regard to 
the branch-forming matter. 

The observations on the bramble, which form the 
subject of the present paper, were carried out with the 
object of deciding how far the natural growth of roots in 
Che bramble agrees with Vochting’s or Sachs' theories on 
the growth of cuttings. 

The long sterile shoots of the bramble are well 
known to possess the power of rooting at their ends. 
The termuial bud is thus protected during the winter, 
and the store of nutriment contained in the club-like 

* Tha fa«u| Mid II that and oT ■ ciiUing DurMt to thi parenl plant , tha 
11 tha oppoiila and 

_ * Vdchiine iLaici duunctlp that gravitation light do nO'ect the pui- 
tioniin whiA organ are ilmlopod in cnUingi, but heconsidert the Intcrilil 
I mpulie iLi the itronf^cr dctcrjinning ciiis* 


thickened end of the branch forms a starting-point for 
new growth in the spring. It is commonly the long 
pendant branches growing vertically downwards whlcn 
reach the ground and form roots It might therefore be 
supposed that gravitation determines the growth of roots 
at tne lower end of the branch, just as in a cutting made 
from an erect willow branch the roots grow at what was 
originally the lower end But observations made on 
brambles under certain circumstances show that this is 
not the case When brambles grow on a steep bank the 
majority of the branches grow down hill at once, or else 
straggle more or less horizontally along the bank and 
Anally turn downwards. But a certain number of 
branches grow uphill, and some of these take root at 
the apex, When therefore we And on the same indi- 
vidual plant some branches forming roots at the physi- 
cally lower, and others at the upper end, we may 
feel sure that the distribution of root growth in the 
bramble is not determined by gravitation Wc mus 
believe that there is a morphologically directed impulse 
which tends to the production of roots at the apex of the 
branch. ^whether the direction of its growth has been 
upwards or downwards It is true that in the observed 
cases the extreme end of the branches was bent so that 
from I to 9 inches ^vas inclined at from 2“ or 3“ to S® 
below the horizon, but it can hardly be imagined that this 
fact influences the growth of roots at the apex; and 
experiment shows that it is not necessary that even a 
single inch should be inclined below the horizon. A 
bramble branch was tied, apex upwards, to a vertical 
stick, and was surrounded by damp moss and covered 
With waterproof cloth , under these circumstances a plen- 
tiful crop of roots sprang from the terminal part of the 
branch This result combined with the observations 
made with brambles growing on a steep bank seem to 
show that an internal impulse or morphological force 
regulates the growth of roots in the bramble. 

When a cutting is made from a bramble the only 
development that takes place is the growth of the axillary 
buds at the apical end of the cutting. Under certain 
circumstances these side shoots take on a root-bearing 
function They are stunted in growth, being, it may be, 
10 12 mm m length and 3 or 4 mm or more in breadth ; 
they assume a peculiar club-likc form, being thicker at 
the apex than at the base, and are clothed with rudi- 
mentary scalc-hkc leaves, from among which a number 
of relatively large roots spring forth 

In order to determine whether the production of this 
root-bearing type of root is determined by gravitation or 
by a "morphological force,” cuttings were made from 
branches whose direction of growth was above the 
horizon. Such cuttings were hung apex upwards, and it 
was found that the most apical buds were capable of 
developing under these circum'itances into the root-bear- 
ing type of branch Similar rooting side-shoots are 
produced by cuttings made from branches which have 
grown'' beneath the horizon, it is therefore clear that 
gravitation is not the chief' determining force in this 
form of root production 

When the end of a branch is injured, which often 
occurs when a bramble grows along the ground near a 
pathway, the most apical bud or buds grow out into 
branches ; these may be ordinary branches which ulti- 
mately take root. Under certain circumstances, the 
stunted club-shaped root-bearing side-shoota may be 
developed whose whole formation is devoted to the 
bearing of roots. It is therefore clear that the produc- 
tion of such rooting shoots in cuttings is the same pro- 
cess that occurs in branches injured ui a state of nature 
a process which enables the branch to perform the function, 
the normal performance of which had been interfered 
with. And this fact enables us to see in what way a 

” Th0«x|ieniiicnta leom to ihovthit ^viUtion hm i»mt Influenca on 

ine growth of r.iuis in iS- brambl- 
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morphological growth-impulse is better fitted for the 
requirements of the case than any possible dependence 
on gravitation as a guiding force. When the end of a 
branch is injured it is clear that if a side-shoot is to be de- 
veloped to carry on the Inunction of the injured apex, it will 
have the best chance of success if it starts from the posi- 
tion which the end of the original branch had already gained 
before it was injured. Therefore the bud which is nearest 
to the injured apex will be the most suitable one to be 
developed into a new branch And thus it is advanta- 
geous to the plant that the place where the new develop- 
ment 15 to take place should be determined morphologi- 
cally, not by gravitation 

Thus in the bramble the behaviour of cuttings is a 
repetition (cf Vdehtmg, ** Organbildung,” p T07) of the 
normal process of restoration of a deranged function in the 
plant I now far this is the case with other plants must 
remain at present undetermined 


NOTES 

Wn are very glad to hear that lledford College is taking a 
leading part m gi\iDg to women the opportunity of studying 
thoroughly physical Eciencc It has this zession oi)cned a 
pliysical laboratory, under the able direcLiou of Dr Loilgc A 
chemical laboratory w as added to the College some years ago, 
and has proved of great aervice to the students, several of \^hom 
have passed the science examination of the University of Dondun. 

The death is announced of M Lecard, a promising French 
holaniat, as the resuU of excessive fatigues during hrs late journey 
111 Soudan. M Ldcnrd was formerly direcLoi of the Tublic 
liotanical Goidcns at Saigon, m Cochin-China, and at Hicliard 
Toll in the colony of Senegal During the pa'it year he as 
intrusted by the French Minister of Fublic Instruction with the 
important nussion of studying the flora of the Upper Niger, a 
question now of no slight interest m view of the piobable con 
struction of the Titns-Saharaii Railinay. Vtirious difliciiltics 
prevented his rcaLliiiig the Niger At Komidiani, however, 
the most distant point reached in liis jouincy, where he was 
forced to pass the rainy season, he made the valuable discovery 
of five varieties of annual vines, the fruits of which so closely 
resemble our ordinary grapes that he regarded them as fully 
able to replace the giapc in the pioducliun of lai.inb and wine, 
M. L( 5 card hoped also to find in hU new discovery the means of 
satisfactorily combating the phylloxera, and inspired with this 
desire, sought to make extensive cnllections of the seeds of the 
vines to bung back to France M. L« 5 card, m a letter recently 
read by Dumas before the French" Academy of Sciences, ex- 
pressed the fear of having lost his health by the privations 
incident to this journey — a prevision unfortunately' too com- 
pletely realised. 

The death is reported of Dr. 'Wilhelm Ilemtz, Professor of 
Chemistry at Halle University, at the age of sixty three years. 

The deatli has taken place, on the i6lh inst , at the age of 
ninety-one year«, of Mdlle. de Montgolfier, daughter of Etienne 
de Montgolfier, the inventor of th6 balloon to which his name 
is attached, 

Prof, Williamson, Groham’a succeiaor in the Chair of 
Chemistry at University College, London, has complied with the 
request of the committee of the Chemical Section of the Philo- 
sophical Society of Glasgow that he should act as adjudicator in 
the competition for the Graham MedaL 

Prof. Tyndall, Prof. Haeckel, and Dr. Andrew Buchanan 
have been elected Honorary Members of the Philosophical 
Society of Glasgow. 

, Among the buildings which are to be ei'ected on ibe dew 
Oh'!(’rvalpry g-ourds in Pans w hen lejnlly handed over to Admiral 


Mouchez will be the great dome for the large refracting telescope 
which is now building This dome will measure twenty metres 
in diameter, and its weight will exceed sixty tons. 

ThB ciedit of 300,000 francs asked by M Coebery for the 
forthcoming Exhibition of Electncity and Congress of Elec- 
tricians at Fans has been voted by the Chamber of Deputies 
unanimously. The Bill has been sent to the Senate, which w^ill 
probably have passed it by the tune this number is publibhed. 

On December 12 took place at the Sorbonne the celebration 
of the fiftieth aniuvei-^ary of the foundation of the Polytechnic 
Association fur delivering scienlific lectures all over France. 
1 his Society was established a few mouths after the Kevolution 
of July, 1830, by a certain numbci of pupils of this celebrated 
schooL The pruiLipal address was given by M Gambctta, who 
praised science in magnificent style. M Gambclla declared his 
conviction that Auguste Comte was the profouudest thinker of 
the whole century 

FrequilNI observations on the letrogi a Jc motion of glaciers 
have been made of late years. One of the most assiduous of 
oliseivers is Ilcrr W Groiiier, proprietor of the Hotel on the 
.Schafberg He reports that during September the retrograde 
motion w as exceptionally Urge, larger indeed than he had l\ ci 
seen during seventeen years. The Go'^au glacier (Dachstein), 
the lIochalmspitzL, and the Uebergosseiic Alp showed hardly 
any luc at all on September 12 last, so that with the telescope 
only {fJdrt of rocks could be seen. Herr Grbmer a*icribcs this 
phenomenon to the UTiuisuaUy liigh temperature w'hidi reigned 
upon the Alpi during last winter, as well as to the constant rain 
during the summer 

We are glad to receive a third edition of vol 1. of llarcourt 
and Madan's *' Exercises in Practical Chemistry” (the Claren- 
don Press). Mr. Mndan is the sole reviser of this edition, and 
w c quote w itli approval the following passage ftOlA his preface — 

Practical chemistry seems in danger of beihg made far loo 
much a study of a few reactions of salts, got Up for the purpose 
of detecting them in the course of an analysis. This la of course 
due to the requirements of examiuers, to satisfy which nearly all 
the very moderate lime available for practical instruction in 
tchoola must at the present day be spent. Moreover analytical 
work (in the narrow, technical sense) cataiU, like Latm verses 
less trouble to the teacher and less risk to the pupil than other 
kinds of practical woik, w'hilc it undoubtedly aflbrda, when 
mtelligenlly used, a very excellent training in the application 01 
logical methods But it nuiy well be doubted whether a more 
real and valuable advance in a scientific education is not made 
by the careful preparation and exammatLon of the properties of 
such a substance as oxygen, or by an exact study of a few 
examples of oxidation and reduction, than by dimply observing, 
for instance, that chlorides give a white precipitate with silver 
nitrate which is soluble m ammonia.” 

Mr. C SrHOESSTER, one of the Commissioners at the Mel- 
bourne Exhibition, we learn from the Ctflonus and Indta, has 
been visiting [the Geelong vineyards, and reports that they are 
Eutfering from Phylloxera in the worst form, and ought to be 
totally destroyed. 

Prof, Dewar will give the first of his Christmas Lectures 
(adapted to a juvenile oiidicnce) on Atoms, at the Royal Insti- 
tution on Tuesday next, December 28, at three o'clock 

A BOTANICAL Society for Northern Thuringia has been 
founded at Sondersbausen by Prof Leimbach llie new Society 
takes the title of ** Irmiachia,*' 111 memory of the celebrated 
botanlit Irmisch, who died at Sondershausen lost year. The 
imTuediatc ob|ect of the Sopieiy, which has already a good 
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number of members, ib the minute investigation of the Thunngian 
flora, and the making of botanical collections. 

A GENERAL meeting of the Mineralogical Society of Great 
Bntam and Ireland will be held at the Museum of Praclical 
Gcolojy, Jermyn Street, to day, at 8 pm. The following 
papers will be read . — "On Tyreeite," by Prof. M F Heddle, 
F R.S.E. , "On Minerals New to UntaiD,'\by Prof. M. F. 
Heddle, F.R S.E. , "Note on Gilbertltc," by J H. Collins, 
FG.S , "On Brochantite/’ by Wm Semmons, "On a 
Remarkably Fine Crystal of Euclase,'* by M. Giiyot , * ' On the 
Action of Organic Acids on Minerals,” by Prof. II. C Bolton, 
communicated by J. II. Collins ; " On Strontium from West- 
phaliB,” by Joseph J Acworth, F.C S , communicated by F. 
W. Rudler, F.G.S. 

Under the common name uf " Guaco ” many plants are 
known belongmg to diflercnt natural families, which have a 
reputation for curing snalce-bites. In a recent number of the 
Pharmaceutical Journal parlicidar attention is drawn to one of 
these guaco-yiclding plant°, the Mikama gnaco, a composite 
plant of South America. The paper referred to is the substance 
of a letter received at the Royal Gardens, Kew, from a corre- 
spondent at La Salada, New Grenada, in nhich the writer gives 
bis personal testimony as to the value of (lie remedy, and says 
that it forms the liasiii of all the preparations of the snake bite 
doctors of the district Notwithstanding that there arc seveial 
species of snakes in the country whose bite is considered mortal, 
some killing in a very few hours, it is asserted by the m nter of 
the letter, viho has resided in ^nake-in Tested regions for many 
years, that properly and promptly administered the guaco is a 
sure cure for the bite of the most venomous An infusion or 
tincture of the leaves la used internally, and hot poultices of the 
bruised leaves and stem arc applied externally. 

The Report on the Botanic Gardens, Georgetown, Demarara, 
for the lialf-ycar ending June 30 last has just been received. Its 
matter is mostly of local iiiiercst We note however that Mr. 
Jenman, the superintendent, refers in one part of the Report to 
the rapid growth of some introduced plants. " Ihi^,” he says, 
" 15 more particularly shown by the rosea obtained from England 
The hybrid perpctuols from average- ‘>izcd nursery plants have in 
the three months which have elapsed since they were put out, 
grown into bushes from six to seven feet high, and the other 
hard-wooded thmgs have hardly done le^swell, while herbaceous 
plants such os Coleus, AlUrnantha-a, Inline, Amaranthus, &c , 
appear to rush up to nmtuiity in two or three weeks. Much of 
this luxuriance is due however to the very moist season cuperi- 
ence«1, as vegetation soon suffers and becomes stagnant with 
even a short period of drought in the stiff, tenacious soil of the 
coast land of the colony.’* 

A PLANT recently introduced to Queensland by accident is 
reported to be giving some trouble m the colony in Lonscqucnce 
of its poisonous effects upon cattle. The plant is Xanthmm 
strumarxum, and it is said to have been introduced along with 
cotton seed From experiments made with the plant by admuii- 
strabon of the extract to some animals it seems at first that no 
particular qrmptoms were apparent, but after a period of about 
half an hour the animal becomes torpid and unwilling to move 
about. " The torpidity gradually increases, and without notable 
struggling or excitement the breathing ceases, after which the 
heari*! action becomes feeble and stops. In weaker doses 
recovery of the functions of life takes place, and the animal 
appears little the worse for the experiment. The ammals poisoned 
retained thdr intelligence to the last. An extract prepared from 
the common Bathurst Burr, Xanthtum spinosum, gave similar 
results, 'thongh the stubborn ebarapter of this plant does not 
oflcT a tempting food for cattle, and they are not therefore 


poisoned by it.’* Both species areTound as casual weeds in thu 
country, though they are not considered to be iadigenoas. 

On theythinst. the dibtinguished Vienna anatomist, Dr. Hyrtl, 
reached his seventieth birthday He received numerous addresses 
from medical bodies m Austria, and congratulatory telegrams 
from all parts of the world. 

In Banjaluka (Bosnia) a distinct shock of earthquake was felt 
on the 6th inst. at 9 18 p m , direction north-east to south-west, 
duration four seconds. In Agraon, on the iith, a violent shock 
was experienced about 5am, and one less violent about 7 I4 a.m. 
Since the 12th there have been no shocks there. The entire 
number of shocks at Agram during the earthquake period — 
November 9 to December 10 — is (according to ofhcial data) fifly- 
ninc. In Gurkfeld (Styria) shocks of brief duration were felt on 
the iiLh inst. at 5 and 7 12 a m., direction south-east to north- 
west. 

A SLiGlir shock of earthquake was felt at Charlcville, Ireland, 
on Saturday morning It passed from the north-uest to the 
south-east, and lasted for five seconls 

Thf new "Year-book of Photography” contains a nice 
portrait of Daguerre, the father of photography, from a daguerro- 
type taken in 1846 by Mr. J. E Mayall. 

In a moor of the Canton of Vaud (Switzcrl'inJ) a well-pre 
served boat, dating from the age of pile-dwellings, has been 
found. It measures eleven metres m length and one metre in 
breadth, and has been ccnvcycd to laiisanne. 

The rums of a once magnificeiiL ba hing establishment have 
been recently discovered by Prof Giuseppe Novi not far from 
Herculaneum They are covered with a layer of ashes and lava 
of ten metres thickness. Wliat has been brought to light up to 
the present is said to eclipse all previous discoveries of a sinnlar 
nature both m Herculaneum and Pom fell The/ountains and 
tanks of these ” Tcrme ” are made of oriental granite and adorned 
with 'culpturcs The floors are of coloured glass mosaic ; un- 
fortunately it 18 but badly pret;erved, The walls of the various 
buildings are elegantly ornamented with pamlings and stucco- 
work The excavations are to be continued 


Ol/K ASTRONOMICAL COLUMN 

Swift’s Comet — The evidence m favour of a period of about 
SJ years instead of about 1 1 years for this comet is apparently 
strengthened by an able note from Mr. S C. Chandler, jun., 
which we find in an advance number of the Boston Science 
Observer. He bnngs the two periods to bear upon the repre- 
sentation of the observations of 1B69. Starting with Prof 
Bnihns’ parabolic elements in Ast.Nack No. 1788, he computed 
an ephemeris and compared therewith all the published observa- 
tions, thirty-flve in number, after taking into account parallax 
and aberration. The residuals were found to be considerable 
and systematic, and with the view to obtaining a nearer approxi- 
mation to the orbit before proceeding with the determination of 
final elements, he formed three normals, using for the first all tlie 
observed places, six in number, from November 2g to December 
1 inclusive ; for the second all the places from December 8 to 10 
inclusive, eleven in number , and tor the third six observations 
between December 26 and 31 ; these observations were made at 
Hamburg, Koiiig*<berg, JCremsmunster, Leipsic, Manheim, and 
Vienna ; he thus gets for the foundation of his subsequent work 
the following normal positions : — 

Wsihiogton M T App R>A. App, DecI 

h m. I . f 0 

1869, November 2982475 . . 23 I 5'20 + 15 5 ^ 57 7 

December 8 81453 . . o J 37'38 .. 20 55 2'l 

December 29*43628 . 2 39 22 ■08 . . -1- 26 30 56*8 

From these data Mr Chandler calculates elements upon three 
different hypotheses ; (l) that the orbit is a parabola; (2) that 
it IS an ellipse with a period of 4006 days, or about 1 1 yean 
(3) that it u an ellipse with a period of 2003 days, or about S| 
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year^, and he hnda from these three orbiti the following residual 


errors for the second normal place ■ — 

T onffUude. Lautude 

Parabola - 3 ’^ ■■ +*5 7 

1 1 -year ellipse - oG -1-129 

5i-year ellipse - o'j . -I- 4 i 


Mr, Chandler (inds thaLan attempt to reduce these errors in latitude 
on the assumption of a parabolic orbit nr an elliptic orbit of 1 1 
years' period, will only lead to intolerable discordances in the longi- 
todes, and he considers that for both these hypotheses the residues 
arc far 111 excess of the probable error of the normal position. 
For the shorter period, on the contrary, the residuals seem well 
within reasonable limits of error, and his conclusion therefore is 
that the comet will be found to revolve in about 5} years IIis 
ellipse with this assumed period is as follows, and mil be found 
in clo^e agreement with Lnat obtained on a similar hypothesis 
from the observations of the present year, by MM Schulhof and 
Uossert, winch we gave last week : — 

Perihelion passage, 1SG9, November 1 8 59702 Washington M.T 

• / n 

Longitude of perihelion 42 58 53 | M»£q 

,, ascending node 296 46 2 j iS69'o 

Inclination 5 23 44 

Excentncity . 0G581359 

Scmi-axis major 3 ‘ 1097 * 

Log, jienbclion distance o 026572S 

It appears that the comet ^ obsci ved at Harvard College until 
January 3, 1870, or three days later than at any other observa- 
tory, and Piof Pickeiing has liar! these late obfeivation^ \cry 
carefully reduced. 

At the actual appearance u cumuiunication from Mr. Lewis 
Dos'?, Director of the Dudley Dhservatory at Albany, N Y , 
shows that the comet was micio metrically referred to a star, 
with the 13-incli nfrncbjr of that establishment, on the evening 
of October ii, but the declination of the compaAson-star 
(B D. -f 17’ '461 1) needs further examination, at might be 
refeirel to Bessel’s star 38s following and about GJ' north If 
good observations can be obtainett Cowards the end of the 
present month the elliptic orbit may admit of pretty close 
detcrmiiialLrjn from the observations of i8Sa alone. The fol- 
lowing ephemens is calculated fiom MM. Schulhof and BosserL s 
cllip-L of 5i years 

A/ Gfrt'rni'u/i tiuinisht 
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A Ne\v Comet — A small, pretty bright comet was discovered 
by Dr Pecliule at Copenhagen on the evening of Decembei 16, 
HI R.A. iBh. 49m., Decl. -|- 10“ 30'. Daily motion, + 5m. and 
+ 40 ^. 

OCCUUATION (?) OF 73 PisciUM BY JuPiTER.— On February 
3, 1881, according to Leverner’a Tables of the pUnet Jupiter 
and the position of the star 73 Pisoium (rated 6 om. in the 
Durchmustentn^) brought up from the Greenwich Catalogue of 
1872, the star should be occulted by the planet about 2h 6m 
G.M.T, Very small change however in the place or ficml- 
diameter of the planet, might sufHce to bring about merely an 
appi^lae. The facts of the cose may be well ascertained in 
easterly longitudes, as at Madras, where the conjunction in Right 
Aicension appears to occur when the planet is 3h. 26m, past the 
meridian, about yh 29m. mean time, The apparent place of 
the star on February 3 is in R.A, oh. 580. 43 '53^, Decl. 
+ 5" L 10" '2. The polar semi -diameter of the planet, according 
to the value of mean semi-diometer now adopted in the NauHcai 
Almanac^ will be 17" 2, and allowing for paraUar, thu oeems to 
plftce the star a liitle over 2" w ithiu the planet’s northern limb. 


METEOROLOGICAL NOTES 

From an able and temperately -worded article in the New York 
Nation on the b'lgnal Service Succession, it is plain that meteor- 
ology is in a critical position in the Umted Slates at the present 
moment The whole question of the future of meteorology in that 
country practically turns on the sort of man who is to be appointed 
to succeed the late lamented Gen Myer As legards the bearing 
of the qiicblion on the promotion of the great Rnancia', com- 
mercial, and educational concerns of the country, the WTiter of 
the article well jiuls it when he states that *' it depends altogether 
on the future management of the ofTice whetlier its activity shall 
be confined to a lifeless routine without any attempt to make 
new discoveries or mtrodiice improved methods, or whether it 
shall be animated by that progressive spirit which will not be 
satisfied until every man within reach can be informed of coming 
meteorological changes as long m advance as it is possible for 
them to be foreseen ” To accomplish this end much more is 
needed than a most diligent discharge of the daily duties of the 
olhce, such as will put the public in posse'-sioii of forecasts 
drawn up on the lines that have hitherto been followed in fore- 
casting the weather It was an essential feature of General 
Myer’s procedure that lA framing the forecasts in the office he 
confined himself simply to making the best use of what was 
already known of meteorology But whilst this continued the 
practice of his office, hr had the genius to see that if the system 
of forecasting weather is to make w-ay it is absolutely indispens- 
able to strike out entirely new lines of observation with the view 
of arriving at some positive knowledge of the great movements 
of the atmosphere and their dttermimng cause'.. Hence hiS 
great '^cheme of International Meteorology, by which was 
secured one daily observation at the '•ame physical instant, 
where posaiule, over the globe, and the regular publication 
of the liionthly results in the U S Weather Maps, with 
which our readers arc faiuibar. These admirable maps, to- 
gether with the Weather Maps of the States themselves, 
published at intervals of eight hours through a period of ten 
years, now furnish a mass of material the value of which it i£ 
not possiljle to overestimate , and the adequate discussion of 
which, It may be very safely said, ih the next great step to be 
taken by meteorology This step it is in the power of the 
United htaks to take, and whether it be taken or not depends 
almost wholly on the character of the man who may be called to 
fill the jilace to suddenly left vacant by General Myer*s pre- 
mature decease What, above all, is imperatively required, 
is a sympathy with science and workers In science, bo stioiig 
and so decided that he will, without fail, enlist in the service oF 
bis country some of the bc'.t intellects who will give tbcir lime 
and their energies to work out the great problem of w^eather 
prognosis 

Thr American mails inform us that a frost of unusual severity 
for the season set m over Canada and the middle States on 
November 19. It came so suddenly and with such intensity 
that vessels of every description were frozen up and fixed, in 
many cases in mid-stream The cold w^as greatest all along the 
bt. Lawrence, where the thermometer ranged from rero to 
— lo" o. Several ocean steamer*?, even, were placed m a very 
precarious position, and altogether it is cstimiLcd that Soo 
vcbscis laden with grain, potatoes, fruit, and other produce were 
frozen up , and many deaths have occurred in consequence of 
the frost So early and intense a frost has not been experienced 
in Canada since 1873 Closely following it occurred a remark- 
able depression of cemperaturc m the British Islands, which ai 
regards certain districts m North Bntain was unprecedented at 
so early a period in the winter months. It was an accompam 
ment of a wide-spread area of high pressure which appeared off 
the north-west of Scotland on the 20lh os shown by the Eughsh 
and German daily weather maps. On this day temperatures 
fell low for the season, particularly along the west from Corn 
wall to .Shetland. On the 2i5t the high-prcssurc area had ad- 
vanced a considerable way towrards the south east, and under the 
clear skies and light winds which characterised it, the tempera 
ture fell in many place; in bcotland to a degree w hi ch w onld 
have been noteworthy m the depth of wunler. The protected 
thermometer fell at Aboyne Castle on Deesidc to zero, and to 
l” o at several places, viz., at Lanark in Clydesdale, at Stobo 
Castle near the head of the Tweed, and at 1 hirlcstaiic Castle on 
the Leader. These low temperatures were approximated to at 
a considerable number of the other stations of the Scottish 
Meteorological Society Bitualed in the larger valleys in m- 
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land bituationj)^ At on occaiioniy Qm indacnce of the 

sea in arresting the fUl of temperature was Btrikingly seen. 
Thus the muuinnp tenpeAtuni on the 211b were 3r’7 at Fort- 
patrick, 8”*3 at Dnuriaarto Caitle on the Nlth, i*’t) at Stobo 
Castle and Thirleftane Oasrle, i at Milne Gradennear Cold- 
streami and at’Eyeraoeth on the East Coast. At Douglaa 
Caatloeod Thlrlufame Castle the nnproteoted theimometer fsll 
to -6"*a 

Ma. H. S Eaton has rendered a ereat service to meteorologj 
by a paper’ oU the average height of the barometer in London j 
whlon has just appeared in the Journal of the Meteorological' 
Society for Odto^. The great value of the paper consists not 
wo mu^ in the long penod of lOO years for which the monthly 
avenges of each year are given, as in this, combined with a care- 
ful and labor ion dimhiatloii of Instrumental errors and errors 
arising from bieaks of one or more days in the observations of 
the months. The scries is sufficiently extended as to entitle it 
to be consldend one of the most valuable we possess in dealing 
with questions of secular meteorological variations. The mean 
atmospheric pressure nt 32° and sea-level for London is 29*952 
intihcfl, the mean monthly maximum 29 996 Inches occurring in 
June, and the nimimum 29 goo inches In November, the mean 
for October being nearly as low, viz,, 29 909 inches. In a dis- 
coision which followed the reading of ihc paper Mr Jitrachan 
remarked that even another 100 years’ observations would not 
alter the positions of these points of the London curve — n remark 
no doubt quite true for London On advancing however to the 
south-west the means for June and July approach towards equality, 
and ultimately the July mean becomes the larger as we advance 
into the region of high pressure which occupies the Atlantic to the 
south-west during this month On the other liaiid, as we pro- 
ceed northward, the means fur May and June approach towards 
equality till about the south of Scotland the mean for May 
becomes the maximum for the year, and the further north the more 
decidedly la May the maximum, till in Iceland it exceeds the 
mean of any other month by the tenth of an inch. Attention 
was drawn to the dips in the cuive of pressure for Apnland July. 
These m all probability arc permnnent Features in the London 
curve of pressure for March- April and July w'hcii diawn from a 
Jong average, since the former is connected with the cast winds 
of spring and the latter with the great summer barometric dc 
pression which falls to the lowest point in July in the mtcnoi of 
the Europeo-Asiatic continent. 

In the same number Mr, Marriott gives a brief $uumJ of 
three years' observations made by Mr. 1 . L, Cobb at Stanley, in 
the rolkland Islands, which, from the geographical position of 
the place, possess some interest The results show a mean 
annual pressure of 29 604 inches, the maximum occurring in 
winter, and the minimum in summer. A singular feature of the 
monthly means is tlieir comparative steadiness from year to year, 
th^ highest being 29 819 inches for August 1876, and the lowest 
29*342 inchei for February of the same year The liifTcrcnce of 
theM two exlrcmea is oiily 0*477 would be difficult to 

select from Mr. Eaton's 100 years mean pressures for London 
any consecutive three years which would snow so small a varia- 
tion between their two extreme monlhly means as do these Falk- 
land Island b’ obbervaLions 1 he prominent features of pressure 
in those islands would appear to be its variability, the constant 
recurrence of rapid change, and the comparative absence of pro- 
tracted penods of very low, but especially very high preasures — 
occasioned m all likelihood by there beli^ no great mass of land 
in that quarter of the globe. A like equablcKSS from year to 
mr cl^aeteTiSei the teitipeiature and rainfall of the climate^ 
The rainfall la surpnsinffly Email, amounting only to twenty 
inches in the year ; but the foils, thongh not heavy, are frequent, 
there being 236 rahiy days m the year. Tha lowest mean 
temperature of any of the thirty<sbc months was 35° 4, and the 
highest 52**6. The climate is enunentty a dripping one, and 
when the range of iis tempevatore is taken into considention, 
oad lU high winds, it is one of the meet diaagreeablc climates of 
the globe. 


GEOLOGICAL NOTES 

Naini Tal Landslip.— In Naturi, toI. xau. p. 5051 
attenbon was directed to loadalips In connection with the 
catastrophe at Nuni Tal on September 18. We have inat 
received pert 4 of vol. ziii. of the Hicortfs of the GeologiMl 
Survey of India, coMainlng e paper by Mr. R. D. Oldham, of 


the staff of that Survey, who w«i deputed to euamine and report 
on die landslip to ihe Director, From this paper and a note 
appended to it by Mr. Medlicott, it appears that we were in error 
m supposing Nolni Tal to stand upon Tertiary rocks. It lies 
just to tha north of the younger forznatJons, and Is situated upon 
'*more or less imperfectly-cleaved clay slates," There rocks 
are subjeot to a decomposition which penetrates deep Into their 
moisi and it wonld seem to have been the eover of loose, de- 
coDTOsed dfelritus which, thoroughly saturated with water from' 
the hea\y rains, slid down the bill, and gave rise to the 
eolastrophc. 

The '‘Challenger" Work —Steady progress is being 
made in the invest^ation of the deep-sea depoeits dredged up 
by the Challmgtr Expedition, M. Kenard has establish^ him- 
self at Edinburgh, where, in concert with Mr. J, Murray, he is 
busily engaged in subjecting the various dredgings to chemical 
and micioBCopic analysis. In the first volume, devoted to an 
account of the bottom of the ocean, will be gathered together 
the facts amassed during this laborious study. It will avoid all 
speculation, but will contain such a body of data for the expli- 
cation of the sedimentation and cheonstry of the ocean abysses as 
has never before been available In a subsequent volume the 
authors will develop Ihe views to which their prolonged .and 
minute investigations have led them No port of the work of 
the Challenger promi'-os to possesa a profound cr interest m 
geology. 

Glologk A', Survey of ReloiuM —The dual organisation 
for the Geological Map of Uelgium is likely to lead to some 
curious reduplications and complications Resides the staff under 
the direction of M Dupont, there are other geologists inde- 
pendently at work under Die Ministry of the Interior who aie 
determined to lose no time in bringing out sheet after sheet of 
the geological map as surveyed by them. In particular the 
Baron O Van Lrlborii and M Paul Cogcls have been eminently 
energetic. The Baron made a convention with the Ministry 
towards the end uF last }car to complete six sheets with their 
explanatory texts btfoic June i of the prc-eiit year. He 
has been able to keep Ins engagement except ns regards the 
Lubbeek sheet, for which he obtained a delay until the close of 
this year We have just received the BoiS'-cbot and d' Aerschot 
sheets McanuhikM Ihipnnt makes no sign. Specimens of 
his map were seen at the Vans Exhibition m 18781 and also at 
the Dublin mcLting cjf the British A'^socialion last yeai But 
so far as ne aie aware, noLliiiig has yet been issued The 
Diieclor is uiidtr‘‘tood to he res(dved to make lus map the most 
perfect geological map that has ever been published. It is being 
chromolilhograplicd at Leip7ig, Considerable interest is natu- 
rally felt among geologists to sec the first completed specimens 
of this long-cxpccted work. Wc are curious also to know what 
will happen when the Official Survey and the frec-Jancea meet 
ou the same ground Will the Government publish two different 
geological maps ? The position reminds us of Lhat which roused 
the activity of the Conpesx of the United iitatesafew years ago, 
when it was discovered that the same Territory in the far West 
was sometimes independently surveyed by two or thico difirercnt 
organisations, all paid out of the publiL purse. Only 111 Bel- 
gium things are w'nrsc, fur the country is small, and the certainty 
of reduplication must have been foreseen from the bcginnmg. 


GEOGRAPHICAL NOTES 

At the meeting of the French Geographical Society on 
November 19, M. Henn Duveyncr read an important memoraii'> 
dum which he had drawn up on the subject of the souroea of the 
Niger. After going carefully into the question of Major Lamg^a 
pnor discovery and vonous matters relaliag to the hydrographic 
system of the Niger bum, he thinks it very doubtful if any othff 
stream will ever be discovered having a right to be deemed the 
chief source of the nver, than the Tembi-Kunda visited by 
MM. Zweifel and Moustier. M Duveyiier'i remarks will no 
doubt be pubhshed m an early number of the French Geopo- 
phlcal Society’s BulUHnt and it may be hoped that it will be 
illustrated by a large scale map, At the annual meeting of the 
Society last Friday, M, Maunoirrcod hii usual report on the work 
of the Society and the progreaa of geographical knowledge, It wee 
announced that the Society had now about 2ica memtoi, being 
on increase of about loo in the year. 

Heft 3 of vol. li. of the MUtAiilungen of the German ACdoan 
Society contauii a brief report of the work of Ihe year. The 
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most striking feature of the work is the auceeuful jaamey of 
Dr. Lenz from Morocco to Timbuctoo and thence to St. Louis 
ID Senegal. In the remon to the south of thp Congo some good 
work has been done. 1 ^. Buchner has probably got beyond the 
district known as the kingdom of Mutta Yanvo, wlule Major von 
Mechow has reached the Coango from Malange by following 
down the valley of the Cambo, a tributary of that nvcr The 
navigation above the junction is obstructed by cataracts, but 
Minor von Mechow did not expect to meet with any difhculty in 
aaiung down the Coango to its mouth in the Congo. Dr. Poggc 
IS on nis way out to Portuguese West Africa to proceed to the 
interior to found a station at Mussumba, the chief town in 
Muata Yanvo's kingdom, llcrr Flegel has been explormg 
the Niger in the Htnry Plmn, and expects shortly to reach 
Sokoto, Dr, J llann has a paper m thih number on the 
meteorological and hypsomctncal results of Rholfs' expedition to 
the Kufra Oosu. The Society have received mstruebous from 
the Imperial Government regarding the manner m which the 
3^750/ granted by the Reichstag Is to be divided Dr. Gerhard 
Rohlis’ expedition to Abyssinia will receive 1600/., and 150/ is 
to form a reserve fund for this same undertaking. The expedi- 
tion now being organised at Zanzibar under the leadership of 
Hctt von Scholer will receive Soo/., and the remaining 1200/ 
are for Dr. Fogge, who is attempting to reach the capital of 
Muata Yanoo, in Central Africa, m order to found a station 
there The Society has also granted 250/ to Herr K. E Flegel, 
who ascended the Binut River this year 

The new number (No. 9 of vol vii ) of the Verhandlunscn of 
the Berlin Geographical Society contains papers by Herr Gustav 
Niederlein on some of the saentific results of an Argentine expe- 
dition to the Rio Negro m Patagonia, and by Dr. Naclitigal on 
the ethnological place of the Tuou and Konun 

The December number of PiUrmantC s Mitthcxlunm con- 
tains an interesting paper by Dr. Uliolfs on the Libyan Desert, in 
which he shows that it is the eastern part uf the Sahara, and not 
the western, that is the real desert, broken only here and there 
by oases. Indeed the extreme west of the Sahara, for a distance 
of from 400 to 500 kilometres from the coast, does not strictly 
belong to the desert at all , and even the eastern half, the more w c 
know of it, the more numerous arc its oases found to be Tliere 
is an eclectic article on the Llu-Kiu Islands, by Dr. v. Kloden , 
a paper on the New Volcano on Lake Ilopangu , and a map of 
the South .Coast of Franz Josef Land, based on Mr Leigh 
Smith’s recent discoveries. In the Monahheruht some interest- 
ing details are given of Dr. Junker's journey to and his sojourn 
in the Niom-Niam country. A letter from Dr Em in Bey, the 
Go\enior of tlie Egyptian Equatorial Pruvuice, informs us that 
Mtesa, King of Uganda, whom Mr. Stanley so whitewashed, is 
as tyronniciQ and bloodthirsty as ever, and does not intend to be 
either Chnstionised or Mohammedaniscil, but to adhere to the 
ways of his forefathers Dr Emm is anxious that explorers 
should turn their attention to the Equatorial Froviuce, which 
forms a splendid field for botanists, zoologists, and other 
fipeciahsts. 


Notwithsiandinu the belief in some quarters that the 
American Arctic steamer fcannttU lias been lose with all hands, 
it is thought in San Francisco that Capt. Dc Loug and^is staff 
and crew may have only abandoned her, and be waiting succour 
at some polnl An attempt is therefore being made to get a 
small schooner sent out noxt spring to search Wrangell Land. 


Eaelv in the present year Mr. W. H. Coniish, of the 
Surveyor-General's Department at Adelaide, was engaged for 
some two months in examining the country lu the far interior for 
the extension of the trigonometrical survey and traverse of the 
Herbert River In about Jat, 30" 59' near that river he crossed 
a piece of countrv which by his account almost bafllea descrip- 
tion ; It was flood country of the Herbert, and was completely 
rotten, *' Cracked ground,” hi reports, u a term is scarcely 
applicable, for there were yawning diisms from four to five feet 
deep, and even deeper, and eight to twelve inches wide at every 
few feet. The country indeed was so bad that it took the camefs 
BIX hoUn to travel seven miles, and Mr. ComUh's difficultiei 
vere increased by the nnusnally intense heat of the weather. 
Mr. Cotolih beheves that before long the cattle-tnde from the 
part of Queensland which he visited will go soD±waidj to 
AnstrolU u soon as the settlers who are beginning to open 
up . tbo . country on the Herbert, Dlamantina, and Mulligan 
HCcome snfflaently acquainted with the means bf coiKnaiuci- 
ilon* Pwng hu journey Mr. Comtsb did not see morb. thnn 


300 nativei, who wore all fnendlv, but he behevei there are lorra 
mimbers in the region he travelled through, and that it would 
not be prudent to trust them. 

Dr. Iaws, the head of the Livln^stoma station on Lake 
Nyassa, is actively engaged on linguistic work, lie has trani- 
latcd various portions of the New Testament into Clunyanja, 
and the Laii^ trustees have agreed to publish his tiansUtion of 
St. Mark's Gospel. Dr. Laws has also begun the Yohitonga 
language spoken at Bondawi, and he has collected a short 
vocabiuary of the Chuugu dialect at the north end of the lake, 
The Livingstonia and Foreign Missions Committee of the Free 
Church oTscotlond have recently agreed that, on the assurance 
that there will be no difficulty there as to civil government, owing 
to the presence of powerful chiefs, Bandawi shall be made tlic 
princif^ port of the mission on Lake Nya^sOi while sanitary 
out-slations are to be sought on the neighbouring hills among the 
Angoni. As soon as possible however the cast side of the lake 
is to be explored, in the hope of finding a better samtarium on 
the so-called Livingstone Mouiitams. 

Messrs Griffith and IIuiley, who lately established the 
first mission station on the west side of Lake Tanganyika at 
Mtowa, near the mouth af the Lukuga Creek, have sent home to 
the London MissSionary Society <iome information respecting the 
religions notions of the Waguha, There appears to be a marked 
difference on this point between the tribes on the opposite shores 
of the lake. Those on the east side have no images or idoL-, but 
on the west shore they have them m meat numbers, and have 
certain beliefs connected with them. Mr. Griffith observes that 
the first thing which strikes the African traveller on entering the 
western half of the continent is an image at the entrantc of 
every village, be'iides many others inside it The image is in 
imitation of the human figure, and is called Aflustt whidi is the 
same as the Mzimu of the SwahiLi, and means spirit 

1 HE new of the Belgian Geographical Society con 

lams rejports relating to the International African Association’^ 
expeditions in East Africa, including tables of meteor olugical 
observations taken b^ M FopeUn There is also a report on 
the "Conference Geodtsique Internationale de Mumch,” and 
an essay by Col VersUaete on biological geography. 

The BulUtin of the Norman Geographical Society contains a 
jiaper by M. G. Gravier on M Fnul .SoJeiilct's journey to Adrar 
between December, 1879, and May, 1S80, as well os the con- 
tinuation of M Ch, Benner’s journey from M’ruli to the capital 
of Unyoro. 

The Italian Expedition to the Antarctic Regions Mill not set 
out till 1882, but Lieut Bove will shoitly set out on ^boord n 
whaling vessel to make a voyage of reconnaissance. 

Two Englishmen, with sixteen men belonging to an Indian 
convoy, ore reported to have arrived at Yarkand from the dircc- 
tion of Tibet, whither they returned after visiting Kashgar. 

M. Rauourdin, who accompanied Col Flatterb on his 5 urve> 
for the proposed Trans Saharan Railway, reports that he dis- 
covered numerous lemams of cut flints, not less than eighteen 
manufactories being found m a length of 800 kilometres from 
Wargln He aEo found remains of the great horned oxen which, 
according to Herodotus, were found 111 the country of the 
Gaiamantcs, 

Dn Naciiiigal has furnished the Tour du Moudt with a 
of the concluding portion of the forthcoming volume of 
Ins "Rcisc m Afrika” in advance of publication, and it now 
ap^^ars m that periodical under the title of "Voyage du Bornoii 
au Baguiruii,” accompanied by a sketch-map and some very 
interesting illustration ><. 

We hear that the Geographical Society of Marseilles ha\L 
awarded their gold knedal to Major Serpa I’lnto for his journej 
across Africa. 

Accordikq to the Echo du Papon the Kuig of Corea has been 
induced to make an offer of entering into treaties with foreign 
pollen, through his fear ol his kingdom being annexed by Russia, 
and he has despatched two envoys to open negotiations. Though 
the opemng or Corea will hai^y be of any great commercial 
impoitance, it will pave the way for interesting geographical 
reseorchea in a count^ which is almost unknown, except from 
the imperfect accounts of Roman Cathohe nussionuies. 

The first volume of Lowenberg's "Geschlchte der geo- 
graphuchen Entdeckungi- und ForfichuDgireisen,” which treats 
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of voyages of discovery made during antiquity and the middle 
age';, as far as MagelUn'a first voyage round the globe, will be 
shortly published by Herr Spamer of Leipzig It will contain 
some 100 illiistrationsp besides mapq, charts, &c. 


CRITICAL TEMPERATURE OF ETHYLENE 

M PMhGPCl {Compt-nnii.^ [1879], Ixxxix. p 437, corrected 
■ ^rj^/(*//fr[l88o], iv. p. 19) has bubmittcd hydrogen, oxygen, 
nitrogen, air, carbon mouoxidc, methane, and ethylene at tempera- 
tares frum 18” to 22° to pressures ranging between 28 and 431 atmo- 
sphere<;, and finds that, except fur hydrogen, the product p v first 
diminisliLS and then increases as p increases, the most marked 
ca^'c being tliat of ethylene, for which the values of / z' at 31 58, 
84 16, 398 71 abnosphcrcs are proportional to 2 29, I, 3 13 
respectively. Dr, vau der Waals deduced this geneial pecu- 
liarity theoretically in 1873, and showed that its mirkcdncss la 
the greater, the less the temperature of comprehsion exceeds the 
cntical temperature concluding, therefore, that for ethylene 
the critical lempernlure is not far belo^v iS"*, as M. Amagat haa 
also Burmiscd, he has recently {AfetUd. dtt k Akdd. vit/i lYtten- 
schapptn in Arn^ierJatn, Mei 1880) - determined it directly by a 
Caiiletct compression-apparatus, finding it to be 9” 2, and the 
critical pressure 58 atmospheres 

On p. 55 of his di*)bCrtaLii)ti "Overde Conliiiuitcit van den 
Gas- cn Vloci'iloftoesland '' (Lcidcn, 1873), v.in der W'lals finds 
the character! tic cipiation of a gas in the foim — 

(/ + - 6) - R(l + a(). 

where R are cnnslanls and a" the coefficient of expansion, 
and on p. 79 it is shown that at the ciitical leniperaLiire 

.ill three values of v given by this equation, which may be 


or that the temperatures lie between 

-J_andl? -i. 

A’ a B A a a 

If V represents the volume of the mass of gas w hich occup,^ 
unit volume at 0° under unit pressure, then 
R={i+a){i- b), 
as is taken in the following calculations. 

Ill the case of ethylene van der Waal s' cxpcninentB give 
7* = 9 2 and /* = 58 ‘ hence, by the above relations with 
a - O 00367, 


v= 3 489. r. = 'S66. 


which lead to a cubic equation lliat gives 

a = O 007S6, b — o 00224, R - I '0056, 
so that the characteristic equation is 


p ojw37(272*s -H r) _ o 00786 
-- O 00224 ’ 


the pressure being leckoncd m atmo^pheies , hence too 
V — Q 0067 and A* K — 0 39 rurthcr, when t = 20, the mean 
temperature in Amagat’ s experiments, t — o 5S47, and thus by 
calculation ^ = 76'25, while Amagat’s direct observations give 
/' — 84 approximately, 'o far justifying the the theory The 
temperature^ for whicli pv hais a jiunimum nine range from 
678“ to -3S“. 

'Ihe intimate agiec.nent bclw'een Amagal’s experiments and 
van der Waals’ formula (which is entirely iiidciiendent of them) 
15 shown by the foJloM ing table, wherein the first column con- 
tains Ibc pressures (exiires-ed 111 ntmo'sphcres) employed ^hy 
Amagat, the second his experiment il values of pv divided by 
23500, and the third the values of / calculated for / = 20 
from the formula — 


wiiltcn 


- 


b H 


A(l I aO 


D 


j I- ? i, 


a b 


aic equal hence, if put for this common value of and 
Tf P for the coi responding values of Pt i c for the critical 
temperature and jirt sure, the theory of equations gives 


3^_ b -f 


A(l -Har) 

P * 


3 Y^ 


(I _ iib 

P' P' 


whence 

7 ’ = 
and also 


fT 

27/-^’ 


3-5, PV^ 


gi’ 


+ ar- 


2jbK' 


a = 3Ara, R = 


, py 

^ l -H a /' 


A 

pv 

observed 

Lllcuhtcd 

3I'58 

0-914 

0-S95 

45-80 

0 7SI 

0 782 

59 38 

0 522* 

0 624 

72 86 

0 416 

0-387 

84 16 

o‘J99 

0 392 

94'51 

0*413 

0414 

no 47 

0454 

0456 

133 26 

0 520 

0 520 

176 01 

0 643 

0 642 

213 58 

0 S07 

0 805 

282 21 

0941 

0 940 

329-14 

1-067 

I 067 

J9S 7» 

I 24S 

1 254 


The minimum value of/i/ at any temperature i may be de'er- 

mined in the usual way by ^ being equated to zero, ami, if 
a V 

p\ V* are wntlen for the corresponding values of/, z , thcie lesi.l^ 
-J = = 27(1 - t)(2t - Oz-./v ^ 2(2T - o/’r, 

where 


„ ^ ^A'(i -H bO 

a 


^ I + af 


Thus a minimum value of / zi exists only when 
I > T > i, 

/ €. only at temperatures that lie between 

-^-iand -A- - i. 

^A*a a ^bRa a 

If p^ represents the pressure of the gas when occupying unit 
volume at /, then 

{Pi -H fl)(l - b) =■ R{l -H a/), 

and, /, being the value of / v in this initial state, the markedness 
of the minimum value of pv la greater the less 

or Its equivalent il. 

^ - b{i - b) 

that is, since the sign' of the i dilTcrential coefficient of this 
expression is the same as that of (t - (i - b - t), the less /, 
provided that 

I - b > T > b. 


■ Since the follow inir wu written, If. Anuffat hu publuhed fiirlher re- 
Rult^ which do not however affect lU main point 

” Mr Dickun leemi to have mdependentlT diicoveretl {PAtl for 

July, iBBu) the pnnciplci laid down by Df, van der Wanla in^ hii Boove^ 
mentioned dmcrtaiion, pp 79-93, which u not lufficienlly known in England* 


The only iciious discrepancy occius fur / = 59 38, and van 
der Waals accounts for this by suppo'^ing that in Amagat's table 
12263 15 misprinted for 152G3, so that the asterisked number 
should be 0*650 ; for by experiment he finds that the ratio of 
the values of pv for / = 45 80 and / = 59 38 is i 26 (the calcu- 
lated ratio being 1 25), while AmagaL’5 actual numbers give 
I 50, but, when concctcd, 1'20 

For methane the equation of van der Waals’ form that best 
satisfies Amagat’s cxpenmental values has for constants 
o = 10" X 2'9i ^ = S3i R = 25525, if f - 20, a = 0-00367, 
pressures being measured m metres of meremy, and this gives 
~ I'ke critical temperature and 50} atmospheres for the 

critical pressure. The constants have large values here, for, as 
calculation shows, the mass of the gas considered is about 
24J grams, which would occupy, at 0“ under one atmosphere, 
about 33^1 8 c c. 

This discussion — with the numbers recalculated — by Dr. van 
der Waals of M. Amagat’s experiments m connection with the 
critical temperature is here reproduced, together with the brief 
risumi of his theory (which has not bitlierto appeared in an 
English dress), for ready application in other cases. 

September 17 Robeut E. Baynes 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge — The Natural Science Tripos Cla^s List has just 
been issued There are eight names in the first doss, eight in 
the second, and fifteen m the third Of those m the first clasa 
three attain their first class for Physics and Chemistry, viz. ; 
Fleming, St, John’s (distinguished m Physics) j S L. llart, St. 
John’s, and Heycoclc, Kin^s, Two attain their lint cloK for 
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Botany; llillhouse, Tiinity, and llofTmeisterj Caiiu (dihUn- 

g iishcd), and three for Zoolo^, Anatomy, and Physiology: 
aid well. Cams ; Pigeon, Chrisrs , and Shaw, Sidney 
Mr. J. A. Fleming, 13 . A , of St John^i, has been appointed 
lo the new post of Demonstrator of Mechanism and Applied 
Mechanics, Mr Fleming is a distinguished graduate of London 
University, as well as having attained distinction in Phy-ics, 
with first class honours in the Natural Science Tripos of this 
year 

Mr. J. T. Lister, B A , of St John’:, College, ha^ been 
appointed I 3 emonstrator of Comparative Anatomy, in place of 
Mr A C lladdon, who has been appointed to the Profc'-sor 
ship of /oology and Comparative Anatomy in the Uoyal College 
of Science, Dublin, vacated by Prof. Bridge 

Mr. A T 1 Cooke, H A , I'cllow of King’s College, has been 
appointed Curator of the Zuological Museum. 


SCIEiVTIFIC SERIALS 

AftnaRn dtr PhysxK und CJuvnc^ No 11 — Magnetic re- 
searches, by F Auerbach . — New researches on magnetism, by 
C. Baur, — On so called polar induction, by E Riccke. — Deter- 
mination of the absolute velocity of current electricity from 
I roll’s phenomenon, by A v. ElLingshauscn — Method of 
calibration of a wire fur galvanic measurements, by W Giese. 
— Action of gat^es and vaj.ours on the optical properties of re 
Heeling Eurfacci, by P Gian — On a new interference photo- 
meter, by ^Fr. Fuchs — Influence of the density of ga'-es on their 
conduction of heat, by A Winkclmann, — Currents of liquids 
resulting from unequal temperature within them, by A Oberbeck. 
— 'Iheory of the interference-phenomenon presented bydichroitic 
crystal-plates cut at right angles to the axis, by L Kcttclcr — 
On the polarisation of dilTracltd lightj by M. Rctby. — On 
changes produced in the spark and brush phenomena by coverings 
of the electrodes, by W Holt/ — On atmospheric refraction of 
sound rays, by A Knescr — Doulile acting merci^ pump with- 
out cock, by F. Nccsen — AlUration of Rud'iilrs absorption- 
hydrometer, by the same — Reply to a note by O E Meyer, by 
L. Boltzmann — Remarks on U Duhiing’s paper 011 the law of 
corresponding boiling temperatures, bj A \Viiikelmann 


SOCIETIES AND ACADEMIES 

London 

Zoological Society, December 14. — I’rof W H Fowder, 
LL.D., F.R.S., president, m the chair. — Mr, Hclater exhibited 
and mode remarks on a skin of a brown female of Pauxu ^leata, 
formerly living in the aviary of the late Mr G, Dawson Rowley, 
F Z S. — Dr. A. Gunther, F R S , exhibited and made remarks 
on a skin of a new species of Khynchocyon from Eastern Africa, 
discovered by Dr Kirk, — Prof, T. II. Huxley, F.K S , read a 
paper on the application of the laws of evolution to the arrange- 
ment of the Vertebrata, and more particularly of the Mammalia. 
— Lieut. Col. 11 . II God win- Austen, F R.S j read a paper on 
the anatomy of Ferusjada g-ronnna»af Ri’^so, from Mentone, 
pointing out its general relationship with Lovea tomatdhna^ 
I.>owe, of Madeira, and with Ferussana follxcula^ Gronov., from 
Algiers — Mr Arthur G Butler read a paper on a recond col- 
lection of Lcpidoptera made in Formosa by Mr, II. E Hobson, 
Thirty-tlucc new ^ecies were found m this collection — Mr 
Oldfidd Thomas, F.Z.S,, read a paper containing the desenp- 
tion of a new species of Rtithrodon^ obtained in Venezuela by 
the late Mr D. Dyson, which was desenbed as Rnthrodm 
ahtom. — Dr. A. Guuther read a paper containing notes on some 
rare reptiles and batrachians now or lately liTing in the Society’s 
Gardens. 

Phyaical Society, December 11.— Prof. W. G. Adams in 
the chair. — New Members - Mr. W. R. Brown, Mr. T. Might- 
son, C.E. — Lieut L. Darwin read a paper on the rate of loss 
of light from phosphorescent substancesi Hib experiments were 
made at Chatham on Balmain’s luminous paint, by comparing 
the intensity of the phosphorescent light with the hght of a 
snn-bumer ; the luminous surface being kept cool by placing 
ice and water near, as a slight increase of temperature In the 
Hirfice considerably mcreasei the quantity of light given off m 
a certain space of time. The supply of li^ht was communicated 
to the paint from a mirror reflecting sunlight. A table and a 
curre exhibited to the meeting showed the rate of loss found by 
Lieut. Darwin. It is Independent of the original intensity of 
of the illumination. Accordmg to the curve the light diminishes 


very nearly in proportion to the square of the intensity of the 
light. In a report on the use of Balmain’s paint 111 mines, it 
had been stated that the phosphorescence became bnghter a few 
minutes after exposure in the dork , but the curve shovied this 
to be an errnr, due probably to tbe fact that the eye become, 
more sensitive to liglit after being a few minutei m ihe dark 
Ml Pearsall cnmhosihed the advantages of such a light m fiery 
mines Prof Guthrie inquired if the phosphorescent power 
grew weaker by time, and Lieut. Darwin instanct-d a specimen 
eighty years old to the contrary , but Dr W Crookes 'staled that 
these luminous substances give ofT ‘.ulphnretted hydrogen in damp 
au and deteriorate If '^ealed in a vacuum they v^ould not, Dr, 
Crookes remarked th.at m Babiiain’s patent it was stated that the 
phosphoiescence died out sooner when exposed to a strong light 
for a short lime than lo a weak light for a Imgcr lime ; but Lieut. 
Darwm thought this was explained by the slow decrease m the 
lower part of the curve when tlie phosphore ccnce became faint. 
Mr R J. I.ccky mentioned that Lvelyn m his Diary (16^0) 
describes a phosphorescent powder as “bottling up” sunlight. 
Dr Coflin inquired if shoit exposure to strong light was equiva- 
lent to long exposure to feeble light Lieut Darwin thought 
not — T 3 r C R Alder Wright read a full paper on the deler- 
miii'ilioj of chemical affinity in terms of cltctroniotive force, 
He considered first the value of the B A unit of lesistance, 
which from different experimenter-, might be taken as really 
1 005 earth quadrants per second, or nut more than half per cent, 
out Claik's element when carefully prepared was practically 
correct at 1 457 volt*:, and it kept constant foi three or four 
months aftei bung made, but dLlcnurated ihcnceforlli ^ouic 3 
pei cent m about two ycais, The detciioialion was assiiittd by 
air, which coiild not be well excluded by llic paraffin cork, as iL 
cracked If sealed in a hpieiigel vacuum the clement lasted 
better Joule’s mechanical equivakiit of heat ( /) he estimated 
at 42 X 10“, ur not over I per cent greater than Joule’s walei 
value The chief icsult of Dr Wiigbt's researches wa- the 
conclusion that the action of a current in cl'-clroly-is is to 
decompose the electrolyte into “nascent” products which evolve 
heat in changing into ordinary products or dictmlysis Thc^e 
na>-cent products may be the ultimate atoms composing the 
molecules of the oruinary products, and the heal 15 given 
out m iheee atoms coming together to produce molecule^:, 
say of oxygen and hydrogen in the case of w'ater, A 
number of deductions from this theorem are venfied by experi- 
ment One of these is that no gas battery can give a higher 
L M V than 1*5 volts A result, not before published, is 
that the K M.F of a Daniell cell is a function of the current 
and 19 a maximum when the current is indefinitely small, Ihe 
variation may amount to 10 degrees. Therefore all methods of 
determining resistance by means of two currents of different 
strength are inaccurate Dr Wright's experiments also venfied 
Faraday’s law that conduction lu an electrolyte is always accom 
panted by electrolysis. Prof. Adams iniiuire l if Dr Wright 
had seen the letter of Prof Rowland’s assistant to the effect that 
Dr. Wright's former estimate of the ohm was on the wrong side 
of unity He had been too busy to see it Prof foster thought 
that the variation of E M F in a cell w ilh the current was lo be 
expected, and was probably due to the slow ness of diffusion Dr 
Wright thought diffusion would account for it. Dr Lodge 
said that there was no way of measunng the resistance of a celt 
except by employing two currents of different .strength, and 
therefore it was necessary lo know the law of variation of 
h M F. with current strength. Dr Wright staled that he had 
found two methods of proceeding w ith currents of the same 
strength With regard to the deduction of Dr Wright that no 
current passes without producing electrolysis, Mr Walenn ir.- 
c^uircd iHhe ordinary law of solution held when there was no evolu 
tiuii of hydrogen, and was answered in the affirmative. — Prof. 
Guthrie cited the expenmentB of Mr. C V Boys and himself on the 
conductivity of liquids as an instance of a current passing with 
out electrolysis, or if there was decomposition it w as followed 
by instant recomposition. Dr. Wright thought there must be 
electrolysis in Dr. Guthrie's experiments (which were conducted 
by rotating a glass vessel filled with the liquid between the 
poles of a magnet, after Arago’s experiment), because some two 
parts of the rotating vessel would be at different potentials, and 
a current would be set up in the liquid — The Society then 
adjourned tdl after Christmas. 

Paris 

Academy of Science!, December 13,— M. Edm. Bccquerel 
in the chair.— The following papcis were read: — Solid and 
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hqud products which continued ianiijig u ApriJp i8Sc^ from a 
crater of Dominica (Encllsh Antillea), by M. Danbrde. The 
lake of boiling water which filled the crater m Januaiy had 
ahjfiuik to a boilinMpring, the dark IJqnid from which joined a 
river. The weight dF Bolid nutter is nearly half the liquid, 
and mainly conaistt ft fllica and alumina ; there is aho iron 
oxide, with carbowe of lime, &c. Chloride of potassium 
abounds in the water.— O^cr of appearance of the spikeleta in 
the car of Lolium, by M. Tr^ul. — On the orbit described by a 
material point which u attracted by a spheroid, by M Gylden. 
— M. Abria was elected Correspondent in Physics in place of 
M, Lissbajous — Application of the theory of germs to parasitic 
champignons on pl^ts, and especially to diseases of the vine, 
by M Cornu. In some cases the diseased leaves may be 
vanoDsly utilised, after such treatment as will prevent the spores 
being disseminated when their time of vegetation cuiiies. Other 
lands of parasites do not allow of the leaves being used as food 
for cattle, compost, or litter. Their dormant spores are not 
killed by digestion or putrefaction of tissues; after prolonged 
banal they may produce new germs. The Mrii in that case 
should be burnt, Oldium and anthracnose exemplify the former , 
^onospora the latter — On the discovery of the u inter egg in the 
Eastern Pyrenees, by M. Camnana lie found three 111 the end of 
September. — On a process of preparation of sulphide of carbon 
in the solid state for treatment of nhylloxeriscd vjiie^. by M. 
Lafaunc. lie solidifies the sulphide by making an emulsion of 
it with a solution of algse (Japanese moss docs very well). Ibc 
proportion of sulphide may be varied up to So per cent. It 
evaporates very slowly, so that vapours can be thus maintained 
a long lime about the roots — Swift’-s comet {e 16S0), by MM. 
Schulhof and boiiscrt. — Influence of the slope of refrmgcnce on 
astronomical refraction, by M, Glasenappi By this term he 
denotes the effect of atmospheric layers of equal density nut 
being generally distributed in concentric burfaces 011 the earth’s 
surface (os they ore supposed to be in all theories of astronomical 
refraction) lie proposes to investigate the influence of this 
pbenomcnoii and its mw of variation; to find whether it have an 
annual period, and if so, of what nature , to study the influence 
of tins on the annual parallax of fixed stars and Iheir aberration , 
also to study lateral refraction.— On the contact of conics and 
surfacesj by M. Darboux — On a class of linear differential 
equations, by M AppelL — On the integration of equations with 
partial derivatives of the first order, by M. Collet, — On linear 
differential equations of the second order, by M Mittag Le filer, 
—Reclamation of priority on the subject of the law of corre- 
sponding boiling tempentures, by M Duhnng — On radio- 
phony (second note), by M Mercadier The sounds may be 
got nom uxyhydrogen lamps and gas lamps without conceit 
trating lcnse<;, if the lamps be brought veiy near the (glass) 
interrupting wheel, and tlie rays limited by a diaphragm with 
aperture. A copper disc (o 002 ni, thick) was placed near the 
wheel, and heateil on the side opposite to that of the wheel wuh 
an oxyfaydiogcn blowpipe, fiounds w^erc he.ord uhen the disk 
still rciuained invisible in the dailw (though louder when the disk 
was raised to a dark or bright red), — On new anel economic 
methods of producing mtcrmiltenf luminous signab, by M. 
Mercadier. Instead of using a diaphragm with a constant 
source of light, ho varies the source ; r p by introducing oxygen 
suddenly into a low flame This is done by pressing a key, and so 
releasing from pressure a tube conveying (he oxygen, — On the 
absorption- spectrum of ozone, by M. Chappuis. Eleven dark 
bands are observed in the visible spectrum, and several corre- 
spond with telluric bands of the solar spectrum.— Action of 
hydrochloric acid on metallic chlorides, by M. Ditte — Action of 
hydroflunne acid on bichromate of ammonia, by M, Varenne. — 
On chhirmcd derivatives of strychnine, by MM Kichet and 
Bouchordat They hare isolated three sucli conipounds retain- 
ing m different degrees the chemical properties of strychnine. — 
On the ciiDse of spontaneous alteration of the raw sugar of cane, 
by M. Gayon. ll^e gives reasons for thinking this process a true 
fermentation.— On the variations of luminous sensibility accord- 
ing to the eatent of the retinal parts excited, by M. Charpenher. 
One region, seventeen to eighteen hundredths of a millimetre in 
diameter, and corresponding to the fovea centralis ^ requires a 
determinate quantity of light, independent of the extent of sur- 
face, to excite it. In other parts the numinum illumination is 
proportional to the surface.— Anatomic researches on Onch\^ 
dium, Cuv, {Oncidulla celtica. Gray), by M. Jo^eux Lafiine. 
— Serpentines of Corsica , their age and origin, by M. 
Dieulafaih M. Hebert dissented from somn of the results in 
this paper. 


Vienna 

Imperial Academy of Sciences, December 16. — Herr v. 
Burg In the chair. — ^Table of the most important relations of 
astronomy and geography, by Herr Letoschek.— Further re- 
searches on identity of the comets 1869 HI. and 1880 r, by Herr 
Zelbr and Dr. Ileppemr — On leucamla, by Herr Ludwig.— 
Fourth report of the Prehistoric Coinmi<;5ion, contaming (1) 
Szombathy on this yearis prehistoric investigations and excava- 
tions at Kintein and Mokrau in Moravia ; (a) Luschau on several 
old burial-places m Bosnia and Dalmatia ; (3) Ueger on skeleton 
graves of Tlonic, grave-mounds at T&cheniin (Bohemia) and at 
Wassering m Lower Austria, and tumuli at Mara m Huneary.^ — 
Theoretical researches on the displacements of the radjation- 
poLnts of dissolved meteor-streams, by Herr v. RiessL — Appli- 
cation of hyposulphate of soda to separation of copper from 
cadmium, by Iltrr Vurtmann — Some experiments on an earth- 
magnetic inductor, by Herr Stefan. 

Berlin 

Geographical Society, December 4 — Dr, Nachti^al m the 
chair. — It was stated inter alia that Ilcrr FIcgel, who is busy m 
the Niger region, had gone from Liikodja to the King of Nupc 
or Nife, seeking letters of introduction to the rulers of tne 
Hauasa Slates, so as to make a safe journey up the Niger, espe- 
cially on the stretch between Tawa and Sai. lie had a friendly 
reception, and wrote m good hopes (October 10). From Sai he 
means to go to Sokoto, the chief town of the Haussa Slateo, and 
there to eet letters for the ruler of Adamaua, A large collection 
of ethnological objects of the Niger region is looked for in 
Berlin — Rumours of the death of Herr Iiildcbrandt m Mada- 
gascar prove false A letter from him dated Krabt^ in Uessileo 
(Centr^ Madagascar), September 2, 1880^ states that he had 
made a journey, nch m results, from the West Coast to the 
Central Plateau, but his health broke down, when he was two 
hours’ journey from the capital, to which how' ever he was shortly 
brought by Herr Cousins and tended for a time m the Norwegian 
mission-house till able in July to visit (he hot springs of Simlt 
(fur health), lie discovered in the moor at Siral^ the skeleton 
of an extinct species of hippopotamus — Dr Klepert Mve 
details of Mr. Doughty’s cxpcJilfons in Central Arabia, which 
have cleared up much of the physical geography of that region. 
— Dr. Holub spoke on the Manilhameich 111 southern interior 
Africa, north of the lower, and about the middle cour'^c of the 
Zambesi 
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PERUVIAN BARIC 

Peruvian Bdfk ft Popular Actount of the InirodutiiOH 
of Chimhonn Culftvaiion into Britnh India Ry 
Clements R Markham, C.D , F.R S 1860-1880 
(f.ondon John Minray, 1880) 

" 'T^HE enterprise undertaken by me in 1S59 of intro- 
i. ducing the cultivation of Peruvian bark trees into 
Biitish India and Ceylon is now .in assured success'' 
With these vv ords Ml Markh.un begins his preface, and 
a peuisal of the convenient history he has put together of 
the gradual steps by which during the past twenty )cars 
this success has been i cached, enables us to fully sh.irc 
the sitibfaction with which they must have been wnttm 
Not merely has .1 cheap supply of febrifuge alkaloids 
been brought within leath of the fever-haunted population 
of India, but a new and highly-piofitable industry has 
been opened to the planteis of our tropical colonics, and 
the yield of an inestimable drug placed beyond iisk of 
CKhaustion 

Enthusiasm is in most entci prises essential to success 
Jf a cert. nil tinge of impracticability often accompanies it 
a model ale expeiicncc of human nature disposes us to 
regard this with a good deal ot toleration We may as 
well confess at once ihcicfoic lliat the pleasuic with which 
we have studied Mr Maikham's pages would have been 
greater but foi his insistancc throughout on two grievances, 
in neither of which do we find ourselves in any way 
persuaded by his advocacy. One of these- -the nlhci is 
more sciious, and must be adv cited to further on — is 
irritating in invcisc proportion to its import nice The 
names of genera employed in systematic botany aic 
Latinised forms, very arbiLiary, and often, it must be 
allowed, unscholarly m their construction But they -ire 
symbols or dockets under which siicntific information 
can be arranged If thcic is one thing ibout which 
botanists, of whatever nationality, arc agiccd, it is that the 
docket, having once been promulgated and bio'ight into 
use, shall not be meddled with. It may be abolished or 
merged in some other, but being a mere symbol it cannot 
be tampered with without disturbing all kinds of mechani- 
cal aids to study, such as indexes and catalogues, and so 
adding to the worry of life. From a literary point of 
view the correction of 0;/r//o«t7 into Chimlwna maybe 
desirable, but the trouble of having tw o spellings in ciicu- 
Jatioii IS too great a price to pay for the mere satisfaction 
of literaiy propriety. It cannot be said thcrefoic that 
this IS merely a liteiary question like such spellings as 
those of dioccss and chymistry affected by the Tunes^ 
while from a technical point of view it has been already 
discussed and conclusively decided against Mr Markham 
in the pages of this journal 

The genus Cinchona — we must still beg leave to call 
it— includes all the plants at present known to yield 
quinine and allied alkaloids. It has rather more than 
thirty species, some of which however aie medicinally 
valueless, while the rest vary individually in the amount 
and character of the alkaloids they yield. The native 
habitat of the genus is very restricted ; it is only found 
on the Andes between 10° N. and 19° S. lat., and between 
VoL. XXIII.— No. 583 


2500 and 9000 feet of elevation. Besides this the sevcial 
species are closely limited to p.irtinilar portions of the 
general area. 

The native inhabitants seem to have set little store on 
the febrifugal properties of the cinchonas, and indeed 
to have been little aware of them -except m the neigh- 
bourhood of Loxa, where a Jesuit was cured in 1600 of a 
fever at Malacolas by Penivian baik, and to this day the 
local prejudice against Us use is very strong In 1638, 
however, the Countess of Chinchon, wife of the Viocioy 
of Peru, v>as cured of intermittent fever by bark sent by 
the Corregidor of I.oxa The remedy, whose reputation 
w'as now established, was earned by her to Spam in 1640, 
and berame known as PuIvl\ iomiitssiV In 1670 it was 
sent to Rome hy the JC'^uits and dibtiibuted to members 
of that order throughout Europe Henfe it came to be 
called Jesuit’s b.uk, and it is interesting to find that us 
merits became .iccordmgly a party question between 
Protestants and Catholics 

For moic than a century (till 1776) the only bark met 
with in commerce was that brought from the neighbour 
hood of Lo\a This was called (hnntiiiina, from the 
Indi.in name qmna-quina^ qmna meaning bark, and the 
reduplication the possession of niLflicinal propeitics 
The plant producing the baik was de-jcribed by Linn. ms 
under the name of Cuuhontt officinalis ^ to be rcchrislcned 
afterwaidb by Humboldt and Bonpland Cimkona conda^ 
mintii^ .1 change correctly rejected by Mr M.arkh.im, 
following Sir Joseph Hooker, and, be it remaikcl, on 
precisely the same grounds as those on which the rcehris- 
tcning of the genus as CJufnliona must .also be i ejected, 

As eaily as 1735 Ulloa repicscnted to the Spanish 
Government that the Lo\a foicsts could not long siuviv’C 
the reckless Licatment to which even then they vveie sub- 
jected And this was in spile of the intelligent effoU', of 
the Jesuits, ^\ ho endeavoured to enforce u'plmting as a 
religious duly The Loxa bark, eventually clistingiiibhed 
as Crown bark from being reserved, when other kinds 
became known, for use in the Royal Phaimacy at Madiid, 
IS represented in old collections of Materia Mcdica, such 
as til'll of the College of Phjsitnns, by massive ft agments 
which must hav c been detached fri-iu very old trcLS iMr 
Maikh.im tells us that U is now only Innncl in commerce 
in the mmiUcst quills. As the Lo\i hark became .lice 
the search after other supplies of cinchona bark was 
stimulated 'The botanical expedition of Ruiz and Paven 
sent by the Spanish Goveinmcnt n 1777 rcsuUccl in the 
discovery of seven species of Cnithomt^ yielding gie 
bark, near Huaniico m Noithern l*ciii Muti'., annthei 
Spanish but mi si, beheved th.it he fiisL detected a Linthona 
in Columbia in ir 7 -i though a resident in Dogot.i ih.d- 
lenged hib claim to priority' 

The well-known “icdbark"of the slopes of Chimborazo 
seems to have been Known early m the last cenlur\ , and 
later to have found its way into European markets, though 
It was not till 1857 that the plant yielding it was clcaily 
identified by Dr Klot^scli. The yellow or Calisay.a barks 
of Bolivia, first discovered by Ilaenkc in 1776, did not 
become of commercial importance till 1S20, wlien qumme, 
the most import.ant active principle of Pciuvian bark 
having been isolated by the Fiench chemists, Pelletier 
and Caventou, yellow bark was recognised as ncher in it 
than any other kind, 

K 
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It IS not necessary to follow m detail the interesting 
account given by Mr Markham of the recklessness with 
which the natural supplies of Cinchona bark were drawn 
upon The inconvenience of a precarious dependence 
upon the South American forests has for at least forty 
years occupied the attention of scientific men in Europe 
Roylcj in iSj9, urged the introduction of Cinchonas 
into India, and pointed out the Nilgiri Hills as a suitable 
locality The Hutch botanists had been no less urgent 
that the cYpenment should be made in Java, .md Ha'^skarl 
wab commissioned to proceed to Peru in 1852 to obtain 
scedb. In this he succccdcdi but the bulk of the seeds 
eventually proved to belong to a species worthless medi- 
cinally, which was afterwards named C. Pahudiami He 
also obtained, by the aid of a Bolivian named Hennquez, 
400 plants of the yellow bark, C Cnli^aya^ only two of 
which unfortunately survived in Java. The mishaps of 
the Dutch entcrpiisc cannot be followed here, instructive 
as they aie to any one interested m the cultivation A 
happy accident, to be presently alluded to, was a kind and 
well-descivcd turn of fortune in its favour, an 1 a grcalci 
measure of success than could cicr have been liopcd for 
now seems assured to it 

The Government of India in JS52 first pioposcd the 
intioduction of cinchona into that countiy, and several 
abortiv^e attempts to effect it were made with the aid 
of the Foreign Office, but without success In 1859 
Mr Markham was officially emplojed by the present 
Lord Deiby, who was then Secretar} of State for India, 
to undertake a mission to South Amcucafor the puipose 
His pievioiia travels in the Cinchona i egion, though for 
ethnological and not foi botanical iiujuiiy, and his kiiow- 
ledgL of the Spanish and Ouichua languages singularly 
fitted him for the ta-ik 1 he plan laid down b> him was 
exticmely compiehensive, and has at last been full} earned 
out, or neaily so It w.is nothing less than the intioduc- 
tion into Inilia of all the species of Cimhona yielding 
bark of known commciLial value Tim, plan was adopted 
as it was If p}ton unccitam which kinds would tuin out 
best adapted foi Indian cultivation, and it was desirable 
that all sboiild be tried , it involved no less than five 
distinct expeditions to the difleient districts of the Andes 
already mentioned. 

IMr Markham visited himself in iSfio the }cllowbark 
region in Soulhcrn Peru and Bolivia, accompanied by a 
young gaidener named John Weir, recommended by Messrs 
Veitcli The plants collected reached England in fifteen 
Wardian cases, but the heat of the Red Sea was fatal to 
them and they all eventually died A supply of seed which 
Mr Markham had a 1 ranged for at Caravaya arrived in 
India in 1865 and germinated satisfactorily 

Mr Pritchell, who had travelled in the Huanuco 
district, was cmplo)ed to make a collection of the grey 
bark and to these also the Red Sea was fatal, but 

the loss again was letricved by the safe transmission to 
India of seed which giew well The red bark region was 
visited, at the suggestion of Sir William Hooker, by the 
well-known botanical traveller, Dr Spruce, who was 
residing in South America at the time, and he was ac- 
companied by Robert Cross, a Scotch gardener, recom- 
mended by the Kew authontics. The plants collected 
by Dr Spruce were more fortunate, and reached India 
in good condition in 186 r under Mr. Cross's charge. 


This skilful collector then returned to South Amenca and 
obtained the seed of the crown bark from the Loxa 
forests, which reached India in 1862 and germinated 
abundantly Before returning to Europe he visited the 
Columbian forests in 1863 and secured seed of Pitayo 
bark (C Pitaytnsi^\ which however had lost its vitality 
before it arrived in India He was therefore sent again 
in 1868, and this time secured both plants and seeds, 
which were transmitted to India in a living state The 
only remaining kinds of importance which had not been 
introduced into India were the Calisaya de Santa F 6 t 
yielding soft Columbian bark, and Cinchona cordifolia^ 
yielding haid Carthagena bark , to procure these Mr 
Cros^ was despatched on another mission, from which he 
returned in 1878, bringing cuttings of both kinds, and 
these were successfully propagated at Kew, which had 
indeed m every case been made the dep6t for the receipt 
of the successive consignments and their despatch to 
India The Caith.igena bark is now well estnblishcd m 
India, Jamaica, and it is Iioped in Ceylon But the fate 
of the Calisaya de Santa F 6 la still doubtfLil, as one 
consignment succumbed to the hc.it of the Red Se-ii 
which IS so great an obstacle to the tianspoit of plants, 
inlokrant of great heat, and no news as to the second 
instalment taken out in charge of Mr Cross has yet 
reached this country 

Wc must but veiy briefly hurry over the interesting 
pages in which Mi Markham describes what has been 
done in India Red bark has everywhere taken the lead 
Next to this, in the Nilgiris, crown b.uk has succeeded 
best, the other kinds have made but little progress 
Unfor tuna tel > little care seems of late to have been taken 
in Southern India to keep the different kinds distinct, 
and as the species hybridise veiy freely it is not easy 
to say what some of the plants actually in cultivation 
precisely are. In the Himalayas, however, besides red 
and crown bark-plants, C. Cahsnyn (yellow bark) and 
C mtcrantha (one of the species yielding grey bark) also 
do well 

The share taken by Kew in this important enterprise 
enabled the ad van t iges secured by the Indian Government 
to be extended to other tropical possessions in the Empire 
Sii William Hooker was allowed to transmit a share of 
the seeds and plants to Ceylon, Jamaic.i, Trinidad, 
Mauiitius, and St Helena In the thiee latter islands 
the cultivation has made but little pi ogress , m the first 
It lb now one of the staple resources of the planters , 
while in Jamaica the crown and red bark bring in an 
annual revenue to the Government, which leaves an 
ample surplus after paying the whole expenses of the 
botanical department 

One of the most singular incidents in the whole story has 
still to be told Mr Charles Ledger, who had long resided 
in South America, hearing of Mr. Markham's enterprise, 
employed a native servant, Manuel Mamani, to collect seed 
of the best Calisaya or'yellow bark tree Four years elapsed 
before he succeeded, as each year the blossom of the trees 
was destroyed by frost These seeds were transmitted to 
London to the care of Mr. Ledger's brother, and it is 
believed were offered Co the Indian Government, who 
refused to purchase them. Half was eventually sold to 
the Dutch Govcinment and half to Mr. Money, a planter 
on the Nilgiris. This fortunate purchase has put quite a 
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new face upon the cultivation in Java The bark of some 
of the trees has yielded as much as 10 per cent of 
quinine; and the news of this remarkable result has 
produced much the same effect on Cinchona planters in 
Ceylon and Southern India as the discovery of a gold-field 
on the inhabilants of an Australian city The Java 
officials have however behaved with singular liberality in 
the matter, and in the course of a few years it cannot be 
doubted that Ceylon will be abundantly supplied with this 
valuable kind, which, there seems reason to think, may 
prove to be a distinct species Part of the seed sent in 
the first instance to the Nilgiris seems to have found its 
way to Sikkim, and the Government plantations there are 
believed to be in possession of a strain of Calisaya, little 
if at all inferior to that possessed by the Dutch. 

The Government of IJengal have effected an enormous 
saving by using, in hospitals and dispensaues, instead of 
quinine imported from Europe, the febrifuge manufactured 
at the Sikkim plantations The (/overnment estimated 
that in consequence, by the end of 1879, “ the plantations 
will have cleared off the entiie capital that has been 
invested in them ” 

And this leads us to what is really Ll.c painful feature 
in Mr. Markham’s book, lie roinplains in repeated and 
m bitter Icrins of the want of justice which has been 
shown to those whom he employed in the business of 
collecting "Those who did the work have not received 
fair recompense for most valuable services ” It is rather 
singular to find that he adduces in support of this state- 
ment the case of Mr Ledger, who was not even in 
any way commissioned to do >ihat he did But the 
remuneration which his actual agents received was the 
ground of no complaint on their pait, and was in point of 
fact liberal compared with that which is given to the 
collectors who are constantly employed by the great 
nurserymen, and Mho too often lose then lives in their 
arduous pursuits without the satisfaction of feeling that 
they are doing so in an enterpriiie like this of lasting 
utility But wc fear that if Mr Markham’s assistanib 
have reason to complain the blame must, on his own 
showing, be laid at his own door He tells us (p 271) 

The system I adopted was to include very slight 
remuneration in the original agreements. Thm the loss 
to Government ^vould be in\ijpiijicant tf the Tuofk luas not 
executed sati^fartortly If, on the other hand, the arduous 
tasks were successfully performed . I anticipated no 
difficulty in obtaining fitting recognition for such dis- 
tinguished services ” We leave our readers to judge of 
the probability of such a scheme answering Mr Mark- 
ham's expectations. We may go further, and ask how 
the claims would have stood if, notwithstanding all the 
pains that were taken, the cultivation of Cinchonas had 
fared in India— as might even have happened— no better 
than It at first did m Java, 

But there are many other things pleasanter than this 
which wc should like to touch upon if this review had not 
already run to an inordinate length. So many English- 
men are now in one way or other interested in colonial 
industries that it will be strange if this interesting book 
does not find as many readers as it deserves. Besides a 
complete history of the Cinchona enterprise in the Old 
World, it gives, in an appendix, accounts of some other 
South American vegetable products, notably india-rubber. 


The steps taken at Mr Markham’s instance for the 
introduction into India of the most important rubber- 
yielding plants of the New World have been from time to 
lime recorded in our pages We have only to repair one 
inadvertent omission on Mr Markham’s part, .md point 
out that the transmission of the Para rubber plant to 
India was secured by the exertions of Mr Wickh.vm, as 
recorded m the Kew Keport for 1876, p 8 

PRACTICAL BLOWPIPE ASSAYING 
Priuhtal Blovfptpe Assaying By George Attwood- 
With Seventy-four Woodcuts (London : Sampson 
Low, Marston, Scarle, and Rivington, 1S80) 

T his book shows many signs uf carelessness on the 
part of the author At the very nutset, in ihc 
Introduction, ue meet with strange statements Mr 
Attwood divides the elements into those whuh are of 
commercial value and those which are of no commeicial 
value In the latter class we find Uranium and Tungsten , 
surely the author docs not intend to deny the value of 
pitchblende and wolfram lie classifies zirconium among 
the non-metallic elements. 

The first part of the work describes the reagents and 
apparatus, the second, ue are told, contains the inodes 
of delermining -my one of the sixty -four well-iecogmsed 
elements, .and m the thud part we have the methods 
adopted by the author foi making ([uantitative assays by 
the blowpipe Fin.ill^, Part IV, contains some tables 
showing the English and American values of gold ac- 
cording to Its fineness, and the value of gold coins m the 
United States 

The apparatus employed is mucli the tame as that 
recommended b) I’l.ittnei Like Neumann, Mr Attuood 
very wisely uses iiders uith bis balance instead of the 
vciy small weights supplied by some of the other Freiberg 
opticians, but the balance would be improved by the 
addition of a movable arm for shifting these rulers 
The steely aid devised by the author will probably be of 
use to exploicrs From practical experience m ith the 
batca I can fully cndoisc all that is said in its favour, 
but why arc the meiits of the iron pan ignored ? It 
has the advantage that it will stand loughcr usage than 
the batca Again, for washing a sample of tin ore nothing 
will beat the Cornish vanning shovel 

I regret to sec no mention of the useful little pastilles 
and crucibles made out of charcoal powder, proposed by 
Griffin thirty or forty ytais ago and adopted by Plattncr 
Col. Ross’s aluminium plate for sublimates seems also to 
have escaped Mr Attwood’s notice, 

With reference to the list of reagents I must remark 
that the author does not name all the reagents which his 
tests require, whilst others are inserted winch he does 
not appear to put to any use I should be glad to know 
what he means by inserting nitrous acid" among his 
reagents. This is not a misprint for " nitric acid,” because 
that acid has been already named 
The plan of the second part of the woik is not one 
which 1 should recommend. It simply contains a list of 
tests for the various elements, but gives no systematic 
scheme for making the examination of an unknown 
substance. 1 fear that the " direct ” method advocated 
by Mr. Attwood will often prove a very tedious one 
Many of the tests themselves are not so complete as they 
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ought Co be In describing the tests for barium it is said 
that the bead "can be flamed," but no explanation is 
given of the process of flaming The capital test for 
bismuth mth potassium iodide and sulphur is entirely 
Ignored 

1 now come to the third part, which treats of quanti- 
tative assays. Mr Attwood’s plan of making a check 
assay in every case with a small quantity of the pure 
inclal IS certainly calculated to gi\c the operator con- 
lidcnce in his results The author adopts gram as the 
amount of ore to be taken for an assay. I think he would 
have done better to have followed Plattner and used the 
French weights, because there is less chance of making 
errors where each milligramme means i per cent 

For the silver assay Mi. Attwood employs pieces of 
ordinary charcoal instead of the far more con\cnicnt and 
portable chaicoal crucibles designed by Plattner He also 
describes a crucible assay for silver ores, which does not 
appear to possess any advantage over Plattner’s scorifica- 
tion method 

There is one most unfortunate error in the book to 
’i\h]ch I feel bound to call attention, Mr Attnood 
gives some tables for calculating the number of ounces 
of gold 01 silver per ton from the results of assays of jJ 
giam of the ore In an unlucky moment he forgot that 
gold and silver arc weighed by iroy weight, and calculated 
hib tables for avoirdupois ounces. The consequence is 
that these tables are not only valueless, but also highly 
misleading Let us take one case as an example Suppose 
that grain of ore had yielded 001 gi-ain of fine metal 
We look down the table (p 117), and find, according to 
Mr. Att'\oo(l, that the yield would be 338 93 07 per ton , 
in leality the yield should be 2J777 oz 

Some neat little retorts have been designed by the 
author for distilling ores of mercury and amalgam, but he 
docs not mention Kusters assay 

On coming to the tin assay we have the peculiar state- 
ment that siUca may be separated from tin ore by boiling 
t with hydrochlonc acid "The assay being finely 
powdered, the silica is dissoUed.” ‘‘ The dissolved ‘silica 
IS decanted off" (p 158). Cornish mine agents will be 
‘.urpiised when they arc told that, in older to obtain 
correct- results, it is necessary to wash or van as much as 
j lbs, of an ordinary tin ore (p 159) 

Under the head of nickel no mention is made of the 
valuable ores from New Caledonia. 

Small mistakes are numerous The size of a box 
IS said to be “twelve inches square” (p 3) j we note 
also “iz most useful addend£/'^ (p 24), "chloride of 
ammonirt" (p. 33), “manganzte" instead of manganatc 
(p 53)1 ^nd permanganate (p. 54) 'Jhe term "raw iron" 
15 used frequently instead of " pig iron," and shows that 
the author has copied Cornwall’s translation blindly. 
Coal, anthiacitc, and graphite are said to "volatilise” 
when heated in the platinum spoon (p 82) Sicxes aie 
made with 2000 holes per "linear” inch (pp 100 and 
137). In the descnption of cupcUation (p 106) we read . 
" The lead parts with portions of its oxygen to the copper 
and other base metals." 

In conclusion 1 think that the value of the book would 
be increased if a list of errata et corrigenda were inserted, 
correcting some of the errors which, I regret to say, 
impair its general usefulness. C. Le Neve Foster 


OUR BOOK SHELF 

Uber die von den Trichoptennlarven der Pioinnz Santa 

C nth anna verfertigen Gehau r<r. Von D i . Fn tz M 11 11 er. 

Archivos de tduseu national, V0I in pp, 99-134, and 

209-214. Kio de Janeiro, i860. (Aus dem Portu- 

gicischen ubersetzt von dcniBnider dcs Verfassers, Dr. 

Hermann Muller in Lippstadt ) 

Dr Fritz Muller has for some years been engaged 
upon an investigation of the habits of the Caddis-flies of 
Santa Catharina, and has shown extraordinary skill in 
breeding these insects, a matter always difficult, and 
especially in the case of those that inhabit running w^atcr 
The results of Ins researches were foreshadowed in various 
notes published m the ZoologiscJicr Anzeiger and in the 
Tf amaettons of the Entomological Society of London 
for 1879 But it was well known that the extended infoi- 
ination and figures would be given in the Rio de Janeiro 
Archives As this publication is somewhat dimcult to 
obtain, and ns most of us are not familiar with Portu- 
guese, Dr lieimann Muller has conferred a great 
boon by publishing a translation of the paper (accom- 
panied by the two folded plates) in the Zetischrtft 
fur ivi^icnsclia/thche Zoohgie for the present year 
(pp 47-87, plates IV and v.). ‘ It is needless to state that 
the details are of the greatest interest, and xve have 
here the most important contiibution to the natural his- 
tory of Tiuhoptera that has appeared since the publica- 
tion of Pictet’s " Rechcrchcs " on the species of Geneva, 
and worked out in a far superior manner. We cannot 
here even allude to most of the many marvels of insect- 
architecturc and habits that Dr Fritz Muller has revealed. 
Some of the most interesting are the numerous forms of 
Hcliupsyche^ which build little sand-cases so like shells 
that they have been dcsciibed as such , those Dentahum- 
likc cases, originally noticed by Aug. vSi Hilaire as 
Grnviic/uiy which name our author retains, those in- 
stances of paiasitism (or worse) in which a larva of one 
species dispossesses that of another of its house and con- 
vcits it to its own purposes , those very numerous forms 
of HydnptilidiLy the most minute of all Tnthoptera^'^xS^s 
cases of the most vaiied and wonderful structure , above 
all, that most interesting fact that the rain-water w'hich 
collects at the bases of the leaves of some Bronieluiae 
has a special fauna of its own, including at least one 
Caddis-worm The descriptions of these .\nd many 
others vull be read with delight by every biological stu- 
i dent , and we hope Ur Muller will follow up the paper 
by records of furthci discoveries, for here, as in all his 
works, the evidences of superior powers of observation 
strike one on every page 

The plates are excellent, and aid much in a realisation 
of the desciiptivc portion Dr Mullers artistic powers 
arc so marked that wc cannot but regret he has not fur- 
nished details of the form and structuie of the perfect 
insects also, which would have greatly aided systcmatists : 
in fact the pcifecL insects arc only alluded to in a casual 
manner 

Voyages of the Elizabethan Seamen to Amei it a Thirteen 

Original Narratives from the Collection of Hakluyt, 

Selected and Edited, with Historical Notices, by E J. 

Payne, M.A. (London . De La Rue and Co , 1880) 
We do not quite understand Mr Payne's reason for 
publishing this selection from Hakluyt's classical collec- 
tion of voyages The selection is, however, judicious, 
and cannot fail to be interesting, and at the same time 
instructive, to those who desire to become familiar with 
the first beginnings of English conquest in America 
Mr. Payne's familiarity with the subject of British coloni- 
sation, as exemplified in his excellrat little " History of 
European Colonies," specially qualifies him f or malung 
such a selection as 'the present. His brief Historical 
Introduction enables the reader to understand the special 
significance of the voyages contained in this volume. He 
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shows the various causes in operation at the lime to 
instigate such voyages, causes mainly political and 
commercial. Other influences were however at work, 
not the least of which was "the total transformation 
which astronomy and geography had undergone " during 
the sixteenth century The narratives here given are 
those of Hawkins’s and Frobisher's three voyages, Drake's 
voyages of 1577 and 1585, Gilbert's voyage of 15 S3, 
Aniadas and Darlow's voyage, 15S4 , Cavendish'*) fiist and 
last vo> ages, and Raleigh's voyage to Guiana. Prefixed 
to each nairativc is a short historical introduction 


LETTERS TO THE EDITOR 
\Tht Editor d\m not hold himsdf i cspomihk for opinions expressed 
by h IS cot t cspomiints, A ^cith ir tan he unda lake to 7 cl urn, or 
to toi-respond with the wtiietsof, lepeUd manuscripts No 
Hotiie is taken of anonymous communications 
The Iidilor w sanity nt/j/t j/j coi 1 1 pondaiis to hep tJu ir letters as 
short as posiibk 7 ht p} centre on his space is so great that it 
is impossible othci-iuise to euMiie the apfai anee even of com- 
viuutcaUons iontaimng inUi t:^Uttz ana ntrutl fattsj\ 

Black Sheep 

The follijwmg cxluct of a kttci fiom lli. Sanderson uf 
Chislehursl, j'nmit'i me to puljli'-li il, 'iccuis ivoitli placing 
on record. It relates to iIk fu mur fiL([ULnt appearance uf spelled 
or black sheep iii llic Austialiaa flocks, as long li, aniuialh thus 
coloured were of use to man, alihoiigli Ihty ulic iicvei, as far 
as Mr SanclciijOii know-, '■c['irjkly bred fium, and ceiLainly 
not in his own Lave On the ulhei haml, as sunn as colourLd 
sheep ceased tu be uf me they were no lungir allow cd to grow 
up, and tliLir numbcia lapijly cktrciscd 1 have elsewhere 
assigned reasons fur llie bdiLf that I he occasional appeal ante of 
dark -coloured or piLluld ^heep 1. due to rever'iion to thepiimcval 
colouring of the speeic^ This tendency to reversion appeal s to 
be ^most difficult quite to eradiLalr, and quickly to gam in 
strength if there la no selection Mr S.inderhon writes — **In 
the early days befoic fences u ere creeled and when shepherds 
had charge of very laige flocl^s (occasionally 4000 ur 5000) it 
was impoitant to have .1 few sheep easily iiotieed amongst the 
rest ; and hence the value nf *1 ccitam numbei of black tu jiartly 
black sheep, so that coloured lambs were then caicfiilly pre- 
served, It wais easy to count ten or a dozen *-uLh sheep in a 
flock, and when one was missing it uas jirelly safe to conclude 
that a good many had stiayed with it, so that the shephcid really 
kept count of In^k fl- rk by cuiinting his cpeckled sliceii. As 
fences were eicctcd tlie nocks were made smaller, and the 
necessity for having lhe^c spoiled sheep pn'^sed away Iheir 
wool also being of small value the juacliLC toon grew uf killing 
them off as lamb-, 01 so young that they had small chanec of 
breeding, and it suipiisexl me how at the end of my sheep 
farming experience id about eight )car5 the percentage of 
coloured lambs producccL uas so much •> mallei than at the 
beginning. As the quantity uf coloured wool from Australia 
seems to have much diminished, the above cxpciiciice uould 
appear to be general.” CHAnL^s Darwin 


The Nature of the Chemical Elements 
Dr Armsirong’s arliele iiiNAiUHt, vol xxiii p. I41, has 
brought to my mind some calculations 1 made mure thin n year 
ago to test a theory I had long previously entertained Mo^t of 
ua who liavc paid much attention to the •subject arc agiccd that 
the clcmcnbi ore capable, under exceptional circumstances, of 
profound chemical change Mr Lockyei ib searching, with 
succeu aa it appears, for contemporary evidence of this by ex- 
amimng the condition of the solar surface. I he other line of 
evidence u lustorical, and turns mainly on the claFsification of 
the numerical values of chemical symbols. It is of course only 
with the latter that I have to deal 
The dassificnticns t^oposed by Ncwlands and Mendelejeff are 
compreheasium of much faimilnr preceding work They appear 
to me to be faulty m two ways . (i) on account of the sermusly 
large number of elements they wholly fail to include, and (2) 
because of the slroiig stress they lay upon arithmetical series 
of a rough per salium character As I do not know of any real 
case of /er salturn chemical change, I do not think the de- 
menti ihould be classified on such a basu. What is wanted 
« R ayatem capable of including— with exactness and not 
mo-e approximation — the whole of the elementary num- 


bers , that system to be repicscnted in the mathemati- 
cal symbols of ordinary chemical change, and therefore 
free from a per salturn character. 1 have to a great 
extent faucceeded in finding buch a system, and the results 
of testing it at many points are as follow — i IIhtc is pro- 
bably only one fimdomentaL form of malUr , and ilu , as has 
been previously sujjposed, yields our ordinary elements and many 
oUiers by ordinary polymerisation 2 Almost all the elementary 
numbers have been tried, and, with the exception of 11 and Cl, 
which arc .a little troublesome, they fall into order very exuLtly. 
3 ibis order exhibits no discontinuity, and is similar to ti case 
of ordinorv cIiemiLal change. 4 There is clearly an upper limit 
to ihiii ortltr , in other words, elementary numbers of mure than 
a ceitBin magnitude appear to be impossible. 

Sir H C. Jirndic’b method is really a clashificatory one ; and 
I with others hml been very desirous to reoil the Third I’art of 
the Calculus, in uhich it was promi-ed ampler i>lay It mil he 
n mattci for much legret il his pi cinaLuic death slmuld hive [ire- 
vented this. Lut what be did publish v\as -ouiid and >!,iire the 
first real symbols cheimstry has yet enjoyed, and the i.nlv ones 
hithcito piopo ed whertliy the process and the lesults of clicinical 
change admit of unitary as uell as kinetic il 1 eprescntntinn 

Ldmund J MilL 5 


Smokeless London 

As I hope soon to have an opportunity of reading a paper on 
this *-uliject before i scientific audience 1 need nut uctupy yuur 
valuable sjutc by replying to jnur con e>.poiiikiits of last week in 
detail I may say howe\cr that the bclieine his been earned out 
m practice at a ^as-work to which I shall aflci wards refer 
When it iva> found that the appiratiis fur making gas on an 
extraction uf six hours was lusullicicnl for supplying the uants ot 
the lung v\ inter evenings the dihliUation was dopped when ga-, 
had been leinoved to the extent of 5000 cubic feet per ton, 'the 
larger tpiantilics obtained fumi the coal per unit of Lime and the 
Slipcnoi illuiniiiaUng power obtained jjcr unit of volume tided 
over the dilliculty and leiulercd the existing plant sullinLiit 
No practical obstacles were iliscovered 111 drcbaiging Lbr 
retorts. 1 do nut think the difference belucen an extrac- 
tion of 50 "JO and 3333 cubic feet jier Ion W'ould make :i 
inaterial change in Ibib respect. Mr Afatlieu Williams points 
out a much inuie seiiuus obstiuctiuil ni the plethoric iiidiflerence 
of the gas companns In reply lu L R 1 '. I may say that the 
fuel resulting from a uniform exlraclion of 3333 cubic feet jicr 
ton IS praeliLally smokeless if it is taken hot from the retoils and 
imiiKdialely quenched with w aler 

Westmiii&ler, DeeembcT 27 W D Si oti-Monxuili K 

Colliery Explosions and Coal-Dust 

Acclpiing Mr Gallov^ay’s view that in many ininch the 
extent and deslnielivencss of collieiy exiilusiouh arc due to the 
dislribulion of co.vl dust in the air, may I suggest the possibility 
of preventing the explosion from spreading beyond the bplicic of 
the fiic-dami) vpi inkling the floors lliiitiighuiit, at certain 
regulai inteival-, wiili uniiLral oil? A shady road, with one 
such sjirinkhiig, maybe kept fiee fiom diibl for seveial weeks 
dming the -umiuei, .iiid the corridors of a mine, nut being open 
to w mil and rain, w oiild of ^o^r^e rcnniii wet for a longer iienod, 
A saucei fdled with dust and Licated with miiiLial oil will rilaiii 
the oil For months even when exposed to sun and i.iiii Vhe 
niixtuicof coal dust and oil iq uuilc uiiin flammable. Ihecxpeii- 
inent may peihaps be worth tiying m one of the di ler coal-mines 

DcccmliLr 27 R Russiii 1 

Geological ClimateB 

Fro 1<. Du^CAN is undci the impression that Llic claim of 
Ataiuaiia Cunning/tami to have flounsheil at llnuiiieinuiith 
during the Focenc, lests on “a bit of a leafy pail of i liec,” 
and that this hit is “squashed" The foliage is however 
abundaut there, occuriing almost wherever vegetable remains 
are found, fruin the east of llouiiiemoiUh Pier In half a mile 
beyond Loscombe, In one place, where a bluff i^ literally full 
of It, the disarticulated brancblets are peifect, and not 111 the 
least dcgiee compicsscd Again, tlie delciimn.ation was not 
made by Prof. Ilaughton, but lesls upon niy statement that thi'i 
foliage and that of A Cmnnn^hami cannot be distinguished 
one from the other. That it is^Arauciriaii foliage I am per- 
fectly satisfied , but whether the existing Australian species is 
identical and unmodified, must remain doubtful until other 
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orguu bebidcs foliage ere found, it being by no meauB abBolutely 
certain that beciU)« the foliage ih identical the species ore so. 
The discussion ruiied bv Prof. Houghton, and continued by Prof. 
Duncan and Mr Wallace, seems therefore hardly worth pro* 
longing, since it ii based upon an assumption that is only probably 
correct. l3ut even if the identity were proved, a single species 
is not satisfactory evidence of former tempeiature 

1 am indebted to Mr Winslow Jones for the only mforination 
that 1 have yet obtained- about the growth of either species in 
England, He recollects a small tree of A exceha^ growing near 
the water's i-clge in a garden on the upper portion of Falmouth 
Harbour, which he bwlieves died three years ago. He has seen 
flourishing tices at Naple*i, Cintra, Malta, and Algiers, but even 
Northern Italy seems beyond the range of succesaful cultivation. 
Of the two A Cunmnghami seems the more Lender, though 
possibly us le s symmetric growth may have excluded it from 
many gardens In Madeira it grows generally best close to the 
sea and in sheltered places, 

Lindley was mistaKcn m regarding the two species as one. All 
the iieedledeaved (Eutacta) section of Aruucaria are certainly 
closely allied, for the species^ however distinct in oilier respects, 
])osse5s two kinds of foliage, that of the young plants being 
ideutical in all yet othe^^^ ise the species are clearly and distinctly 
uuiked ofl* from each other. 

With further regard to the identification of the Doumcm mth 
foliage with Araucaria, 1 find that Mossalongo^ gives an excellent 
photograph of the same foliage from Chiavon, in North Italy, 
and of an immature cone consisting of 250 scales Although 
existing Sequoias have cones with from 16 to 20 scales, Schimper 
says II cst saiih aucun doutc un S^uoia ct peut etre identique 
au S. Slcnibtrgii. Lcs cones ont la plus grande resscmblauce 
avee ceuxdu.S pgantea " (Pal. Vi^gclaie,'^ vol ijj. p 573). I am 
beginiung to lo',e all faith m the so-called science of paleeo-botany 
a^ w'orked out by our Teutonic brethren Not only is the above 
quotation an absurdity, for which lleer is responsible, but I fall 
to see any g>)od evidence to support the change made by lleer from 
Arau^ana^ Sfenibergti to Sequoia Std nbetgn. The foliage is more 
Araucaria like than Sequoia- like, and has been found associated 
with an Araucaria cone, but never with any Sequoia cones It 
has nothing to do with the Icelandic foliage, neither with the 
Upper Miocene foliage from .lunn, nur that from Ililin nor 
Ocfungen. Ihe true Araucaria Stembi^’^n characterises a well- 
marked horizjn, that of the Ne^^cr Eocene or Oligocene in 
Central Europe, and has been found at liarton in Hampshire, 
it diflers from the Middle Eocene form {A yeneius, Maas ) 
of England and Italy in the ueedle-like leaves hugging more 
closely to the brancblct, as the latter differs in its turn from 
Ibe Araucaria of the Gr^s du Sois^onnais, which has needles 
very widely opened out Tins progress! vc change may have 
taken place fan faisn with the changing climate At Sheppey, 
where foliage is plentiful, I have met with a beautifully-preserved 
axis of an Araucaria cone with the basil scales attached, exactly 

we 6nd them in the existing specie^ 

Now with regard to Mr, Wallace’s letter, I pointed out in 
Nature, %ol xix p 126, that the Tertiary fossil plants, even 
of the Eocene, require at most an increase in temperature of 20", 
and that the land connection between Europe, Greenland, and 
America, which there is reason to suppose existed then, would, 
by shutting out Arctic currents, have produced more than the 
required increment If thLi theory appeared for the first time in 
my article, however clumsily I may livo worded it, and if it has 
been of u^e to Mr Wallace, it 13 only fair that the fact should 
be acknowLdged, while if it has escaped his notice he will per- 
haps pardon my now drawing his attention to it At the same 
time the publication of the Tertiary flora of North-East Siberia, 
which I had noL then seen, and of Saghalicn, has modified the 
views I put forward in a manner which I trust I may shortly find 
time to explain. J. Starkie Gardner 


Chalk 

Mb. Wallace^ theory that chalk was deponted m compara- 
tively shallow wotei requires careful examination before it is 
accepted by geologists 1 do not think he ha^i given suffiaent 
evidence to l^ar out his views which arc necessary tj his theory 
of continents. 

M" Wallace cileii the resemblance between chalk and Globi- 
germa-ooze, namely — 

The similanty of the minute organisms found to compose a 

* " Specintn pholoxnphicum " Verona, 1B53 Plate xn 

■ Aclually dcicribed av ArnucaritcA, a uieleai moJirication in iKm initancB> 


considerable portion of both deposits ; several speclea of GlobL- 
gerina appearing to be identical in the chalk and the modern 
Atlantic mud ; the presence of Coccoliths and Discohths m both 
formationi , the abundance of Sponges m both ; the presence of 
Ponfera vitrea, the nearest representative of the Ventriculites 
of tne white chalk , the resemblance of the forms of Echino- 
derms , and without attempting to reconcile tbe:>e with a shallow 
sea-depout, he proceeds to state the case on the other side. 
This consists of the difference in analysis between chalk and 
Globigenna-ooze, the former containing more carbonate of lime 
and IciS alumina, the presence of silica in the Globl^crina-ooze 
being perhaps counterbalanced by the flints 1 a the chalk. The 
greater proportion of alumina certainly points to different con- 
ditions, which Mr. Wallace considers to be that chalk is the 
very fine mud produced by the disintegration of coral-reefs, aod 
mentions a deposit resembling chalk at Oahu in the Sandwich 
Islands and the deposit in several growing reefs, without how- 
ever attempting to show that there is any probabdity that the 
remain^ found in these would bear any resemblance to the 
Sponges and Echinoderins of the chalk, or why we find no 
remains of these Cretaceous coral-reefs. 

Mr. Wallace does not state in uhat the greater resemblance 
between chalk and Glubigerina-ooze of shallow over deep water 
coiisistiip but he looks on it as " u eighty evidence." 

Mr. Gwyu Jeffries, he say^, finds all the Mollusca of the 
chalk to be sballow-water farin'*, many living at forty to fifty 
fathoms, some confined to still shallower waters, while deep sea 
forms are absent. The late Dr. S F Woodward considered 
that Ammonites probably lived in water not over thirty fathoms ; 
and these facts are a:* dithcuU to reconcile with Mr Wallace's 
views that clulk was deposited m a sea of not over a few 
thousand feet as in a deeper sea. 

The rareness of corals and absence oF coralline beds of the 
age of the Lower or Upper Chalk is an important ohiection to 
the theory that chalk was deposited similarly to die Oaliu chalk, 
the beds of Maestneht and Faxoe beinu above the chalk, and 
the former are not even conformable wim it 

The point I think is still an open one, whether we shall accept 
Mr. Wallace’s views that chalk was depc>sited mac imparatively 
shall 3W sea and not very far from land, or in a deep sea, the 
immense break betw^een the chalk and Eocene beds givmg ample 
time for very considerable altcralion to have taken place in the 
disposition of land in tlic interval. I ^iend this letter in the hope 
that a discussion on the point may elicit new facts bearing on the 
subject. b. N Carvalho, Jun. 

8, Inverness Terrace, Keniiington Gardens, W. 

On KBtiniBiing the Height of Clouda by Photography 
and the Stereoscope 

I The great practical value of meteorological science and the 
desirability of extending its usefulness by me collection of data 
relating to atmospheric current will perhaps be snihcient excuse 
for asking attention to anything likely to promote this end. 

In studying the currents and other neculiantics of the atmo- 
sphere a method of estimating the height, motion, and character, 
as also the position wuh respect to each other, of each stratum 
of cloud, is a requirement of almost paramount importance, the 
value of the means employed being proportional to the number 
of particulars provided in its record, and the facility with which 
any set of observations can be compared to another at any future 
penod. With such ever-changing subjects as clouds m constant 
motion, and having no strongly-defined marks, the use of theo- 
dolites IS almost out of the question, and the sextant and mirror 
process for similar reasons would be a very tedious operation. 

These considerations have induced me to endeavour to make 
use of photography and the steieoscope, the former to secure a 
couple of simultaneously-exposed photographs at the extremities 
of a base line, and the latter to observe them reproduced 
apparently solid for the respective diitanccs of the points com- 
posing the picture to be measured when supenmpos^ on a scale 
of distances and placed in it. The base line is thus practically 
reduced to the width of the eyes, and the diificulties arising from 
motion eliminated 

The recording apparatus consists of a base 50 or loo feet lungi 
constructed of wood and taming on a pivot at the centre of its 
length, its extremilies being suitably supported by a framework 
of wood or other material upon which they could easily roll. 
The small cameras for the ends of this are each to be lunged at 
the bock of its base to a second board having a graduated 
quadrant and rackwork erected from one of its sides for adjuiting 
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the camera to any degree of alutude, These supplementary 
boards are then ivnted at the centre of part of a divided Lirclc, 
previously inlaid in the wnod at the extremities of the base line, 
in such B manner that a line passing through the axis nf the 
lenses would ent the I'lvulb. Tne cameras thus furnished can be 
adjusted with ea'ie to any vertical or horizontal angle, These 
angular adju<^tments of the two in tniments must always. coiiK,ide, 
with the slight exception that the hr)rirontal ones must make 
internal angles with tne base included hetveen Ibem, or, in other 
words, the lenses of both require to be directed to a point 
opposite to the centre of the ba'^e hue. 

^e earner % also 1 L(]iiirc their rapid ex^xising shuller<i tn be 
electrically connected, to ensure ibe pair of ^cnsiii\c plates being 
impressed at (he same instant, and each daik >-lide ein|]lijyed lo 
have B fine wire siraincd at Us centre from lop lo bottom mime 
diatcly m front of the jncpared plate, and as clme as po sililc lo 
it without tciULhmg Ihe tranqiareiU lines produced in the 
developed negatives by these vires will cjiistitute the 7 crfi of 
distance of any pair, and during ihe operation of nadiiig off 
must be made to agree with similar one^ fin die >^1x16 of mcaiiure- 
fnents obtained as follows * — 

Upon a large cardboard rule a number of 'qinres in fine black 
lines, one inside the other, and eauh one slightly out of ihe 
centre of its predecessor to the right hand, ihe out nle stpiare 
being then divided vi h a line at a tenth part of Us di.unetcr to 
the left of Us centre 'I his line will indicate Uie zero of the 
scale. After placing a disiingiiishmg mark or nundier in the 
corner of every stpiare fur purposes of uirnlification, the card- 
board will he reidy to be phulograjilitd and reduced at (he same 
time to the in' ended si/e of the cloud nega'ives Two tians- 

arent positives copied from this and ob erved when placecl *^1110 

y 'ude in a -uitahle stereoscope with the t dges represeniing ihe 
left-hand one uf the cardboard together, vnll appear 111 that 
instrument with the lines cumpQ'>'iiig the zero only a few inches 
away, end the squares as a succc'sum nf veriical planes com- 
mencing some dis’ance from that and receding fruiii the eye in 
the order of greater lo Ics'*, each one representing Us own 
distance in space. 

To find the value of ihese distances it will be necessary in 
focus the two cauirras upon some tcrrednal oi'jccts uho^e di - 
tances cm be measured by any of the known mcilmd , and 
negatives taken. The two re ulting liiubcnpcs, when [ilaced 111 
the stereosc ipe, each bupeiimpn-cxl face lo face upon its respec- 
tive Fcale, and the fine vertical lines of the whole n ade to 
occupy one apjrarent distance, an uperali <n olfenng but little 
difficulty, every object or point of the landscape will be found to 
stand out in Lne vertical plane suited to its own di'^tance, the 
relation between Ihcm being noted for the values found by 
measurement of ihc one Lo be marked upon the other. As a 
scale prepared thus would be of no value for any other angle at 
which the cameras Diiyht be placed, it would be mosl convmienl 
lo make use of tw'o or three angles only, m ue being quite un- 
necesaary, and prepare a scale for each, or one with a reference 
table of values for the res[ieclivc angles would suffice Again, 
in respect of altitudes As the terrestrial measurements, would 
only be -drsolulely accurate for those of cloiuls in the zenith, or 
of them, if it were possible, from the earth's centre in any 
direction, the tables of reference would have to include calcu 
luted comedians for altitude, or the graduations could be valued 
for the m 'st useful degrees by experimental means. 

It will be gathered from the above that the cnnstaiicy of length 
of the base line can be afcertained, and corrected if nccc‘'5ary, 
by taking a couple of views of the same landscape for compan- 
Bon with the nreceding pair ; slight flucluaiions. of lengih would 
not however be of much consequence in dealing with the com 
parativcly coarse measurements of thick masseu of cloud ftoatmg 
In BO short a distanre as the few miles of atmosphere capable of 
forming them consists 

To ascertain the height of clouds photograph u pair of nega- 
tives, and place these in the Blereoscope with a pair of ^cale 
plates agreeing with the angle at which they were taken, and 
adjust BB lor the landscapes described above. The data required 
may then be read off by noting the vertical plare each s^atum 
occupies. 

Prints of tbe'^e negatives should afterwards be made for the 
particulars of height, direction of motion of the respective iayerti, 
point of compass, wind rate, state of barometer, thermometer, 
and general remarks upon the weather, to be recorded upon them 
for oompari>^on or circulation. 

Meteorological lobservat ones fitted with such an addition tp 
their pre<^ent splendid collection of instruments would have their 


powers of dealing with the atmosphere ard weather changes 
greatly reinforced John TTarmer 

Wick, near Arundel 


Correction of an Error in “ Island Life ' 

My friend Ur Gunther has kindly called my attenLum to an 
extraordinary eri or at p 322-323 of my "Island I ifc/' where 
1 slate that the Loch Kilim Charr {Salmff A’tDirrensts) inhabits a 
lake in Mayn C ounty, Ireland , in«^tead of a ^mall lak** in 
Inverne^ B-shire, 2000 feet above the level of the sea, as given m 
Ur Gunther's ungnial description 111 the Proteidin^s of the 
Zooli.gical Society, p 698 On referring to my MSS. notes 
for this part ofuty work, I find that the habitat v. is hist correctly 
given, but subsequently scored out and altcieil to ilic erroneous 
In*-!! locality I Why this was done I cannot now dlaco^c^, and 
1 can only regie! that 1 sh mUl have fallrn iido so palpable an 
error, and request such of the reader-, of N^iOKl- as jjosscss my 
b)i'k to make the neces-.ary alterations 

Al FRED R WaU A( t 


Natural Science for Women 

Will, yrm allow me to supplement your kindly itfcrcncc to 
the instruction in physiLul st lencr given lo woiiilti 111 Eedford 
College, Londun, by the statements that fur the List two '-essions 
a class 111 liiidn:»y has 1 een conducted tin re by Mr ChTrlcs 
blew art of bt Th(mias'i Hospital McdiLal bchooJ Ihe course 
of study IS 111 cvLiy sense a prictical one, with special reference 
to ih Picliniiuary SLien'ific and hirst It, Sc examinations at 
the University ol Lf-iidon, ami the best te limonial lo the cxllI- 
Icncc of ihe in'.Uuv.ti n in Llie^e vant)u^ subjects is furnished by 
the lemarkalde success iliinng tiic pre tnt year of the Hedford 
College jAipils at the Umver ity cvaminalii>n' 5 , a success not le^s 
marked 111 the Slicucc than in ihe Arts exannn’Hions 

Ali-red W Uknvi rr 

Movements of Leaves 

A YEAR ago we had m our con'-ervaLury a health) young plant 
of Arana vioUisshfua It bore no flowers, but consisted of a 
simple axis adorned u ilh the soft feathery lea vr. nf its genus, 
whn h closed up at night. Our gardener however thought it 
would improve in appearance if it could be made to heir a '"e^v 
branches, and with that view he cut it back, llis end v as 
achieved a new ^lem shot up from ihe section, and graciful 
limbs were thrown out in turn hy it l!ut along with this a 
strange result followed ihe frc'-h leaves borne hy the new stem 
and hy the branches no a dosed at nurbr, while the old leaves 
below the section ceased to do .so Thc-c lower leaves have 
long since fallen off, but the upper onc'i key t to their hahit, and 
at iTic pre ent time all fold up at dusk sa\c a few of the very 
oldest, which only partially shut, or, in one case, do not '■hut al 
all, VVhen our jilaiit was cut liack it stood ihrcc feet high, now 
It stands seven ■ which shows that the vig. iir of the plant as a 
whole m no wnse diminished by the operation. 

Chislehurst, neceinbcr 23 M L. Rouse 


ON DUST, FOGS, AND CLOUDS^ 

D ust, fogs, ami clouds seem to have but little connec- 
tion with each other, .ind we might think they could 
be better treated of under two 5cp.1ratc.1nd distinct heads. 
Yet I think we shall presently see that they are more 
closely related than might at first sight appear, and that 
dust IS the germ of which fogs and clouds arc the 
developed phenoti^ena 

This was illustrated by an experiment in which steam 
was mixed with air in two large glass receivers , the one 
receiver was filled with common air, the other with air 
which had been carefully passed through a coiton-wool 
filter and all dust removed from it In the un filtered air 
the steam gave the usual and well-known cloudy form ot 
condensation, while m the filtered air no cloudiness what- 
ever appeared The air remained supersaturated and 
perfect^ transparent 

The difference in the bchiiviour of the steam in these 
two cases was explained by corresponding phenomenal 

■ Abstract ofi paper iLjd ru ihe Roy-il Soriciy of Fdinburgh, December 
a«, by Mr John Aitkcn iuini'^licJ 10 Nat rue by ihe Council of ihe 
Srciely 
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in freezing, melting, and boiling. It was shown that 
particles of water vapour do not combine with each other 
to form a cloud-particle, but the \apoui mu^t have some 
solid or liquid body on which to condense Vapour in 
pure air therefore remains uncondensed or supei -satu- 
rated, while dubt-particlea m ordinary air foi m the nuclei 
on which the vapoui condonacs and forms fug or cloud- 
particles 

This rcpiesents an extremely dusty condition of the 
air, I IS every fog and cloud-pai tide was foimerly repre- 
scntcl by a dusl-pai iicle, which vapour by condensing 
upon it has made visible When there is mu( h dust m 
the air but little vapoui condenses on cich particle, and 
they become but little heavier, and La>,ily float 111 the air 
If there are few dust specks each gets more vapour, is 
heavier, and falls more quickly 

These experiments were repeated with an air-pump, a 
little water being placed in the receiver to saturate the 
ail The air Avas then cooled by slightly i educing the 
pressure. When this is done with unfllteicd air a dense 
cloudiness lills the leccivci, but Avhen with pure air no 
fogging whatever lakes place, there being no nuclei on 
which the condensation can take place In this experi- 
ment, and in the one with steam, the niimbci of cloud- 
particles is always in pioportioii to tlie dust present 
When the air is nearly pure and only a feiv dust-particles 
present, then only a few cloud-particlcs form, and they 
arc heavy and fall like fine ram. 

The conclusions drawn from these experiments are 
(i) that whenever water vapour condenses in the atmo- 
sphere it always doe^ so on some solid nucleus , (2) that 
dust-particles in the air form the nuclei on ivhich the 
vapour condenses, (3) that if tlieicwas no dust there 
would be no fogs, no clouds, no mists, and piobably no 
lain, find that the supersaturated air would convert every 
object on the suif.icc of the earth into a condenser on 
which It would deposit , (4) our bicath when it becomes 
visible on a cold morning, and every puff of steam as it 
escapes into the an, show the impure and dusty condition 
of our atmosphere 

The souice of the fine atmospheric dust ams then 
referred to, and it was shown that anything that broke up 
matter into minute paits A>niild contribute a shaie The 
spray from the ocean, Aihcn dried and converted into fine 
dust, Avas shown to be .in impoitant source Meteoric 
matter also probabl) contributed a proportion Attention 
was then directed to the power of heal and combustion as 
a souice of this fine dust. 

It Avas shown that if there is much dust then each 
particle only gets a little vapour condciised upon it, that 
when the particles aic niimcioua they become but little 
heavier, and easily float in the air, and give rise to that 
do sc -packed but light form of condensation which consti- 
tutes a fog, and tlicicfoie whatever increases the amount 
of dust in the air tends to increase fogs, and that a\ hen 
the dust-particles arc not so numerous the cloud-particles 
are larger and settle down more quickly. 

It was shown that by simply neating any substance, 
such as a piece of glass, iron, brass, See , a cloud of dust 
was driven off, which, when earned along with pure air 
into the expehmcntal rcccivet, gave rise to a dense fog 
when mixed with steam So delicate is this test for dust 
that if we heat the one-hundredth of a grain of iron wire 
the dust driven off from it will give a dislin4^ cloudiness 
in the expeninental receiver, and if we lake the wire out 
of the apparatus and so much as touch it with our fingers 
and again replace it, it will again be active as a cloud- 
producer. Many different substances were tried, and all 
were found to be active fog-pro Queers. Common salt is 
peihaps one of the most active 

Heat, It IS well known, destroys the motes in the air, 
and It might be thought that flame and other forms of 
combustion ought to give nse to a purer air. Such how- 
ever 15 not the case. Gas Avas burned in a g1.iss receiver, 


and supplied with filtered air for combustion, and it was 
found that the products of combustion of pure air and 
dusticbs gas gave use to an intensely fog-producing 
atmosphere It may be mentioned here that the fog- 
producing air fiom the healed glass, metals, and burning 
gas weic each passed through the cotton-wool filter, and 
the air was in all cases made pure, and did not give rise 
to cloudiness when mixed with steam 

It will be seen that it is not the dust motes which are 
revealed to us by a beam of sunlight when shining into a 
darkened room, that form the nuclei of fug and cloud- 
particlcs, as these may be entirely removed by heat, and 
yet the air remain active as a cloud-producer. The heat 
would seem to break up the larger motes winch reflect the 
light into smaller and invisible ones When speaking of 
dust, It is to these infinitcsinially small .and invisible par- 
ticles we lefer. The larger motes which reflect the light 
Avill no doubt be active nuclei, but their number is too 
small to have any important effect. 

It IS suggested, and certain reasons aie given for sup 
posing, that the blue colour of the sky is due to this fine 
dust. 

Other experiments were made to test the fog-producing 
poAver of the air and gases from diffeicnt sources The 
air to be tested was introduced into the experimental 
receiver and mixed with sieani, and the relative densities 
of the fog^ produced iveie noted It Avas abvays found 
that the air of the laboratory where gas was burning gave 
a densei fog than the an out'iide, and that the air outside 
varied, giving less fog during wet than during dry weather, 
The pioducts of combustion of gas burned in a llunscn 
flame, a bright flame, and a smoky flame, were all tested 
and found to be about equally bad, and all much worse 
than the air in which they were buincd. Products of 
combustion fiom a clear file and from a smoky one gave 
about equal fogging, and both much woise than the air 
of the room. 

ENpenmcnls wcicmadc bv bmning different substances. 
Common salt Avhen biirnca in a fire or in alcohol flame 
gave an intensely fog-producihg atmosphere, but burned 
sulphur was the most active substance experimented on 
It gave rise to a fog so dense it was impossible to see 
through a thickness of 5 cm of it 

The vapouis of other subst.inccs than water Avere tested 
to see if they would condense m the cloud form without 
nuclei on Avhich to deposit All the substances experi- 
mented on, which included sulphuric acid, alcohol, benzoic, 
and paiaPfin, only gave a cloudy condensation Avhen mixed 
with ordinary unfilteicd air, and remained perfectly clear 
when mixed with filtered air, all these acting like Avatcr 
vapour 

Before referring to fogs, which have now become so 
frequent and aggravated in our large tou ns, it was pointed 
out that caution was ncccssaiy in applying the results of 
the expel imenls 

The conditions of a laboratory experiment are so 
different, and on so small a scale, that it is not safe to 
carry ihcir teaching to the utmost limits and apply 
them to the processes which go on in nature. We may, 
however, look to the expeiiments for farts from which 
to reason, and foi piocesscs which aviH enable us to 
understand the grander workings of nature. 

It having been shown that vapour, by condensing on 
the dubt-pii tides in the air, gives rise to a fogging, the 
density of which depends on the amount of fine dust in 
the an , the more dust the finer are the fog- particles, and 
the longer they remain suspended m the air. It having 
been also shown that all forms of combustion, perfect 
and imperfect, are producers of fog nuclei, it is con- 
cluded that It 13 hopeless to expect that, adopting more 
perfect forms of combustion than those at present in use, 
we shall thereby dimmish the frequency, persistency, or 
density of om town logs More perfect combustion will, 
however, remove the pea-soup character from the fogs 


Dec. 30, 1880] 


NATURE 


197 


and make them purer and whiter, by preventing the 
smoke which at piesent mixes with our town fogs and 
amavates their character, and prevents them dissolving 
when they enter our rooms Smoke descends during a 
fog, because the smoke particles are good radiators, and 
soon get cooled and form nuclei on which the water 
vapour condenses. The smoke thus becomes heavier 
and falls. This explains why falling smoke is often a 
si^ of coming min It indicates a saturated condition 
of the atmosphere 

Sulphur when burned has been shown to be an intensely 
active fog-producer. Calculation shows that there arc 
more than 200 tons of sulphur burned with the coal 
every winter day in London, a quantity so enormous as 
guitc to account for the densit> of the London fogs It 
is suggested that some restriction ought to be put on the 
amount of sulphur m the coal used in towns 

Before utterly condemning the smoke and the sulphur, 
it was pointed out that it would be necessary thoroughly 
to investigate and fully to consider the value of smoke as 
a deodoriser, and also the powerful antiseptic properties 
of the sulphurous acid formed by the burning sulphur 
The air during fogs is still and stagnant There is no 
current to clear away the foul smells and deadly germs 
that float in the air, which might be more deadly than 
they are, were it not for the suspended soot and burned 
sulphur We must therefore be on our guard lest c substi- 
tute a gieat and hidden danger for ,in evident but less evil. 


ON THE SPEL 'UWM OF CARBON 

A lthough fifteen >(..113 ha>e passed since the 
possibility of one substance possessing more than 
one spectrum was first suggosted by Pluckcr and Hittorf, 
the question of the CMstcnce of double spettia cannot 
yet be considered as dc ulecl Une of the elements to 
which multiple spectra ha\c been attributed is carbon, 
which was at one Lime supposed to possess four different 
spectia of these one has been shown to be due to oxide 
of manganese, a second to oxides of carbon, the origin of 
a third (obtained only from oxides of carbon) has haidly 
been discussed (though it may prove to be one of the true 
carbon sped! a), and the other “caibon’' spectrum- the 
best known of all— is the one first attributed to carbon by 
Attfield, but ascribed to acetylene by Angstrom 

In a paper read before the Royal .Society, and of winch 
an abstract IS given in Naturf, \ol xxii p 620, Pro- 
fcssois Liveing and Dc^var describe experiments to piove 
that this spectrum is that of a hydiocarbon, and not of 
carbon itself, and also that certain blue bands, best seen 
in the flame- spectrum of cyanogen, arc due to compounds 
of carbon and nitrogen, and not to carbon itself, They 
attribute to hydrocarbon (amongst otheis) the yellowish- 
green group, which we will call 7, of wave-lengths fiom 
about 5635 to 5478, and the emerald- green group, winch 
we will call fi, of wave- lengths from about 5165 to 5082, and 
they attribute to mtro-carbon the two blue groups of wave- 
lengths 4600 to 4502 and 4220 to 4158, which we will call 
B and f respectively 

As these result .ire directly opposed to my owm experi- 
ence, I have thought it necessary to repeat two of the 
experiments described iii my paper on the carbon spectra 
in Philosophical hfa^astne for October, 1869, under 
such conditions as to exclude (as far as lay in my power) 
all trace of hydrogen m the one case, and of nitrogen in 
the other 

The difficulty of supposing carbon to be present in the 
state of vapour at any temperatuie which wc can com- 
mand seems to be the chief reason why so many investi- 
gators think It necessaiy to attribute the spectrum in 
question (with experimental evidence or without it) to 
compounds of carbon 1 am oot aware that Angstrflm 
ever gave any experimental proof of his assertion that this 
spectrum was caused by acetylene 


On the other hand, the evidence that the spectrum is 
due to carbon is that first stated by Attfield, th.it if these 
lines "are absent in flames in which carbon is absent, 
and present in flames in which carbon is present/' 
if they arc “ obscrxMblc eq^iially 111 the fl.ime of the oxide, 
sulphide, and nitride as well as in the hydride of carbon," 
and if " present whether the incandescence be produced 
by the chemical force, as in burning jets of the gases in 
the open air or by the electric force, .is when hermetically - 
sealed tubes of the gases arc exposed to the discharge ol 
a powerful indiiction-coil," ihcn they "must be due to 
incandescent carbon vapour” , and if this is borne out by 
experiment the conclusion that the lines arc due to carbon 
(as gas, liquid or solid) cannot be resisted, whatever may 
be the appaicnt impossibility of volatilising 01 even liqui- 
fying carbon, even by the most pow^erful current of 
electiicity diiecLed through it 

Wc must bear in mind how veiy small a quantity of 
a gas is often sufficient to gi\e us a spectrum, .and when 
the carbon spectrum is obtained by the decomposition of 
olefiant gas or cyanogen bypassing sparks thiough the 
gas, the carbon ceitainly exists as gas in the compound 
which IS decomposed, and before the lil)erated atoms 
unite togetliei to form the molecules of the solid, there is 
siiiely no impossibility in ihcir existing for the moment 
as gas — as giseoiis carbon 

On an examination of I'rofessois Liveing and Dcwai-’s 
paper to ascertain the experimental evidence upon which 
the bands y and fi arc attributed to hydrocarbon and not 
to carbon itself, we find it stated that “ the green and 
blue bands Lh.iraclcristiL' of the hjdiocarbon flame seem 
to be ahvays picscnl in the aics, wh.itevei the atmo- 
sphere. This IS what wc should expect if they be due, as 
Angstrom .and Thal^n suppose, to .icotylene, for the car- 
bon electiodes .dways contain, even when they have been 
long heated in chloiinc, a iiot-iblc quantity of hydrogen” 

.Since then it isi impossible to completely expel hydro- 
gen from the carbon-polcs, we must reject all the experi- 
ments in wduch the clcctiic arc w. is obsened m atmo- 
spheres of diflcrcnt gasc-i, although the green and blue 
hydiocaibon bands w^cre seen more or less in all of 
them ’’ 

Turning then to other methods of pioducing the spec- 
Lium, we find it slated that in the flame of carefully - 
dried cyanogen "the hydiocaibon bands weie almost 
cntiicly absent” ('they should li.i\e been entirely absent) , 
"only the brightest gicen band wms seen, and that 
faintly.” Heme wc are to infci, I suppose, that the 
bands 7 and ft, so bnlh.int in the flame of cy.anogen in 
an or oxygen, arc due to the accidental presence of 
hydrogen (sec the cxtiact from Moiren’s jiaper, NATURE, 
voL xxii p 7 Dibbits also speaks of thi'i spectrum as 
" by far tne most magnificent ’’ he has seen) 

Next we h.ive the experiment of burning hydrocyanic 
acid, in which, as wc have hjdiogcn present, wc expect 
to find the hydioc.ubon bands bnlbantly developed But 
wc find the result stated as "verj much the same as that 
of cyanogen” The flames of hydrogen and sulphide of 
c.irbon, and of hvdiogen and carbonic oxide, do not give 
the hydrocarbon bandb (ihcir spcclia being continuous), 
a inixtuie of hydrogen and carbon tctiachloride gives 
them faintly, and a mixture of hydrogen and chloroform 
gives them strongly 

In all this w^c have no pi oof of the point in question, 
nor even any special probability that the bands are 
due to hydrocarbon , and yet, in the face of experiments 
in which the spectrum is obtained from cyanogen, when 
care has been taken to exclude hydiogeii, we are asked 
to attribute the bands to the hydrocoibon foimed by 
combination with some ti ace of hydrogen (as water or 
otherwise), supposed to be present as impurity. In the 
same way the presence of the bands B and f obtained 
under circumstances when nitrogen has been intentionally 
excluded, is to be explained by " the exticmc difficulty of 



198 


NATURE 


\Pee. 30 , 1880 


removing the last traces of air.” So that in the case of 
cyanogen with a trace of hydrogen present, the spark 
persists in giving us the spectrum of hydrocarbon ; and 
when we have naphthalin with a trace of nitrogen present, 
It gives us the spectrum of nitrocarbon • 

Attfield states that the spectrum in question is obtained 
from pure dry cyanogen. '* The ignition of the gases 
having been effected in air, it was conceivable that 
hydrogen, nitrogen, or oxygen had influenced the pheno- 
mena To eliminate this possible source of error the 
experiments were repeated out of contact with air A 
thin glass tube one inch in diameter and three inches 
long, with platinum wires fused into its sides and its 
ends prolonged by glass quills having a capillary bore, 
was filled with pure dfy cyanogen, and the greater portion 
of this gas then removed by a good air-pump Another 
tube was similarly 'prepared with olefiant gas. The 
platinum wires in these lubes were then so connected 
with each other that the electric discharge from a power- 
ful induction-coil could pass through both at the same 
tune. On now observing the spectra of these two lights 
ji the simultaneous manner picviously described, the 



iharactcristic lines of the hydrocarbon spectrum were 
found to be rigidly continued in that of the nitrocarbon. 
Moreover, by the same method of simultaneous observa- 
tion the spectrum of each of these electric flames, as they 
may be termed, was compared with the corresponding 
chemical flames, that is with the oxyhydrocarbon and 
oxynitrocarbon jets of gas burning in air. The charac- 
teristic lines were present m every case ” 

“The spectrum under investigation having then been 
obtained in one case when only cat bon and hydrogen were 
present, and in another when all elements but carbon and 
nitrogen were absent, furnishes to my mind sufficient 
evidence that the spectrum is that of carbon ” 

Morren also adopted this method of producing the 
spectrum by taking the spark of an mduciion coil in a 
sufficiently rapid current of pure cyanogen at atmospheric 
pressure. 

1 have a^ain repeated this experiment with cyanogen 
under conditions which would seem to ensure that the gas 
should be dry (see also Phii , 1875) 

The cyanogen was prepared by heating pure cyanide of 
mercury, which was finely powdered and placed in a piece 


0/ combustion-tubmg (a) drawn out at both ends. In this 
It was repeatedly heated to the temperature of incipient 
decomposition whilst a current of dry air was drawn over 
it One end of the tube was then closed by fusion at the 
point jr, and the other bent round and fitted, as shown in 
the figure, to a U-tube (^) containing phosphoric an- 
hydritfe — the discharge-tube c was interposed between 
this U-tube and a second U-tube d also containing phos- 
phoric anhydride, the other branch of which was con- 
nected to one end of a vertical tube e of more than tliirty 
inches in length, the lower end of which passed into 
mercury contained in the bottle the upper portion of 
which could be exhausted by means of the air-pump 
The connections with the U-tube were made by means of 
perforated india-rubber stopper"?, and the joints were 
surrounded during the cxpeiiment by melted paraffin 

The apparatus having been exhausted, the mercuric 
cyanide was heated till the appaiatus was filled with 
cyanogen at atmo.'iphenc pressure , it was then again 
exhausted and again filled w^uh cyanogen After having 
been thus exhausted and le-filled five or six times, the 
spectrum of the spark between the wires at uas examined 
at various pressures The spectrum figured in my paper 
in the Philosophical M alanine for October, 1869, was 
obtained, the groups y and 8, with whuh alone we are at 
present concerned, being the biightcst in the whole spec- 
trum Next careful search was made for the red hydro- 
gen line The cro5>- wires of a one-pnsm spectroscope 
were acciir.iiely adjusted to the red line, as seen m a 
hydrogen vacuum tube, and the spectioscope was then 
directed upon the spark in the cyanogen. No trace of 
the line could be observed 

A second experiment was devoted to the examination 
of the spark m an atmosphere of naphthalin vapour, 
from which nitrogen had been excluded as far as possible, 
in order to ascertain whether the bands C which 

Profesi^ois Liveing and Dew ar atti ibutc to cyanogen, would 
be pro hiced Professors Livcing and Dewar arc somewhat 
in error in saying ilut 1 laid much stress on the occur- 
rence of these bands in carbonic oxide They were never 
obtained very brilliantly from carbonic oxide (except under 
pressure), but they are obtained brilliantly from a naph- 
Lbalin vacuum tube I have obtained them also from a 
vacuum tube containing pure marsh-gas (my note-book 
remarks veiy bright”), and as confirmation by an 
independent observer, I would remark that Plucker maps 
them in the spectrum of a vacuum tube containing 
met/i yl 

The vaLUum tube m this second experiment contained 
pure solid naphthalin fused on the sides of the tube , this 
was placed in po^iition so that the upper end passed 
through one hole m an india-rubber stopper into a flask 
filled with carbon dioxide , a vertical Lube of thirty inches 
length passed through the second hole in the stopper of 
the llask, and its lower end dipped below mercury The 
whole of the vacuum tube except the lowest portion was 
surrounded by a wider tube containing melted paraffin. 

When the apparatus had been arranged, the experiment 
was commenced by passing a rapid current of carbonic 
acid through the vacuum tube, so as to fill the flask and 
escape Lhiough the inercur). After passing the gas for a 
consideiable time, the lower end of the tube was closed 
by fusion, the naphthalin all melted down into this end, 
where it as made Lo boil violently, while the paraffin was 
maintained at a temperature of about 220° C. After the 
cunent of nauhihalin vapour had lasted some time, the 
upper end of the tube was closed by fusion, the tube 
removed and cooled, and its spectrum examined. It gave 
a spectrum in which the groups C 6 were plainly 
seen 

It IS to be hoped that some independent observer will 
repeat these experiments, so as finally to settle the ques- 
tion of the origin of these bands of what I must still 
call the “carbon” spectrum. W. M. Waits 
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THE INDO-CHINESE AND OCEANIC RACES— 
TYPES AND AFFINITIES 
I 

T he ethnological area here under consideration com- 
prises the south-eastern corner of the Asiatic main- 
Jand, and nearly the whole of the Indian and Pacific 
Oceans. Of the three great divisions of the human 
family— the blackj yellowj and fair — the two former alone 
are usually supposed to be represented in this region, the 
black by the Australians, extinct Tasmanians, Melanesians 
or FapClans, and Negritos, the yellow by the Indo-Chinese 
(Annamese, Siamese, Burmese, &c ), of the mainland, 
and the so-called Malayo-Polynesians ’’ of Occanica 
But it will be one of the main objects of these papers to 
show that room must here be henceforth made for the 
third also, and that most of the difficulties associated 
with the mutual classification of the other t^o are due to 
the omission or neglect of this third factor m the problem 
It has long been an accepted doctrine of ethnologists that 
this fair or Caucasian type, using the term Caucasian" 
in Blumenbach’s sense, is limited by some mysterious 
law of nature or providential arrangement to the western 
portion of Asia, to the northern section of its Afiican, and 
to nearly the whole of its European peninsula But 
anthropology is a very )oung science, and as facts 
accumulate and knowledge expands, many of its con- 
clusions too hastily arrived at will have to be modi- 
fied or abandoned The tune seems to have already 
arrived for very materially modifying the vievvs hitherto 
entertained regarding the geographical limits of the 
Caucasian species, which, instead of being confined to a 
western corner of the Old World, will be found to have 
been diffused m prehistoric times eastwards to within 
2,500 miles of the American continent 

But the acceptance or rejection of this new doctrine will 
of course depend largely on the various senses m which 
the terms type, species, race, arc understood by the 
different monogenist and polygenist schools. For the 
orthodox monogenist these words can obviously have 
but a relative meaning, for if all are necessarily sprung 
of one created pair, all have also necessarily become 
differentiated into the now existing types, those types thus 
sinking to the category of mere varieties But to poly- 
^jcniata of all shades such expressions may naturally 
convey an absolute sense, the fundamental species now 
existing having presumably been evolved in so man) 
independent centres, and for these the only question will 
be in many centres? Yet even they cannot con- 
sistently base their theory on the eternal fixity of species, 
for they are all of them otherwise, and necessarily believers 
in evolution They must therefore admit the abstract 
possibility of such comparatively slight transform ism as 
the development of the dark from the yellow, the fan 
from either, lank from woolly hair, dolichocephaly from 
brachycephaly, the tall stature of the Tehuelch Patagonian 
from the pygmy Akka, or the reverse of all these pro- 
cesses They may say that, assuming independent deve- 
lopment from various anthropoids, such tiansfoimism is 
unnecessary to account for the present state of things , but 
they can never deny us inherent possibility, for it still 
remains a very trivial modification compared with the 
evolution of any given human from any given anthropoid 
type Nor will they deny that in generiU differentiations 
of this sort are far more easy and explicable than independ- 
ent growths, which involve so much more fundamentally 
radical changes. Consequently unorthodox monogenisin, 
that IS monogenism not starting from a created pair, but 
from one evolutionary centre, seems more rational and 
^ilosophic than any conceivable form of polygenism 
This view seems in other lespects to harmonise best with 
the actual conditions, and an effort has accordingly been 
made to give it expression In the subjoined definition 
species, which diners in some important respects fiom 


those hitherto proposed Sdn/es is an rebate of units 
resembltng each other tn all salient points, producing off- 
spring of the same type in the same surroundings, or of 
continuously modified type in aintinuoHsly modified sur- 
roundings, and themselves evolved of previous species 
similarly modified indefinitely ^ Thus any given species 
or race (terms practically identical when used with 
scientific precision) exists only for the lime being, is not 
and cannot be permanent, for it has become what it is by 
slow modification under slowly modified outward condi- 
tions, has had a beginning, may have an end The best 
vindication of this truth is the geological record, which 
can only be explained either with Cuvier by the unwar- 
ranted assumption of successive fresh creations, or with 
coimnoii sense by regarding type or species as relative, 
not absolute concepts Between the two views there seems 
Co be no logical middle term 

It 15 therefore in this relative sense only that race or 
species are here to be understood, and in this sense it will 
be seen that all the three most fundamental types of man- 
kind have existed from the remotest tunes in the wide 
area above defined With clieir diverse modifications and 
inlcrcrossings these three types form altogether seven 
mam groups, which it will be convenient to take seriatim 
m the order adopted in the subjoined 


Gtfieral Scheme of lHdo-Lhinc\c and Oceanic Races 


A —DARK lYPES 


I, NtORiiuS Actas , Andamanese, Samangs , Kalangs; 
Karons 


IT Pai'I'ANs 

III Ausri<\L 


Central branch— Pa jifun'; Proper. 

Western branch — Sub Papuans West (so 
i called "Alfaros”) 

I'^asteni branch — Sub Papuans Fa^t (Melanc- 
\ sians). 

Aadialians , Tasmanians (^) 


U —CAUCASIAN TYPE (Fair and Bio\in) 

IV CoMTiNENlAL BRANCH Khm^r or Cambojan Group. 

V Oci-ANic Branch Indonesian and Sunk aiori 01 Eastern 
I'ulynesian Groujis 

C.— MONGOLIAN I'YfE (Y^ellow and Olive Brown) 
COM iNENTAL Brani H Indo-Chme’iC Group. 

YU Oei- ANir Branlh Malayan Groups 


A— DARK TYPES 


I Tlir Nhi.wiros Adas, Andamanese J Samangs; 
A'aluni^s, A'arom 


Of the three divisions of this type shown in our scheme 
the Negrito is probably the most primitive It seems to 
have formed the aboriginal element in South-East Asia 
and Malaysia at a time when the Archipelago was still con- 
nected With the mainland , but it is now represented only 
in a fragmentary way by the wild tribes in the Philip- 
pines collectively known as Actas, Aitas, or Itas, the 
so-called “Mmcopics'" of the Andaman Islands, the 
little-known Samangs of Malacca, probably the Karus 
or Karons ' of the Artak Hills behind Geclvink Bay, New 
Guinea, and a few surviving members of the Kalangs of 
E.ist Java From a number of specimens recently brought 
to Europe, the osteology of the Actas and Andamanese 
has been carefully studied, the formei by Virchow in 
Germany, the latter by Prof Flower in England, with 
parallel and m many respects identic. d lesults V'^irchow* 
describes the Aetas as ** a. brachycepbalous race differing 
altogether from the Papuans and Australian Negroes, 
and no less so from the African Negroes” He adds 
that they are “strongly prognathous," the profile of some 


^ IJewibod by M. RafTrAy ("Tour du Monde, " Aiml afi. iB7^)as eawn- 
lially diuincl from ihe Pipil«is Ce nc nont pi^ des Papous man hien 
dcB NeiiriioB plus »einbUbles Bii> snivajtcs. ibuntcnci. del Plulippinai 

Qu’au* Pap.iui Mdlinisieni qui los Biu Jiircni . n 

a Jll "CorreiponJeni-BlaU Jer dLuisclicii t.cselUchafi fQr AnlliiopolORie, 

p 5fl 
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crania consequently presenting an almost "orang-utan 
physiognomy. So also Prof Flower^ tells us that the 
Andamanese cranium is "as distinct as possible" from 
the Melanesian, and on all the available evidence he 
seems disposed to regard these islanders as "lepresenting 
an infantile, undeveloped or primitive form of the type 
from which the Afncan Negroes on the one hand, and 
the Melanesians on the otbn .... may have sprung.” 
The relations of the Negntos to the Papuans, long a 
vexed question in anthropology, may thus be regarded as 
finally settled by the most competent authontie-^. One 



Tic 1 — AiM-like 'lypc. Jiva Anli uf lUui' 1 ^ 


doubtless, originally, they must now be leg.irdcd as two 
distinct species in the relative sense involved m our 
definition of that term C Staniland Wake also points 
out another nnpoilant feature in which the two races 
differ. Ihe Papfians proper, and especuilly the Melane- 
sians of Fiji, New Caledonians and Solomon Islanders, 
arc frequently furnished with we 11- developed beaids, 
whereas the Andainancsc and all other true Negritos, 
arc absolutely beardless "The absence of the beard 
seems to be charactcnstic of all the Negrito peoples, and 
this trait may in my opinion be safely added to ihc con- 




FiC fl — AndntllRnese Type Fiu 3 — Australian 1 ype 

HourBinf Hcad-drni. Womui in Mourning 

elusions of dc Quatrefages touching the small black races 
of the Archipelago.” ^ 

The ape-hke appearance of the A etas, already spoken 
of by de la Gironni^re, and now insisted on by Virchow, 
receives a startling illustration from the accompanying 
portrait (Fig. i) of a Javanese Kalang namca Ardi, 

' III pnper " On the Oiteolnfry and Afflniiin rf the NaUves of the 
Andaniiuicw laUndi/' in yourtuu of AnlhropologiLal Insmute, Novembiv, 
jBjQiPP 133-3 

• La hai-be CQHiidiriw con mo carat ^irt do ntCfM, ta Rev a' Anihrop , 
■n. 15, 1880. 


recently if not still employed as a workman in the famous 
Buitcnzorg (Sans-Souci) Botanic Gardens near Batavia. 
Here he was seen by C. B. H von Rosenberg m 1871, 
and reproduced at p 569, vol 111 of that naturalist's 
work on the "Malay Archipelago" from an original 
photograph by van Musschenbroek, which has also been 



1 ir ^ —I ull-blood r^pQui lype Norlli-Hekl LujU New Ciunica 

figured on an enlarged S( ale in Dr A B Meyer's mono- 
giaph on the " Kalangs of Java ’ Notwithstanding its 
startling apc-likc appearance all doubt as to the conect- 
iiess of the portrait is removed by the independent testi- 
mony of von Rosenberg and van Miisschcnbiock, the 
latter of whom informs me through Prof. Velh of 1 cjdcn 



(Letter, October 16, 1880), that “he has met with the 
same type in other parts of java, though not so pro- 
nounced, and that it could always be traced to a Kalang 
origin." He adds that "this race is fading away and 
that the intermixture with Common Javanese has become 


Dec, 30, 1880J 


NATURE 


201 


such that in most instances only faint traces of the 
necuhar type have been left.*' Meyer agrees with van 
Musschenbroek in regarding the Kalanp as a remnant 
of the abongines of Java, possibly allied to the other 



Figs S, 7 — MaUyo-Fapuaa Mixed lypes. Eody<guaid of ibe Sultan of 
J crnalc 

Negrito peoples of the Archipelago, and “ocrunying Java 
before it was peopled by the Malays '' Ardi had come 
from the eastern parts of ihe island, where a few still 
linger no longer as a distinct tribe, but dispersed, like 
Aral himself, amongst the general population licnee 



Fic B.— Melanesian Type Vanilcoro Chief 


tha reader will doubtless be glad to have this authentic 
specimen of perhaps the very lowest type of mankind, 
now all but extinct. 

. Our next illustration (Fig. a) is that of an Andamanese 


Negnto in a mourning head-dress, from a photograph 
sent to Europe by Mr. Man, and uriginally pubhshed m 
Anthr(^olog2ta! Journal^ \o\ vii (1877) p. 416, It 




g —A Motu Vouch. 


from .T picture in Angus’ South Australia Illustrated”, 
(plate 5 1 ) 

The Negrito and lIoUcntoL hair is usually desciibed as 
growing in separate woolly tufts, or, as Topmard puts it, 
“ in little peppercorn masses, separated by bald spaces 
In his “ (icncalogical ClassihcatvonJ of the Human 



Flu 10 — ^laon 1 ) pc 

Races and Languages Venzel Knzhek revives the well- 
known classiAcation of Friedrich Muller which makes this 
feature the basis of one of the mam divisions of mankind, 
including the Hottentot-i, Papuans, and Negritos. Yet 
the phenomenon has absolutely no existence in nature. 
But such IS dir tenacity of errors of this sort that 
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It seems Impossible to dispel the delusion, although, as 
Prof. Flower well remarks, the report of a committee of 
the Pans Anthropological Society on the growth of the 
hair of a Negro in one of the hospitals of that city, 
published last year (1879) in the BulleHn of the Society, 
ought to set the question at rest for ever'’ It is curious 
that evolutionists should have discovered in man a trait 
which 15 charactensLic of none of the anthropoids 

The Negritos, whether those described by Jagor and 
Meyer in the Philippines, or those visited by £. H, Man 
in the Andaman group, are all alike socially on the lowest 
level They are all nomadic, though not pastoral, moving 
about from hill to hill, from coast to river-bank, in search 
of food or shelter from the weather or Iheir enemies, 
They live on the fruits and roots of the tropical wood- 
lands, on wild honey, snakes, frogs, hsh, or such game as 
their feeble weapons (mostly spear and bow and arrow) 
are able to procure them Yet, aUhouf;h indolent and 
incapable of providing for the future, they do not lack 
intelligence, for their brain capacity (index No 74) is 
still immensely greater than that of the highest anthropoid 
ape The Aetas often acquire a knowledge of the neigh- 
bouring Tagalog and Bisayan (Malayan) dialects, and the 
speech of the Andamanese seems from Min’s specimens 
to belong to a highly agglucinattng type. They appear 
to have no shrines or idols of any sort, in this greatly 
differing from the Papuans, and their religious thought is 
limited to a blind awe or fear of the powers of nature, for 
them doubtless supernatural manifestations Hut our 
knowledge of their inner life is still far too restricted 
to pronounce very positively on these points The 
Negritos are not generally suspected of cannibalism , but 
the Karons of New Guinea are certainly addicted to the 
practice One of them, although quite a youth, admitted 
to M Achille Raffray that he had already eaten fifteen 
men, treating it as quite a matter of cour:sC They 
appear, however, to confine themselves to the bodies of 
their enemies slam in battle, and do not regard every 
stranger as so much ’’meat," like the Negroes of the 
Lualaba-Congo 

II. The PapCans . Fapihvts proper j Sub- Papuans West 
a* Al/uros^')j Sub-Ptxptlau^ EaU {Melanesians) 

The Papfian domain is entirely oceanic, stretching in 
Ub widest sense from the island of Floris, Malaysia, 
eastwards to Fiji (120“ - iSo" E long), and from about 
the equator southwards to New Caledonia, at this point 
approaching the Tropic of Capricorn In our scheme 
are shown tnree branches, a central, western, and eastern, 
which grouping has the convenience of being at once 
geographical, and to a large extent ethnical The type 

Itself, so named from the Malay word {papHwah 

=3 frizzly), denoting one of us most striking characteristics, 
retains everywhere a considerable degree of uniformity m 
all essential?. But it is largely mixed with two distinct 
elements, the Malay in the west, the brown Polynesian or 
Sawaion in the east No doubt there are mixture^ m 
New Guinea or the central region also, and notably on 
the south-east coast, to which the brown Polynesians 
seem to have penetrated in more recent times But on 
the whole the bulk of the New Guinea i)eople, including 
the adjacent Aru, Waigiu, Salwatty, Mysol, and 
islanders, may be taken as the most typical branch of the 
race The we item division, composed of Malayo-PapOans, 
and often vaguely spoken of as ’‘Alfuros,” but whom 1 
name Sub-Pap6ans West, comprises the Malaysian islands 
of Floris, Jilolo, Ceram, Buro, Goram, Timor, Wetter, 
Timor Laut, and neighbouring islets, without prejudice to 
the question of PapCkan blood in Borneo and Celebes. 
The eastern division, composed mainly of Sawaion- 
PapQans, and whom I name Sub- Papuans East, comprises 
all the South Pacific Islands grouped as Melanesia. This 
term, Melanesia, referring to the prevailing black colour 


of the natives, is m every way convenient, so that Sub- 
PapClan East and Melanesian may be taken as practically 
synonymous. Here the chief groups are the Admiralty, 
New Britain, New Ireland, Solomon, New Hebrides, 
New Caledonia, Fiji, and it is to be noted that there are 
some, possibly many, Melanesians who betray no trace of 
mixture with the brown Polynesians, and who must con- 
sequently be regarded as pure Papuans. Such are the 
Vanicoro and Mallicolo people in tne New Hebndes, and 
especially the Kai Colos of Viti Levu in Fiji, some speci- 
mens of whose crania Prof. Flower has recently 5ho\iii to 
be absolutely the most dolichocephalous on the globe. As 
brachycephaly is a distinctive mark of the Negrito, so 
dolichocephaly is of the Papuan type Consequently on 
this casteinmost verge of the Papfian area we would seem 
to have, as far as is known, the very puiest specimen of 
the race This harmonises with the view 1 have ventured 
elsewhere to express, that the type was developed in a 
now submerged South Pacific Continent, moving west- 
wards with the gradual subsidence of the land For a 
Long way cast of New Guinea and North-East Australia, 
in fact quite as far as Samoa, the water is very shallow, 
averaging probably nnt more than 500 fathoms. 

The accoirpanying illustrations maybe taken as typical 
specimens of the three great divisions of the Papiian 
family Characteristic full-blood PapOan types are tnose 
of two members of the Wosaoni tribe, North-West Coast 
of New Guinea (Figs 4 and 5), from portraits by M. 
Raffray, originally figured in the Tour du Monde ^ for 
April, 1879 p 267 In Figs 6 and 7 we have good 
specimens of the so-called “Alfuros,” or mixed Malayo- 
Pap{ians of the Archipelago, from sketches by M. Rosen- 
berg, reproduced m his ’’Malay Archipelago,” vol. 11, 
p 401. The Vanikoro chief (Fig 8), from Stanford’s 
’’Australasia,’’ p. 476, represents a pure Melanesian 
head, extremely narrow and high, with long straight, but 
somewhat broad (platyrhine) nose and frizzly hair. In 
this front view the prognathism and dolichocephaly are 
of course not so perceptible as they would be in pro- 
file The Motu youth (Fig 9), from [Stone’s work, "A 
Few Months in New Guinea” (Sampson Low and Co ), 
illustrates the sub-Papuan East type, the moppy head 
being thoroughly Papfian, while the broad face, implying 
brachycephaly, must be referred to Sawaion influences. 
The Motu people occupy a strip of about sixty miles on 
ihe south-east coast of New GuiQea about Port Moresby, 
and speak a language of the Sawaion type, apparently 
more allied to Samoan than to Malay. O C. Stone’s 
statement that they reckon up to one million must be 
received with caution, for the Samoans themselves cannot 
get beyond 10,000, while the Malays draw the line at 
100,000 The familiar Maori (New Zealand) head (Fig 
10), from Stanford's ’’Australasia," p 505, seems to 
support the now generally accepted view that the Maoris 
are not pure brown Polynesians, but a mixture of Raro- 
tongans (Sawaiori stock) and Melanesians, the former 
predominating According to some of their traditions on 
their arrival, probably some 600 years ago, they found 
the Inlands occupied by an aboriginal people, who must 
have been Melanesians, and who were partly exterminated 
and partly absorbed. 

in point of culture the PapQans take a far higher place 
not only than the Negritoes and Australians^ but even 
than most of the African Negroes. They build houses 
preferably on piles, cultivate the land with great care and 
intelligence, are everywhere settled in fixed tribal com- 
munities governed by well-understood usages. Alfred R. 
Wallace, a careful observer of this race, ranks them intel- 
lectually higher even than the Malays, accounting for their 
social inferiority by their less favourable surroundings 
and remoteness from the civilising influences of more 
highly-cultured peoples. A very pleasing account is given 
by Cook of his visit to the New CaMonians, who are 
generally regarded as an unfavourable branch of the 
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family. He describes the land about the villages as “finely 
cultiv>ited, being laid out in sugar-canes, plantations, 
yams, and other roots, and watered by little rills con- 
ducted by art from the mam stream, whose source was in 
the hills, . . Some roots were baking on a fire in an 

earthern jar which would have held six or eight gallons , 
nor did we doubt its being their own manufacture." And 
further on “ The plantations were laid out out with great 
j'udgment, and cultivated with much labour." The re- 
ference to earthenware is curious, because the Polyne- 
sians are generally supposed to be ignorant of the potter’s 
art. But a taste for art in general, and especially fur 
decoration, is one of the most distinguishing features of 
the Papuans Their arms, idols, houses, boats, and other 
objects are often adorned with very tasteful and elaborate 
designs, and some of their tatooing presents extremely 
elegant patterns Fbey have donicsticdted the pig, dog, 
and poultry, and they cultivate the yam, sweet potato, 
banana, sugar-cane, taro, bread-fruit, and mango 
Amongst their arms, besides the spear and bow, arc the 
bamboo blowpipe, and dint knives and axes like those of 
the neolithic age in Europe. Cannibalism seems to be 
extremely rare in the West and in New Guinea, but until 
suppressed was universal in New Zealand and Fiji, and 
IS still prevalent in New Britain and many other parts of 
Melanesia From this division of the family it seems to 
have passed to the brown Polynesians, many of whom 
were formerly addicted to the piacUce It reached its 
climax in Fiji when, shortly before the annexation of 
these islands to Great Britain, a whole tribe was con- 
demned to be roasted ahvc and eaten. As they were too 
numerous to be consumed at one meal, it was arranged 
that at the annual taro harvest one family should be baked 
and eaten with that esculent, and the arrangement was 
scrupulously earned out until the annexation seasonably 
intervened to save a remnant of the tribe (/?£ 

A H Kkane 

(ra bt contiHUid ) 

PROF, HUXLEY ON EVOLUTION 

AT the meeting of the Zoological Society on December 
14, among the papers read was one by Prof Huxley on 
the application of the lav^s of evolution to the arrangement 
of the vertebrata, and more particularly of the mammalia. 

We take the following report of the paper from the 
Times — 

Prof Huxley began by saying, — There is evidence, the 
value of which has not been disputed, and which, in my 
judgment, amounls to proof, that, between the commence- 
ment of the Tertiary epoch and the present lime, the group 
of the Equid® has been represented by a senes of forms, 
of which the oldest la that which departs least from the 
general type of structure of the higher mammalia, while 
the latest is thit which most widely differs from that type 
In fact, the earliest known equine animal possesses four 
complete sub-equal digits on the fore-foot, three on the 
hind-foot , the ulna la complete and distinct from the 
radius , the fibula is complete and distinct from the tibia; 
there are forty-four teeth, the full number of canines 
being present, and the cheek-teeth having short crowns 
with simple patterns and early-formed roots The latest, 
on the other hand, has only one complete digit on each 
foot, the rest being represented by rudiments ; the ulna is 
reduced and partially ankylosed with the radius , the fibula 
la still more reduced and partially ankylosed with the tibia , 
the canine teeth are partially or com^etelv suppressed in 
the females ; the first cheek-teeth usually remain un- 
developed, and when they appear are very small , the 
other cheek-teeth have long crowns, with highly com- 
plicated patterns and late-formed roots. The EquiddC of 
intermediate ages exhibit intermediate characters. With 
resMct to the interpretation of these facts, two hypotheses, 
ind only two, appear to be imaginable. The one assumes 


that these successive forms of equine animals have come 
into cxibLeiiLu independently of one another The other 
assumes that they are the result of the gradual modifi- 
cation undergone by the successive members of a 
continuous hue of ancestry. As 1 am not aware that 
any zoologist maintains the first hypothesis, 1 do 
not feel called upon to discuss it. The adoption 
of the second, however, is equivalent to the accept- 
ance of the doctrine of evolution so far as horses 
are concerned, and, m the absence of evidence lo 
the contrary, I shall suppose that it is accepted. 

I Since the commencement of the Eocene epoch, the ani- 
mals which constitute the family of the Kquidie have under- 
gone processes of modification of three kinds . (i) there has 
been an excess of development of one port of the oldest 
form over another ; (2) certain parts have undergone 
complete or partial suppression , (3) parts originally dis- 
tinct have coalesced. Employing the term “ law " simply 
in the sense of a general statement of facts ascertained by 
observation, 1 shall speak of these three processes by 
which the Eohippus form has passed into Equus as the 
expression of a tnree-fold law of evolution. It is of pro- 
found interest to remark that this law, or generalised 
statement of the nature of the ancestral evolution of the 
horse, IS precisely the same as that which formulates tlie 
process of individual development m animals generally, 
from the period at which the broad characters of the 
group to which an animal belongs are discernible onwards. 
After a mammalian embryo, for evample, has taken on its 
general niammalian characters, its further progress towards 
Its special form is effected by the excessive growth of one 
part in relation to another, by the arrest or suppression of 
parts already fonned, and by the coalescence of paitb 
primarily distinct This coincidence of the laws of 
ance.stral and individual development, creates a strong 
confidence in the general validity of the former, and a 
belief that wc may safely employ it in reasoning deduc- 
tively from the known to the unknown. The astronomer 
who has determined three places of a new planet calcu- 
lates Its place at any epoch, however remote , and, if the 
law of evolution is to be depended upon, the zoologist 
who knows a certain length of the course of that evolution 
in any given cabe, may with equal justice reason back- 
wards to the earlier, but unknown stages. Applying this 
method to the case of the horse, 1 do not see that there is 
any reason to doubt that the Eocene Equidse were pre- 
ceded by Mesozoic forms, which differed from Eohippus 
in the same way as Eohippus differs from Equus. And 
thus we are ultimately lea to conceive of a first form of 
the equine senes, which, if the law is of general validity, 
must need have been provided with five sub-equal digits 
on each plantigrade foot, with complete, sub-equal ante- 
brachial and crural bones, with clavicles, and with, at 
fewest, forty-four teeth, the cheek-teeth having short 
crowns and simple-ndgcd or tuberculated patterns. Moie- 
over, bince Marsh's investigations have shown that the 
older forms of any given mammalun group have less- 
dcvcloped cerebral hemispheies than the later, there is a 
pumd fattc probability that this primordial hippoid had a 
low form of brain. Further, since the existing horse 
has a diffuse allantoic placeniation, the primary form 
could not have presented a higher, and may have pos- 
sessed a lower, condition of the various modes by which 
the fcEtus derives nourishment from the parent Such 
an animal as this, however, would find no place in 
any of our systems of classification of the mammalia. It 
would come nearest to the Lemuroidea and the Insectivora, 
chough the non-prehensilc pes would separate it from the 
former, and the placentaiion from the latter group 

A natural classification is one which associates together 
all those forms which are closely allied, and separates them 
from the rest. But, whether m the ordinary sense of the 
word “alliance," or in its purely morphological sense, it 
is impossible to imagine a group of animals more closely 
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allied than our pnmordial hippoidd are with their de- 
scendants Yet, according to existing arrangementSi the 
ancestors would have to be placed m one order of the 
class of mamnialia and their descendants m another It 
may be suggested that it might be as well to wait until the 
pnmordial hippoid is discovered before discussing the 
difUcuUies which will be created bv its appearance. But 
the truth is that that problem is already pressing in an- 
other shape Numerous "lemurs^" with marked ungulate 
characters, are being discovered in the older Tcrtianes of 
the United States and elsewhere , and no one can study 
the more ancient mammals with which we are already 
acquainted without being constantly struck with the in- 
sectivorous characters which they present In fact, there 
IS nothing in the definition of either PnmateSj Carnivores, 
or Ungulates, which affords any means of deciding whether 
a given fossil skeleton, with skull, teeth, and limbs almost 
complete, ought to be ranged with the Lemurs, the Insec- 
tivores, the Carnivores, or the Ungulates. 

In whatever order of mammals a sufficiently long senes 
of forms has come to light they illustrate the Ihrec-fold law 
of evolution as clearly, though perhaps not so strikingly, 
as the equine senes does Carnivores, Artiodactylcs, and 
Persso-sodactyles all tend, as we trace them back through 
the Tertiary epoch, towards less modified forms which will 
fit into none of Che recognised orders, but come closer to 
the Insectivora than to any other It would, however, be 
most inconvenient and misleading to term these primor- 
dial forms Insectivora, the mammals so-callcd being 
themselves more or less specialised modifications of the 
same common type, and only, in u partial and limited 
sense, representatives of that type The root of the 
matter appears to me to be that the palaeontological facts 
which have come to light in the course of the last ten 01 
fifteen years have completely broken down existing taxo- 
nomical conceptions, and that the attempts to construct 
fresh classifications upon the old model are nccesssanly 
futde The Cuvieran method, which all modem classifiers 
have followed, has been of immense value in leading 
to the close investigation and the clear statement of the 
anatomical charActers of animals But its principle, the 
association into sharp logical categories denned by such 
characters, was sapped when Von Baer showed that, in 
estimating the likenesses and unlikenesses of animals, 
development must be fully taken into account , and if the 
importance of individual development is admitted, that of 
ancestral development necessarily follows. If the end of 
all zoological classification is a clear and concise expres- 
sion of the morphological resemblances and differences 
of aninmls, then all such resemblances must have a taxo- 
nomic value But they fall under three heads (i) those 
of adult individuals ; (2) those of successive stages of 
embryological development or individual evolution , (3) 
those of successive stages of the evolution of the species, 
or ancestral evolution. An arrangement is natural/ 
that is, logically justifiable, exactly in so far as it ex- 
presses the relations of likenesses and tinlikenesses enu- 
merated under these heads flcnce, in attempting to 
classify the Mammal in, wc must take into account not 
only their adult and embiyogenctic characters, but iheir 
morphological relations, in so far as the several foims 
represent different stages of evolution And thus, just 
as the persistent antagonism of Cuvier and his school to 
the essence of Lamark's teachings (imperfect and objec- 
tionable as these often were in their accidents) turns 
out to have been a reactionary mistake, so CuvicHs 
no less definite repudiation of the principle of Bonnet's 
des itres"* was no less unfortunate. The 
existence of a '^scala animantium," is a necessary 
consequence of the doctrine of evolution, and its 
establishment constitutes, 1 believe, the foundation 
of scientific taxonomy. Many years ago, m my lec- 
tures at the Royal College of Surgeons, I particularly 
insisted on the central position of the Insectivora among 


the higher Mammalia; and further study of this order 
and of the Roden ti a has only strengthened my conviction 
that any one who is acquainted with the range of variation 
of structure m these groups possesses the key to every 
peculiarity which is met with in the Primates, the Carni- 
vora, and the Ungulata Given the common plan of the 
Insectivora and of the Rodentia, and granting that the 
modifications of the structure of the limbs, of the brain, 
and of the alimentary and reproductive viscera which 
occur among them may exist and accumulate elsewhere, 
and the derivation of all Eutheria from animals which, 
except for their dilTuse placcntation, would be Insectivores, 
IS a simple deduction from the law of evolution. I venture 
to express a confident expectation that investigation into 
the mammalian fauna of the Mesozoic epoch will, sooner 
or later, fill up the blanks which at present exist in the 
“ scala mammalium " Prof Huxley proceeded to give 
details on which his conclusions were based, and dwelt 
on the fact that much further careful work is needed 
to clear up problems before us 


NOTES 

We aie enabled through llie courtesy of the Council of Lhc 
Koyal Society uf Edinburgh to picbcnt oar readers with an 
abstract of a remarkable paper by Mr John Ailken, on 
Dust, Kog and Mist The paper opens up new lines 
of inquiiy, and indeed a new future, to what has hitherto 
been one of the most diiTicuU branches of meteorology, viz 
the investigation of the vapour of the atmosphere, which 'we 
may safely predict meteorologisls v ill not he blow lu following 
up Mr. Aitkeii cuntinucii the prosecution of the inquiry, and 
wc learn that last week he has exjxininented with tempera- 
tures as low as 14° 'o r. with the result that equal ly as at 
higher temperatures, Iheic is no cloudy condensation when there 
IS no dust j but, when there is da'll, cloudy cotidensution takes 
place on the dust nuclei, the amount of dull liness being of 
course relatively small at sucli low temperatures on account of 
the '^mall amount of vapour present. Taken along with Prof. 
Lister's experiment'?, in which it was shown that a single 
drop of ram develop ed organisms iii '’cn'iitive solutions which 
would otherwise have remained for months unaltered, it shows 
that germ- producing matter, or gums themselves, form at 
least a part of the cloud- and fog-producing dust, llenca a 
cotton-wool respirator may prove n piotection against disease 
Wc have said enough to show that the paper is one of interest, 
not only to the physici&t and the meteorologist, but also (and 
perhaps even specially) to the physiologist and the sanitarian. 

We are pleased to learn that Dr. W. De La Rue, F R S , 
has been chosen a Corresponding Member of the Pans Academy 
of Sciences in the Section of Astronomy 

Baron de Chaudoir, Mr. McLachlan, and Baron C. R. 
Osten-Sacken have been elected honorary members of the Ento- 
mological Society of Belgium, filling the vacancies in tlie Ubt 
caused by the deaths of Dr. Boisduval, M. MuUant, and Dr. 
Snellen van Vollenhoven. 

It is proposed to hold a meeting of the Association for the 
Improvement of Geometrical Teaching on ^Friday, January 7, 
in the Botanical Theatre of University College, Gower Street, 
at 11 a.m. The sub -committees appointed January 11, 1878, 
have prepared, and circulated amongst the memben, draft 
syllabuBCS of solid geometry, higher plane geometry, and geO' 
metrical conics, and will present their Reports at the meeting. 
All persons interested in the elementary teaching of geometry 
are invited to attend. 

According to a resolntion of the St. Feterxburg Society of 
Naturalists, the work of Frof, Wagner on "Meduec and 
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Hy droids of the White Sea,” will be publUhed in German and 
Frenchj with fifty tablcii of cograving'T. 

Thi Peabody Academy of Science [(Salem, Massachusetts, 
U,S A ), after a forced suB)iensioii of its publications for mx 
years, announces that the w ill be resumed at an early 

date. 

Dr, lIoEK of Leiden writes us that a first part of the Zoo- 
logical Results of the Dutch Arctic Cruises with the 60-ton 
SchooiiLi Wilhm ivii'j will Ehorlly be published llic-eic- * 
suItG — a preliminary report of whidi Jifr D^Uiban has given m 
the October number of the Ann, and Mag. oj Nat, Ih\t . — uiU 
be piibliiihed as an extra volume of the Nude}landiich €5 
Aichw fur Zoologic (Leiden, IL T Unll) TIil difTerent 
articles mil be written in Lnglisb, French, or Gernnn, ind the 
distribution of the material has been as follovi s — Sponges, Dr 
G C J, Vosmaer, Kcliinoderms, Prof C K. HutTmann ; 
Ifydrojds and Polyzoa, Dr W. J 'N'^igeliua ; Nemer tin cans. Dr 
A A. W Ilubrcchl , other Woinis, Dr U florsL; Pycno- 
gonul'i and Crnstaceans, Dr P. P. C. Huek , Lmncllibranchiate 
MolJusk«j, Mr. D van Haren Noman , Gantmpodous MolIiiblvS, 
Mr 111, W. vun Lidlh dc Jeiidc; Fishes, Dr A A. W, 
Hubrecht, Hirds, T'rgf 11 . Schlegcl The first ]'ait LonUins 
the Worms, the Pycnogonids, the Lamelhbranchiate Mollusk'*, 
the Fishes, and a description of the only mammal captured, and 
Will be Issued before the end of January 

The death is announced of I'lof Karl H Heller of the K K, 
Theresianum at Vienna, a natuiaUst well Kiioun by Ills numerous 
WLitings. 

Reports from Honolulu describe an eruption of the Manna 
Loa Volcano (llawai) as the grandest which has ever been 
observed, It bigan on November 5 at some nine Ktlomclrcs 
distance fLoin the sumiiiit of the cralcr Ihe ciuplion of lava 
wa^ accompanied by terrible explosions 

FarUIQUAKes aie repoUed (1) from Thc'Cia, wIictc a vhock 
was observed on Deccnibci ro m the aftcinoon , (2} from Sdiloss 
Tiakostyan and environs (111 the mounlains of Nurthein Cioatia), 
where thiee violent shocks occurred in the night of December 
lo-ii , (3) from Smyrna, where, on December 12 at 9 40 p m , 
a tolerably powerful shoclv was noticed On the 2311! ijisl , 
alMJut 5 p.m , a shock of earthquake was full at Buchaiest, 
Ru</tchiik, Kublcndje, Galalz, llcrlad, and Ja.ssy In the 
night of December 16-17 earlliqu,ike shocks were fell in 
Agram, id close succession, about 1 1 pm About the same 
hour shocks were observed in various parts of Cainiola and 
,Styria, fg. lu Gurkfcld at 11,4 and ii 9 pm, m GioSi»ontag, 
near Fnedau, three quickly- successive shocks , in Pragerhof tw o 
pretty sharp shocks ; m Pcltau and in Marburg one strong shock 
each In Csakathum (Hungary) and iicighbourhoofl strong 
earthquake motions were likewise observed the i^aiiic night 
about 11,20 pm. In the night of December 2122 shocks 
were again felt in Agram, of which one about 1 a in 
was pretty violent. In the environs of Agram slight cailh- 
vibrations ore still constantly being cxpencnced. At about 
ten minutes past five o'clock p.m. on December 25 two rather 
severe shocks of earthquake occurred at Odessa within a 
very short interval of each other Tlicy appear to have come 
fram the direction of the Middle Daimbe, and, passing through 
Houmania and Bessarabia, spent themselves here on the shores 
of the Black Sea in South Russia. They seem to liave been 
most strongly felt at the Bessarabian towns of Bieletz, Kishineff, 
and Tiraspol, for the walls of some of the houses were cracked 
in consequence. At Odessa the effects were limited to buildings 
and furniture being more or less roughly shaVeop or light articles 
such as vases, bottles, and glassy, being thrown down. The 
weather was extremely mild and calm at the time, and the sky 
but very pai daily clouded. 


Falb's theory is gaming in favour with the population, 
especially as he predicted fresh cartlitiuakcs in the Agram region 
from December 15 to 3 1 1 ‘alb has enunciated his theory m a 
new ly-pubhshcd popular work entitled "Die Umw.ilzungcn im 
Wellall” (Revoliitiona m the Gniverse) These are treated 
under three heads ; (i) in the star regions, (2) in the region of 
clouds , and (3) in ihi^dcpths of the earth. 

Inr tomb of ImmanuLl Kant at Konigsbcrg will scon lu 
dccoiatcd m a worthy manner. Upon a suitable pcclcbUl a 
marble bust of llic great philosuphei W'lll be placed, llic bust 
IS the work of Prof Sicmering 

” AlLiiRLEi gctammeltc ornithologibche BeobaebLungen ” is 
the title of a new book fium the pen of Rudolf, Crowm Pi nice 
of AusLiia, just jmblishcd in a limited number of copKs, which 
have been prcsthlcd by the aulhoi to bis friends 

A MONUMii.Ni of the celebialcd ornitbulugist Naumaun was 
recently unveiled in the Sclilossgarten at Kuthen upon the 
occasion of the ccnlenaiy of Naumann’s birth. 

Tlic German Fjbliciics Union have, according to the proposnJ 
of Prof Nitschc of "lhaiand, resolved to offer a prize of 50C 
marks (25/ ) for the best trc.ilibe on ihe following subject Of 
the ova of fish wdiicli are sown out for breeding, ainl particulailj 
of the ova of the SalmonidEC, a large percentage is completely 
destroyed by fungi, wcll-knuwn to pisciculluiibls as byssus or 
“mould,” and Iielouging partly to the family of Schizoinycetre 
and paitly to that of Saprolegniacc.v A detailed boLanica 
dcscnption of the rcsix:ctive gcneiA and ‘-pccics, their biology 
and propagation, as well is an account of Iht manner of then 
iiiUoduction mil) the piSwiciiUui al ajiparalu'^, of the condition' 
I which favour then development and of tlic way in which the) 
destroy the ovum, is now rcijuucd At the same time the ques- 
tions me to he discussed wheibci .uid hy wbnt inuaiis it would be 
possible to prevent their intioduLlion, and wbuL measure'. v\uuU1 
best slop a continued spreading of the cmI when once introduced 
into a breeding place UJic lie, allies are lo be •■ent, undti iht 

l1^ual formalities, lo the office of the German Fisheries Union, 
9, Leip/igei riaiz, Beilin The compcliiion for Ihe prize is tc 
be an inlernatioiial one, and the ticali^es ni.iy l>e written 11 
Geiman, rnglisli, 01 biLiich. The final tuin is October 1, 
18S2. 

We have received specimens of llic diaiies published b) 
Messr*; De La Rue. While their beauty anrl con vein encL C(<m 
mend them to everybody, they ought Lo be of special value Lc 
lovers of science, as they coniaiii so many sciLniihc d.ila. Iheir 
gel -up and gcneial ulihly arc beyond praise 

'Ihe Comptcj i Indus llie Pans A cad Liny of .Sciences fui 
December 20 is cnUicly occupied with the ducnMrsca pronounced 
at the funeral of M Michel Charles by rcpii^scnta lives of the 
vaiiou^ bodies with whicli tlie deceased menihcr was connected— 
MM. J Bertrand, JJoiujucl, T au-'sedat, liumas, and RolUiul 

At the Itiit meeting of the St Pcteisbuig Society ol 
Gardening M. Grigoru.ll made an intaC'sling (.umrauniLalior 
cm Japanese gardens. The Japanese are most passionate loier- 
of gardening, which la carried 011 by all classes of hocietyi 
from the great palaces to the most humble liou-.c^. Girdcning, 
as well as the .art of making bouquets, is taught m schools, and 
nowhere eUe m F.uropc arc there so many gaidciis as m Japan 
The species cultivated 111 the .small private gardens are mostly 
miniature retiresentatives of great trec'i. All new b[iecics and 
varieties of garden flowers and trees are sold at high jniccs and 
become known throughout the country wth gicat rapidity M 
GngoricIT exhibited during his lecture a most interesting collec 
tion of phoLographh of Japanese gardens 

The Russian scieulific bodies continue to express then 
sympathy with Pruf. Mcndeleeff on the occasion of the refusal 
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by the Academy of Sciences to admit bun u Member of that 
b^y. The Rusbimi Chemical and Physical Society, while 
electing him Honorary Member, has presented him vith an 
address in iihich it is stated that the Society considers him to 
be a chemist who has no equal among Russian chemists ” Many 
scientific bodies the UnivcrMly of Kicff, the Society of 
Hygiene, &c , have elected him Honorary Member or President. 
A public subscription has been opened for the institution of a 
prize beanng his name, and a great dinner was given in his 
honour by the St Petersburg savanfs, among whom we notice 
the most eminent Kussian Members of the Academy of Sci< nces 
It is worthy of notice that Professors Korkin and SetchenofT, as 
well as the late M. llilferding, the Fanslavist exploriT of 
Slavonian literature, met at the hands of the Academy of 
Sciences the same fate as M. Meiidelee/f. 

The law for the isolation of the French National library has 
been adnpted by both Houses of the French Parliament, and 
the necessary expropriation for the great woik will begin imirc- 
diately 

At a recent sitting (he Municijial Council of Paris voted a 
sum of 400/. for the establi liment of a School of Chemistry. 
It will be opened free to the pnpils of the ■several Municijial 
schools who are de iMus of practice 111 chemical Industrie . 

The French Government is to establish in Egypt a school of 
Egyptul >gy, which will be directed by M Masjicro, now Pro- 
fessor of Egyptology to ihe College of Fiance This creation 
will l>e (he third school established abroad at the e\pen‘'e of the 
French Budget , The two others arc one at Rome and the other 
at Athens. 

The Thirteenth Annual Report of the Eastbourne Naiu'al 
History Society tc‘'tifics to the Society's continued iirospeiiiy 
At the meeting of November 19 Dr Koyston Pigotl read an 
interesting paper on "The Limits of Human Vision ” 

The Proc€iding\ of the Belfast Natural History and Philo 
Kophical Society for 1878-80 contains, besides several general 
papers, a few natural history papers of local interest, including 
one (with illustTaliuns) on Irish Spiders, by Mr Thomas 
Workman. 

A BA I NEOLOQiCAL and a patent ] roUction exhibition wjI be 
held at iTankfoTt-on Lhc. Main in 1S81, 


OUR ASTRONOMICAL COLUMN 

Variahle Stars — Amongst the stars which, from a com- 
parison of llie various catalogues, exhibit more or less strongly 
signs of variability, may be mentioned the following, which ne 
take in order of right ascension , the positions are for the year 
1880 

1 Lalande 2037-8. R.A. ih. 3m. 24s , N P.D, 38“ id 5. 
On September 29, E 79 <^f Lalande rated this star lOin., and on 
Dcccniber 27 following, 8'g ; the B.D, (by which letter*, we 
refer to the Bonn Darchmuiterung) has 7 o. Harding marks it 
a ninth. 

2 40 Cnssiopese. R A. ib 28m 57s , N.P n 
Lalande calls this star 4m. m September, 1789, and G 1 

1790. In Argelander’s /one No. 167 on January Im, 1843, 1 
was estimated 7, yet in the D.D. it ii 5 2 In the first Rodcliffe 
catalogue, where great attenlion waa given to the magnitude*., it 
IS 4 7 , Piazzi has 6, Groombndge 5 6, and Heis the *ame. 

3 Lalande 48645, R.A, 2h 32m. i5«;., N.P D 40“ 57''4 
Estimated 9 m Sepiember, 1790, and in January fitllowing; 
but It has since been discerned with the naked eye, Hen calling 
it 6 7* The B.D. has 6*7 It is not in Houzcau 

4 Bradley 396. R.A 2h. 531D. 139., N P.D. 8’ 59' 8. 
Lalande rat^ this star 4 5 in November, 1789, and 7 in March, 
179a Groombndge, who made six observations for posilmn, 
estimated it 7, Heia and Carrington 6, while it is 5 '5 in the 
B, D 

5-35 Camelopardl. We have already referred to the marked 


discordances la the estimates of the magnitude of this fatar m the 
various calalogaes Ilembowski has directed attention to the 
probable variability of the principal component, and the star 
certainly deserves more regular attention at Lhc hands of obser- 
vers than il has yet received. R.A. 5h. 54m 58s., N PI). 
38" 25^*5 estimated magniturlcs vary from 5 5 to 8. 

6. Attention may be once more directed to the star which 
Rumker compared with Encke's comet at Paramatta, NSW,, 
on June 19, 1S22, and wi ich he rated at lhc lime 4 5 Whether 
It really attains (hi*, decree of brightness is not yet certain , it la 
however 6'0 111 the Uranonutria AtgenttMa, and was observed ox 
low as 8m. 111 1S73. 11 il B O says 6 5. Its light is a full 
yellow R.A yh 23m 15s , N.P D 91" 39' 5. 

7 65 Gcminoruni. K A 7h 22m 2ls , N.P.D 61" 50 3 - 
Lalande rated this star ns luw as 8^ in March, 1794, but calls it 
5i in I'ehniary following Bessel csuinated it 7 , all other 
obsti vers ‘^ay 5 or 5 6. 

8 16 L^oiiis Miiions R A. gh 42m 51s., N P D. 49^48' 7. 
D'Agelet ha<. 5 and 7 8, Lalande 6^, Piazzi 3 , the first RodclifTe 
Catalogue 6 6, Be-stl, Taylor, and the B D 7, llouzcnu 5 6, but 
neither Argelaiidcr nor llcis included it amongst the stars 
vi'ible to the naked eye 

9 Lalande 19034. R.A 9h. 34m. 49s, N.P D. 113“ 2' 7. 

I It appears strange that a star 1 olated os this is should not have 
been more frequently observed on the meridian, if always as 
bnght as say 5m, irAgelel and Piaz/i havenol got it , I^alande 
calls It 4^ on Maicli 21, 1 797 , ArgeUnder lias 6 on March 6, 
1850, 4 on bebruary 16, 1851, and 5 on March 8, 1852 , Ileis and 
Huuzcau call it 5, and (jould 5 2. 

If w’C may rely upon ihe observations of Kirch caily in the 
last century there would appear to be sensible changes 111 the 
relative brightness of jS and S Scorpii , on January 17, 1704, he 
writes und B erscbicncn fast im gleicncr Grosse, jedneh B 
eiii wenig heller ('etzt 1st ^ 2, B 3 grossc)/’ while on April i 
following he records "B nierklich grosser aU ^ " Argelander 
and lleis estimate jB and B respectively 2 and 2 3 , Gould bos 
no sensible didcrence. 

10 Lalande 38405. R.A 2oh, 0111. l6s , N.P D. 94° 45' 4. 
This star rated 6 on July 15, 1794, 7 011 August 15, 8 on 
August 20, and 7^ on August 30 of the following year It is 8 
in Bes&el, 7 in Wolfcr’s map, one of the senes of the Berlin 
Academy, and 6*7 in Heis and Hou/eau Gould does not give 
it It might be inferred from l^alande'fi observations that the 
period 1-. not very long 

11 33 Capncorni. Chacornac says of this star . " Observ^e 
tantot uJus brillanic, tantot mi mb qu’une etoile de 7 "“^ grandeur 
dont elle e^^t voisine " the seventh magnitude alluded to being, it 
may he presuuietl, O A 21386, which follows 2m, 12s., 9''4 to 
the south 33 Capncorni is 5 6 in Argelander, 6*5 in Heis and 
Bchrmann, and 5*7 in Gould , it is one of Chacornau’s red stan, 
Gould also colls U red The evidence of variability ui this coae 
seems to rest wilh Chacornac R A 2ih 17m 2is., N P D. 
lu"2l''5. 

12, 17 1 Andromedx, a star previously noted in this column 
as variable In the " British Catalogue^' it is rated 4, Brodfey 
and Fiaz/i call it 7 ; I alande’s three estimates are 5, 5 and 4 , 
D*Agclet has 3 4 and 6 . the first RadclifTe catalogue 3 9, and 
the B.D. 42; cdimates from 4 to 7 are therefore hufficiently 
confirmed , the variation may be slow, but the star certainly 
deserves allcntim R A 23h 32m. 15s, N P D 47“ 24' i. 

The Comet 1873 VII — The comet discovered by Coggia at 
Marseilles on Noveinber 10 and by Winneckc on Novemher 11 
was soon lost in Europe from its rd|jid southerly motion ; indeed 
the observations extend over less than a week. The elements 
exhibited a similarity to tbo^e which had been assigned to a 
cornel detected by Pons in February, 1 8 18, but very imperfectly 
observed, and Pnif. Weiss, the present director of the Impenal 
Observatory at Vienna, wai; at the trouble of examining the 
question of possiVile ideniUy as closely ns the data permitted. He 
formed three normal po^ 11 ions frdm tne small number of observa- 
tions — for November 11, 13, and 15 — and under the condition 
that the first and third normaL should be exactly represented he 
a*^certained how the second one was represented on the assump- 
tion (I) that the orbit was parabolic, (2) that the period of revo- 
lution corresponded to the interval between the penhelion- 
pia-agea in 1818 and 1873, or 55 82 years , and (3) that the 
comet had completed eight revoluiionB in this interval, or that 
the period extends only to 6 977 years. As a matter of fibres 
the omement was found to be slightly closer for hypothesis (3) 
than for the other two, Ihe parabola snowing the largest difler- 
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ence. Hence so far os the paucity of data in 1873 enabled any 
judgment to be formed, the preference ap [wared to belong to the 
revolution in 6*977 years. On this suppoiiition there would be 
a very near approar^ to the orbit of Jupiter near the ascending 
node, which would render possible an amount of perturbaiiuii 
at some past time, that migut have fixed the comet m an orbit of 
such limited dimensions 

If the comet were really revolving in an elliptical orbit with 
this period of revolation, neglecting [wrlurbatians, which might 
however be sensible since 1873, it would be again due at pen 
helion about November 24 in the present year, in which case Us 
track m the heavens would not be very dilTerenl from that 
followed m 1S73. We are not aMare if any scorch ha^ been 
made for the comet It would have been possible to have 
decided in 1673 ^ iiboit period were admissible could observa- 

tions have been obtained in the southern hemisphere - this was 
not done, and the identity of the comets of 18 iS and 1873 
remains therefore open to conjcctuie ; but it must be borne in 
mind that the data in the former ycai are in a high degree 
uncertain, 

Fecmulk's CokulT — Llement'i computed by the discoverer 
fioui observations at Copenhagen on December 16, 17, and 20, 
have a general resemblance to those of the comet of 1807, so 
elaborately discussed by Uessel, but after his icsulting period uf 
many centuries, and considering ilic [losiLiou of the orbit in the 
ay stem, there can be of course no LpicUuiii of identity of the^e 
bodies. At Greenwich noon on jaiiuaiy i the comet's position 
will be, by Fechule’s elements, m k A 2oh i 9m , N I* 1 ), 
70“ 24', and on January 5 m R A 2oh 19 6m , N.F 1 ) 68" 30' 


CIItmCAL NOTES 

MM Hautkfluilll and Ciiai'iuis, m conlinumg llicir 
invealigaLion of the conditions under ^^hlch oxygen is tians 
formed into ozone, have shown in Comfit, itnd. that the 
character of the elcctiic discharge to sshich the oxygen is 
uihjecLcd largely influences the quanluv of ozone produced If 
the discharge assume the character or a luminous shower the 
maximum amount of ozone is produced, the temperature of such 
R di'wh urge being lower than that of the 01 dinar/ The 
producUon of this special form of discharge i*> ensured by mixing 
with the oxygen a small quantity of a foreign gas w hose physical 
properties are dissimilar from those of oxygen, of the gases 
expenmented with silicon fluoride has given the bc>it results 
If nitrogen be the foreign gas the IraUiformation into ozone is 
gi eater than when pure oxygen is employed, but the discharge is 
not altogether Imiunjus, Hydrogen is more effective than 
nitrogen The presence of carbon dioxide also insures a large 
amount of ozonation In their earlier expei iniciits on the lique- 
faclioii of ozone the authors only succeeded 111 obtaining a mist m 
the Cailletet tube when the pressure was suddenly withdrawn, 
lliey now find that if a mixture of carbon dioxide and oxygen 
which has been ozonised at a low temperature be submitted to 
the action of the silent discharge at — 23“, and be slightly com- 
piessed, the gas acquires a deep blue colour,* and after a time a 
blue liquid is produced. At — 88" the liquid is very dark blue. 
When carbon dioxide is decomposed by the electric spark at 
- 23'’ a blue gas la produced, and at a certain pressure (exact 
pressure is not mentioned) the undecomposed carbon dioxide 
condenses to a blue coloured liquid By this experiment the 
authors think they have proved that ozoue i^ one of the products 
of the decomposition, by the spark, of carbon dioxide. 

The heat of formation of l^nzcne has recciill/ been measured 
by ITiomaen {Berliner Bertchte) and by Berthel Jt (Com/i. md.) 
The results show con •.idcrabte diflerencei, but from the accounts 
of the experiments, Thomsen's number seems the more trust- 
worthy. For the heat of combiution of gaseous benzene Thom- 
sen finds the number 805,800 heat units ; Derthelot the number 
776,000 For the heat uf formation of gaseous benzene, at 
constant volume, from amorphous carbon and hydrogen, Thom 
acn finds —20,120 heat units, Bcrthelot, on the other hand, 
finds + 580a Berthelot does not state whether this number is 
calculated for constant volume or constant pressure. Thom.cn 
makes certain theoretical deductions from the value which he 
has found for the heat of formation of benzene, baaing these on 
his calculations for the heat of formation of ''iingly- ani 
duubly-Linked" carbon atoms (s^e Nature, vol xxli p. 608) : 
he concludes that the generally accepted hexog m formula for 


benzene is probably incorrect, and that a formula in which each 
carlion atom is ‘'singly linked " to three others u lobe preferred 

Berthelot finds the heat of formation of gaseous dipro- 
pargyl — Callg — a metamer of benzene — from amorphous carbon 
to be -64,800 heat units The instability and easy polymcnsa- 
lion of this body are explained by the great absorpuou of heat 
which Occurs m its formation Attempts to Iran dorm dipro- 
parg}d into benzene were un 'successful. Berthelot has also 
determined the beits of formation of various hydrocarbons, and 
finds certain constant diflcreiiceb between the successive members 
of homologous series. 

Herr V. Mever describes lu the Berlins Benchte a very 
elegant modification of his method of determining vapour densi- 
ties, whereby the specific gravities uf permanent gases may be 
r(s\dily measuied at veiy high temperalures. At the highest 
temperature of a Schlusing's furnace (about 1400 ) the density 
of hydrogen vapour was normal. It has n:)W been shown that 
the coeflicients of expansion of the following gases are not 
changed at very high temperatures tellurium, sulphur, nitrogen, 
oxygen, hydrogen, mercury, carbon dioxide, hydrochloric acid, 
arsenious oxide. 

The following numbers for the vapour densities of tellurium 
and seleninm have been recently obtained by Dcville and Troosl 
{Comfit rend ) — Selenium at 1420“ = 5 68 (calculated = 5 54), 
tellurium at 1440" = 9 o, at 1 390'" — 9 08 (calculated = 8 93] 

In the IVtat Acad. BxncAif Herr Offer describes the results 
of experiments which he thinks show that GuthneS cryohydrates 
are merely mixtures uf various salts and ice alcohol dissolves 
the ice, leaving a "skeleton" of undissolveU salt, cold water 
dissolves the ^alt, and leaves the icc with the form uf the cryo- 
hydrate Soluliun of a crynhydrale is attended with the same 
thermal change as solution of the salt and ice separately. 

The connection which exists between the opium and cinchona 
alkaloids, and between bDth of these groups of compounds and 
p/ndinc, has been recently made more apparent by ilie work of 
llcrr E v, Genchlcn {Berhn^r Bertchte), who has shown that 
the so-called apophyllenic acid — obtained by oxidising the opium 
alkaloid cotarniiie — is really the acid methyl salt of pyridine dicar- 
buxylic acid, which ncid is obtained from the cinchona alkaloid 
cinchonine, and which when heated with lime yields pyridine. 

When an aqueous solution of potassium, sodium, it lilhium 
chloride, or potassium nitrate is kejit for some time in n vertical 
lube, the upper part of which is maintamcxl at a considerably 
higher temperature than the I iwcr part, diffusion of the salt from 
the hotter to the colder part occurs, according to M C. Soret 
[A'lduf/orschct] The amuunt of diffusion in a given time 
depends upon the original conceiUraliuii of the solution, and is 
also connected with the molecular weight of the ^alt used. 

M. Dufei stated some little time since that the refractive 
index of a mixture of isDmorpbuus salts in solution is equal to 
the mean of the indices of the comp mens llcrr Fock (in 
Zeitschtiji fur Crydallo^afihit) concludes, from meisurements 
of the refi active indices of soluUuns uf thallium and [lotassium 
alums, of lead and strontium thiosulphate, and of magnexinm 
chromate and sulphate, that Dufet'^ statement dues 11 jt hold 
good in all cases for the second pair of salts mentioned above 
U u approximately correct In Comfit, rntd Dufet gives num- 
bers sjiow'iiig that his statement applies to a mixluie of magiie* 
Slum and /inc sulphates 

In Comfit rend M Demircay dcsciihes two new compounds 
containing sulphur, nitrogen, and chlorine, viz , SNCl and 
(bN),Cl' the former prepaicd by passing chlorine into a solution 
of nitrogen sulphide m chloroform, and the latter by adding 
’ nitrogen sulphide to a solution, in chloroform, of the compound 
SNU- SNCl Is partly decomposed by heat, in accordance with 
the equa'ion 2SNCI sN | S^Cl, 

I The relation between the total energy developed in the 
I chemical reactions which occur in vanous kinds of galvanic 
batteries and the energy which ap[.icars m the form of current 
electricity, has been recently studi^ by Thomsen (iVtedemanH's 
Annalm) using a thermal method of mca'.unng the total energy. 
He finds that the whole of the energy developed in the chemiul 
change appears as electric energy in Darnell’s battery (with 
closed circuit), and in those forms of battciies in which the 
metallic surface of the negative electrode is not changed by the 
electrolytic proces-*, when nitric acid is u^ed as electrolyte the 
same total conversion of one into another foim of energy is 
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nearly realiied, but the gradual absorption, by the liquid, of 
reduction productii tsviU to couhe a deviation from thu le&uU. 

Bkhtiielot has recently studied {Compf tend ) the action of 
aiT and of hydrochloric acid m presence of an, on pure mercury 
lie confirms the generally accepted fact that pure mercury ib 
very slowly and superficii^y oxidised by the action of oir at 
ordinary temperatures If gobcouii hydrochlonc acid is fabaken 
with mercury inprcscnce of air mcrcuruiis chloride and wattir 
are produced. This reaction (Hgg’h2llCl I O — IIg|C 1 ,+ H| 0 ) 
is attended with the evolution of 53i4^ thermal units, whereas 
the oxidation of mercury (llg + O = IlgO) is attended with 
the evolution of only 21,100 units The action of hydrochloric 
acid m presence of air on copper (Cuy 1 211 C 1 + O = 
CUiCl- + HjO) is accompaiucd by the evolution of 26,500 
thcrmiil units, hydrochloric acid in absence of air is, as is well 
known, almost without action on metallic copper. 

In the course of his investigation into the acboii of phosphorus 
on hydriodic acid, Daraoiscau {Compt laid ) describes a tnelliod 
for preparing r^osphonium iodide m a ‘'tale suHiciently pure for 
general use. Ten parts ordinary phosphorus in small piecc'^ arc 
allowed to react for •.ome lime on twenty- two parts of an aqueous 
solution of hydriodic acid (saturated in the cold), two paits 
iodine are added, and the pho^^phorous acid which is produced is 
separated from the crystaU of pliosphonium iodide by washing 
with aqueou'i hydnodic acid. 

A SERIES of compounds, derived from nmncihydrie alcohols, in 
which the “hydrnxylic hydrogen " of the alcohol 15 rcjdaccd by 
aluminium, is described {Ch^m Ncivs) by Gladstone and Tribe 
These bodies are prepared liy the action of aluminium in presence 
of alnininimn iodide on the alcohol The new substances are 
solids, melting to clear liquids which do not solidify at tempera- 
tures much below the melting points of the solids , they are 
decomposed by wraler with forinalion of aluminium hydrate and 
the corresponding alcohol. 

The sulphides of vanadium have been investigated by Kay 
[Chem. Sat Jaum,). The compounds obtained by Berzelius by 
theacticn of Bulphurelted hydrogen on solutions of vanadium 
salts are shown to contain oxygen in addition to vanadium and 
sulphur, but no definite formula can be assigned to any of these 
bodies, Vanadium trisulpLide V.S^ is ubtained by the action of 
dry sulphuretted hydrogen on heated vanadium Inoxide, ns 
described by Berzelius When this compound is heatetl to bright 
redness 111 hydrogen, it is reduced to the disulphide VgS2, and 
when heated with sulphur to 400° it is converted into the 
pentQsulphide VjSg 

In the Ckem. Sac. Jaunt Kmg/clt describes expciimcnts on 
the atmospheric oxidation of phosphorus whicli seem to prove 
that ozoue and hydrogen peroxide are simultaneously produced 
when oir is drawn over phosphorus partially immersed in water 

Many so called basic sulphates of iron have been from time 
to time described - of the fifteen which arc generally recogni«>ed 
as probably existing it would appear from PicLeringS expen 
menta [C^em Soc. /owu.) that only one, viz, ircgOa SO^, 
actually exists 

Dr. Sydney Marsden has recently experimented on the 
action of boron on vanoui metals at bigh tem^ieTaturcs, lie 
finds {FnK R S. Kdin aiul C/tcrti. Sac, Journ ) that silver dis- 
solves amorphous boron, and that on cooling, pure boron is 
obtained partly in the graphitoidal, partly in the adamantine 
forui. Copper combines with boron to form the compound 

Prop. Bellati has published m pamphlet form, under the 
title " Propriety termiche notcvoli di alcuiu loduri doppi,” on 
extended and careful senes of observations of the specific gravities, 
specific heats, thermal expansions, and thermal clianges which 
accompany changes of colour and slruclure, of several double 
iodides of mercury, more especially of the three salts 11 gig . 2AgI, 
Hglg . jAglp and Hgig Cuglj 

Herr Haass describes in the Berliner Berichte a simple 
method of illustrAtiDg the existence of the so-called ''critical 
preuure” desenbed in this journal by Carnelley, A small piece 
of mercunc chloride is placed in a gU<:s tube which U closed at 
one end, and communicatei at the other with a Bunaen pump. 
So long os the manometer reeuters less than about 400 mm. 
pressure it u not poihiblc to melt the mercuric chloride by heating 
R; the salt passes at once from the aobd to the gaseous state. 
But imraediotelv tlie prruure rises above about 42011101. the 
mercuric chloride melts. 


In studying the condeniation woducts of aldehyde Prof. 
Lichen has obtained {Wied Akad. Bcr.) a new alcohol belonging 
to the same senes as glycenn, viz. C4H7(OH)3 The new com- 
pound, called butenyl glycerin by Licbcn, u a i^yrupy, sweet- 
Lasting liquid, fioluble in water, boiling at 1 72°-! 75° under a 
pressure of 27 mm. It forms a trhicetm analogous in nroperties 
to the natural fats , when heated with oxalic acid its bcnavionr is 
iiimilnr to that of glycenn formic acid is produced along with 
an oUy, strongly smelling substance which has not as yet been 
fully exammed 


PHYSICAL NOTES 

Mons a Anuoi proposes a new formula for calculating 
altitudes fioui IjarOmLlric observations, based upon that given 
oiiginaliy by I.aplace The existing methorl of calcubtion from 
observed monthly nr annual means is found, as Flantamuur has 
sho«n, to be defective, since its results exhiliil an uiiceitamty 
that vanes with the season, an elevated station appearing to ]je 
higher by day and in summer than at night 01 in winter As an 
example, when the height of ihc Gieat St, Bernard is iiiea''ured 
by comparison of barotiiLlcr observations between that place 
and Geneva, it would appeal that the height of the Great St*. 
Bernard exhibits a diuuial variation of 17 niLtrcs m winter and 
of more than 47 metres in summer , while the mean of the |une 
oh^ervalions gives a height of 25 mt-tres higher tlnii that found 
from the January nuitihcis ' These anom.'ilics M Angot c'c- 
plaiiii by the facts lint the mean temperature hetwieii the sla- 
tiops is Hot exactly equal to thu half sum of the two tuiTipeiatuiC':, 
and that the weight of the nir between the two ^LaLluIls is on the 
other hand greater when the mean tempeiatuic is low The 
rather complicated formula proposed by M Angot gives the 
diffeieuce in altitude by calculating directly the height of each 
station above an imaginary plane at which the barometric pres- 
sure is equal to 760 millims. No empirical cocAicients are 
needed in this case, the standard constants of Kegnaidt and 
others fni air and aqueous vaj^xmr being taken M. Angot has 
recalculated fioin his formula a new set of tables, involving all 
the corrections that iniLst be applied to the older tables of the 
Bureau des Longitudes. 

In a recent number of the Journal de Gen>vc M Colladon 
has poiotCfl out that a jioplnr or other tall tree may, if its roots 
strike into damp soil, serve as a lightning-conductor to protect a 
house , and he thinks he has verified this conjecture by examin- 
ation of a number of individual cases of lightning -stroke. In 
the case however where the house stands bet ween the tree and a 
piece of water, a pond or a stream, the shortest path for the 
lightning from the tree to the wet conductor may^bc through the 
house ' 

^ VON ZocH has described a new kind of electric dust-riijnies, 
which he legards as having an important bearing utxni the tncory 
of diithargcs m vacua, being in opposition to the view-i of 
Crookes. Tubes of I to 3 centims. diameter, and from 10 to 30 
ctntims in lenglli, were closed at both ends by corks picictd to 
receive copper wires In the tubes were nlaccil vaiious powders, 
bionzc powder being chiefly Uicd in preference to other'', which 
being lightci adhered to the sides of the tube One wire w-as 
then connected with the positive conductor of an electric machine ; 
fioui the other the icpelled dcclnciLy dissipated itself into the 
I air In other case-* the discharges of Leyden jars weic employed. 
Ihc cxpeninciils were all conducted at atmospheric pressure. 
When tlius treated the bron/c powder arranged it-elf m beauti- 
fully -maiked ridgcs or slrata, varying in legulanty according to 
the original distribution of the powder. A space free from all 
traces of powder was observed to surround the positive pole. 
Uusually there w'as a corresponding accumulation about the 
negative pole These ridges or striationfi may be compared to 
the atratificalions observable In Geisslcr tubes ; and Herr Zoch 
shows that vaiMtions m the strength of the electric discharges, 
in the width of the tubes, &c., produce upon these figures similar 
efiects lo those (hey produce on the luminous stnm of vacaons 
tubes. In thi*! present ca^^e a mechanical repulsion of the particlei 
lying near the poles undoubtedly takes place , and the author 
tnis research believes tliat the presence of light at the poles of 
the GeiRsler lube may be similarly accounted for on the hypo- 
thesis that the luminous regions are those of less density than the 
non luminous. Since the bronze powder is heaped up mostW 
about the negative pole the inference is that at the nc^Live pole 
of a Geissler tube the residual gas has a greater density than at 



Dec . 30, 1880] 


NATURE 


209 


any other part The stratifications produced by electric dih 
charges through ilamcs may be similarly explained ; and these 
reflCfirches have an obvioiui bearing on the structure of Liclitcn- 
berg's i\ell-kiioA\n figures 

Mons Mek( adier has been devoting some atkntiun to the 
subject of the photoplione, and moie particularly to the produc- 
tion of sounds by the simpler forms of the iiialrumcnt, in ia Inch a 
Gcleniuin icccivor with its electrical coiinectioiib dispensed 
with Ihc mu-ical photoplione — or, as M Mercadicr cluioses 
to stjle it, thL ladionhonc — may be desLiilicd as a sort nf 
optical ‘^lren, in vliicli a rotatiug disk pieiced with holes i>, 
Intel pohcd in the path uf a period of lays of light, causing 
intermittciiccs nf rcgulai period varying \Mth the speed of Lhc 
diiU Oui icadcii viU remember that such a beini f.illiiig on a 
simple disk of metal or of hard rubber throw s it into \ibiation, and 
It emits a note coi responding in pilch with the fiequcncy of ibe 
intcrmittenccs of the light Tii Prof Bell’s acliul instiumcnt 
tins " Bircn” was a heavy disk of brass pierced with hoks M. 
Mercadier preferB a disk of black paper gtimmcd upon a glass 
disk m order to get nd of the w'hislling sounds which even a 
gentle current of air prihduces on the brass disk It may be 
noted in passing that M Duboscq has independently cun^tnictcd 
Miuilar disks The receiving disks were fixed in a suitable 
holdei at the end of a short indu ruhl>er heaiing-tubc M. 
Mcrcadicr finds that when opaque disks of /me, copper, and 
other Bubbtanccs are employed to receive the beams, VLiy little 
difference in the loiidnesa of the sounds can be jitrLavcd, 
whether the disks are polished or not. But the lliickness uf the 
disks is of great importance, thin ones answ ering muLh heller 
than those a little tmeker WUh transparent lamina: such as 
glass and quart?, M, Mercadier obtains strong effects, wlierei-, 
Prof. Hell found only feeble results with these substance , The 
degree of polish is here unimportant also ; but a film of smul e or 
W'hiLe paint, or of metallic ailvcr on the front nf the di^k, dimi- 
nishes itb powers, while, onthe contrary, the loudness i . auginenkd 
by blackening the back of the disk M Mercadier employed as 
sources of liglit the hmc-liglit and (lames of petroleum fed w uh 
oxygen. 

IIiHR F. krocKE lias lately discovered an aiionulous pio- 
)erly in hyiio.ulpbite oflenl m respect uf Us acLiuu on polarised 
ight. This substance ii>u'illy exhibits circularly polauied light* 
but Ixloclcc has found that pUtes cut peipcndiculaily to the 
oplie axis I'htn viewed 111 the field of a poHi iscojie by parallel 
rays of light, appear uiienually bright, being divided by daik 
bands into six sectors, of winch opposite pairs are equally bright 
III convergent light, moreover, ilic uidiimy ring figuie of a 
uniaxial ciyalal is not seen, ImL instead there appeal s in each 
sector a figure of the form characteristic i-f the oidmary biaxial 
crystal, and having the plane of the optic axes perjjcndicular to 
the neighbonnng edge of the crystal llie explanation of this 
curious phen omen nil ajipcais to be that theie is some anomaly 
in the molcailar blructiue of the ciystak, by virtue of which the 
SIX portions aie compressed equally each 111 direction per pen 
diGular to the neighbouring face of the pnsin. 

In the Vicuna for June, 18S0, ^'lctul von Lang 

de'icnbca a form of dichr 01 scope, m winch a small mipiuveineiU 
upon the common form has been made Usually the small 
square aperture through which light is admitted to the rhomli of 
spar is fixed rigidly to the tubular holder of the laKei In the 
new form the square aperture u cut in a diaphragm fastened to 
an oulei tube, Wrliich can be rotated roiiud the inner Uhe 
advantages gamed in thermit ting the rhomb of spar to be turned 
independently of the aperture are obvious, A planu -convex 
lens of small magnifying power is added as usual as an eyepiece 
at the otlici cud of the rhumb. 

M. Auagat ha-s expenmented on the compressibility of 
oxygen gas in an appaialus in which the working fluid foi trans- 
mitting the piesburc was mercury. Since the experiments of 
Kcgnault it has been cummonly aaaumed that the absorption of 
the gas by mercury at high pressures and temperatures rendered 
inexact any such experiments. M, Amagat howevei finds that 
the absorption Is almost inaensible, an oxygen manometer And .a 
nitrqgen manometer giving identical indications for several days, 
even with temperaturea varying up to 100°. 

MM nAUTEFSuiLLE AND CiiAFFUis have coutifmed their 
reaearehes on the liquefaction of ozone, which they have lately 
liquefied m the presence of carbonic aud. They bdjeve the 
point of liqucfuclioii of ozone to bb very near that of carbonic 


acid , and on mixing oznnised oxygen with carbonic acid and 
submitting it m a capillary tube to a sluw pressure at a tempera- 
ture of - 23" (obtained by the evaporation of mcthylic chloride), 
they obtain!^ a liquid separated by a distinct meiiibcus from the 
gas Tins liquid was of a clear blue Lint, as was llit compressed 
gas above it. If the substance is then allowed tu expand gently 
ami immediately compressed, the liquid becomes much more 
blue, owing to the greater proportion of liquefied o/onc 'Ihe 
blue tint thus characienstic of o/onc under pre^suic prove') it Ln 
be present in the gases which result when the silent electric 
discharge is passed through carlioiiic acid gas for some houis 

Fdison has lately patented a " ;//(•/£ r.” This is an 
instiumcnt for measuriiin the 'imount of c'cclric emrent How mg 
tliioiigh a circuit, or in nlhcr wohL a nnte} for electric currents 
to icU the number of webeis that Lave been supplied, nie 
name is at least in accordance with the inventor’s usml abundant 
ingeniosity 

In the ConipU’i uficfus M Guuy publishes an extract from a 
mem on prcseiittil by liiiu to the Acadtkiiie des Sciences the 
propagation of light In tins memoir he proposes to examine 
the particular case of propa-Tatiou of lumimfernus waves, lu 
which, w^hilc the direction of the propagation of the movement 
J:i Lonslant, the intensity of the waves or of the suiuce of light 
vanes. This problem, which has doubtless been suggested to 
the author by considerations derived from the photophonc, afkets 
the whole question of llic measurement of the velocity of light, 
whether by the inethodv. of occultalions uf Rcimcr and Fi/eaii, 
or by that of abcnatjuns (in the rotating mirror), as devised liy 
Foucault Tlie foi mer case only 15 treated of in M Ciouy's pajici 
.Selling aside at first the case of dispersive mulia, and restiicting 
the question I' isotioiJic media, M Gouy investigates mallie- 
mailcally whether the velocity of piopagatioii of the ampliLmlc is 
the same as that of the w ivr, and finds that this is the case only 
for those waves for whieli the differential equations eonlam no 
teims beyond those of the second order — tho c in which the 
vibriLion has virtually attained to the steady efindilion For such 
waves moreover m dl^pelslve media Ibc amplitude is not propa- 
gated with the same vdutityas the wave-, ihcmselvcs 1 ml the 
amplitude itself vanes according to a cjuiplex function of the 
wave length accouling to an ascerlainab'e periodic Uw. If we 
lemcinbcr rightly, a similai Iiydrodynamic investigation of the 
late of pro])agaiioii uf waves m walci was made some ycais ago 
by Prof Osb^ornc Rtynulds, with the icsult that the cfTective 
wave-front only travelled at half the velocity nf the steady 
waves riic inference is that that which physicists iimally tcim 
'* the velocity of li(jht ” is only the late nf propagation of Lhc 
w ive front, which is slowei than Lhc true veljcUy, the letardation 
being greatest for the vibrations of greatest w ave-Icngtb 

Another new properly of selcnmui is ckuuied ai llie disco 
very of M. Ulondlot. lie states that when selenium is rubbed 
upuii plaLimiui, t.icli metal being connected widi a Lcrannnl of 
a i vpillary elcctiomclcr, a cuiient obsejvcd 'lliis cuneiit, 
whictiis observed to pass through the electroraclei from the 
platinum to the selenium, appeals therefore to dilTei fiom the 
tribo-elcctnc cunents djscovcicd by Becqueicl, and which wcic 
always in the same direction as the lliei uio elccUic currents 
winch would have been produced liad the surfaces of friction been 
directly heated The true theimo electric current of a selenium 
platinum luiir i^', ncLoidiiig to M Dloiidlot, from ‘'cleiiium to 
platinum tnrough llie heated junction One curious point slated 
by M Blondlot is tliit no indication whatever is obtained upon 
the eapill.iry electiometci by friction between two metal 01 
behvecn two iDsillalui s, 01 between a metal and an in5uliliir 
lhc clccUometcr m the selenium expeiiment indicated a diffei- 
ence of potential about equal to that of one Daiiiell’s celL 

Magnus and Tyndall Found carbonic acid to have a con- 
sidciable ahsorbeiifr action on radiant heat. Pr Lcclicr {fJ'iifi 
Atad Auz ) has lately made new observations, especially a*' to ab 
soipLion of solar radiation by the carbonic acid mthc atmosplieie. 
kxpenmenti with a gas lamp and glass cylinder first sin wed 
that carbonic acid m a Icijgth of 214 mm. gave passage ta 94 ‘S 
per cent, of the radiation, 536 mm 93‘S per cent , 917 mm 
B9‘o per cent. At Greifenstem, outside of Vienna (chosen for 
pure air), the ann’s rays also were provetl to undergo consider- 
able weakening in paisage tli rough carbonic acid ga^. A layer 
of this gas one metre thick absorbed abciut 13 per cent when 
the Bun had an altitude of 59'' , the number however dimini-died 
in proportion as the sun got bwer This shows that the absorp- 
tion of Boltr radiation by carbonic acid is selective, and that the 
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ftbsorbabltf WKve-lengthi become more rare the greater the atmo- 
spheric layer the rayi have already traversed. The aaLhor cal- 
culates from his expenmenta the proportion of carbonic acid in 
the atmosphere, finding It 3*27 in 10,000 parts by volume ; a 
number a^eeing so well with results of chemical analysis as to 
indicate that this la a good way of determining the carbonic acid 
in the atmosphere and its variations, applicable, too, at heights 
where direct measurements are impossible 

Herr Winkklmann proves by experiment (IVufi Anm 
No. 11) that the heat conduction of ethylene decreases somewhat 
with incn^Bsed pressure The pressure was varied from lO to 
740 mm (Comparative experiments with air ■phoned no in- 
fluence of pressure ) The author explains the phenomenon by 
the divergence of ethylene from Boyle’s law The action of 
cohesion-forces between the molecules is indicated by that fact , 
and this Will cause, nt each collision, a temporary retardation of 
the straight movements, which e fleet will occur oftener the 
greater the number of collisions (r e the greater the density) 
Hence this retardation will Incrca^-ingly affect the velocity u’lth 
which two contiguous layers of different temperature exchange 
the energy of their motions 

A REMARK AULE fall of ram in Austria and neighbouring 
parts on August 11-15 this year, has been closely investigated 
by Dr Mann [IVten. Alnd. on the bails of data from 

260 stations in Austria- Hungary, Havana, hnit7erland, and 
Saxony. This fall caused the Danube at Vienna to leach (on 
the i8ih) Hi highest summer level in this ct-nliiry The ram 
began in Siebenlmrgen and south-east Jliingary on the llth, 
and in general went from cast to west It was most extensive 
on the I2lh, and Ihe heaviest fall was in Snlzliaminergut and 
ntighbourhood The ram-area is found to be on the wcit and 
nortli-wc-t side of the area of lowest air-)jressnre, and to stretch 
westwanls far over the border of the minimum region Near 
the centre of lowest pressure the precipitation was much less 
than in several ports distant fiom it The non existence of a 
minimum jiroducing power of rainfall (contrary to common 
views), and the incapability of so great rainfall as that in the 
present case aitracLing a minimum and lufluencing its propaga- 
tion, nre noteworthy. The general conclusiuii anived at is lhat 
no rel ition is dcmonstrabli. between barometric variation and 
rainfall ; (he full of the barometer does not primarily depend on 
the rainfall, and is not perceptibly inlluenced by it Dr Hann 
finds this connrmtd by an examination of several other heavy 
rainfalls m then relation to distribution of air-pressure 

Tin- salt and the ice in ciyohydrates have been regarded 
by IVof (fiithiie as m clicimcal combination In 1877 
Herr T’faundler espresssed the \iew that cryohydrales were 
merely mixtures of salt and icc. Tins view is also maintained 
by Herr Offer, who m a recent pajirr to the Vienna Academy 
raises variouR ohiections to the existence of cryohydrates as 
cheiiiical compounds, 'ihe numbers expressing the quanlilies 
In which the water mutes with the salts m various cryoliydrates, 
indicate no stoichiometric law, and tell much rather in favour of 
chemical mixtures No cryohydrate forms a clear and pure 
crystal, but always an opanue confused crystalline mass The 
phenomena which occur wlien cryohydrates arc brought into 
alcnhol and into water arc consideicd to be against I’rof. 
Guthrie's view The heat-absorption of cryohydi.ites m dis- 
solving, a'^ compared with that of the •-alt and ice sepaiatcly, 
only presents differences which lie within the errors of observa- 
tion Further, Herr Offer compared the specific gravity of 
several cryohydrates with those or their constituents, and found 
pretty close agreement. 

From recent magnet ic researches Herr Auerbach ( lV\€d Ann. 
No. II) finds the temporary magnetism of cylindrical bodies, 
cfUru paribus f proportional to the mass , greater the greater the 
length , the less the thickness , the greater the density , depen- 
dent only on form, not on size, in the case of nickel, according 
to den'^ity and force, a quarter to half as much as in iron. It 
increa><es with magnetising force, first proportionally, then (except 
with very small density) more quickly, and at laat more slowly. 
The quick increue u greater the denser the body. The turn- 
ing point is, for thu aame density, at the same place, but with 
stronger forces the greater the density , for magnetic saturatiou 
of powders extnmely strong forces are necessary. Herr 
Auerbach theorises on these results. 

Another paper on magnetism in these Annalen is by Herr 
Baur, and deals with the ** function of maraetisation " for very 
imall magnetiung forces ; the influence of temperature on it ; 


the magneiicabillty of iron at very high tern per ature*! ; Gore’s 
phenomenon , and the fund ton for varieties of iron. Among 
other Te<i>ulis, the smaller ihe magnetising forre the greater is the 
influence of temperature on the function m question. Up to a 
certain force the function increnses with increase in temperature, 
hut beyond lhat it decrease-. With weak forces the temporary 
magnetic moment rues quickly (with nse of te nperature; to a 
maximum at red glow, then sinks quickly to m/, with strong 
forces It gradually sinks, with rise of temperature, to a very 
low value at red glow, With increased magnetic force Gore^ 
phenomenon becomes more mtrnse and prnlongni, and it occurs 
at a higher glow In mdinaryiron the function of magnetisation 
reaches its maximnm very quickly, 111 iron filings later, and in 
clecirnlytic iron very late. 


GEOGRAPHICAL NOTES 

The glacier of the Hyclnukher Mountain, the chief summit of 
the Siberian or Great Alray, which has not been visited by men 
of science during the la- 1 fifty years, was recently explored by an 
expedition engaged m the ‘•tudy of the life of the West Siberian 
natives After having cio'^'ied the 9000 feet high Alp"! of the 
'Ichouya, the explorers drscended into Ihe pretty and wealthy 
broad valley of iheTchnuya, whence, fnUowmgthe Arkhyt lliver, 
(hey soon reached (he foot of the mighty Kerel glacirr The 
glacier, winch forms in its lower part^ a mn- de ^loce two miles 
long and 2800 ft et wuIl, was accurately explored and surveyed 
during a w eck by the expedition from its lowei end to a great 
ice fill, where the (ravtllers w'ere compelled to stop their work 
before amoving wall of ice, w hile mighty masses of snow fell, one 
after (he other, on the glacier from the neighhtmnng 111 mm tains. 
After having surveyed the glacier and made several drawings of 
Ihe severe ^cencry which it affords, the travellers relumed to the 
valley of Ouimon, and thence to the civilised towns 

The .'istronomical dLluminalioiis of posilions which were made 
by M Pyevtsoff during his jf)iirncy from Khobdo through Mon- 
golia to Kalgiii, and from Ourga to Kosh .igatcli, are published 
by Col Scharnhorsl in the list number of the Ivi't'sha of the 
Russian Geographical Society They are most welcome, as they 
come from a conntry where exact dctemiin'ilmns aic very scanty. 
— Tht same Fascicule of (he yrrvr/ia contains M. I, a non o IT 's cata- 
logue of sevenly-fivc detenni nations of heights in the northern 
md ea'.lem pails of the province of KouldjA and in the moun- 
tains winch bordei iL noilh and ca t, and M Se\crts(i(T's map 
of his route on the Pamir Uang-koul, south-east of the T akc 
Kara-koul. 

The Uii^sim travrllns who have been engaged iii the explora- 
tion of Central Am i aie now rctuining to St Pcteisburg Col. 
Pishevalsky i-. expected Lvery day, and the Russian Geogiaphical 
Society, at its Ust meciing (December 1 5), elected the inde- 
fatigable traveller an Uonoraiy Member M Potanin is already 
at bt. Peterhljiirg, and will soon give a lecture on his journey to 
Western Mongolia, as nlnn M Pyevtso/f, who tra veiled with 
merchants fioui Hiysk to Khou-khou kholo, ami who during his 
journey collected much inaicrml for the conrction of the map of 
Mongolia M Mu'-likttnIT, who has exploied ihc glacier of 
Zarafshan (Naiure, voI xxiii p 44), gave a lecture at the Inst 
meeting of the Russian Geographical Sociely on his excursion. 
This traveller, contrary to M. Severtsoff's experience, did not 
find in the 'ihian-Shan any daces of the glacial period 

The Kouban News announces the appearance, in the Sea of 
Azoff, of a new little island, ^onic 150 feet in diameter, and lO 
feel above the level of the water Its appearance was accom- 
panied with a kind of marine eruption. It is 1 50 brasses distant 
from the shore, where a crevice has appeared. 

The organisation of the Polar meteorological station on the 
Lena is being actively earned out by Prof. Lentz The director 
of the station will be M Yurgens. 

Prof. NordenskJhld is .again thinking of fresh enterprises. 
At present a ship is being built at the Lena estuary, in which he 
intends to start on a new Arctic expedition in the summer 
of 1882 

Prince Borghesf, the Italian African traveller, has arrived 
near Tnpolis from Wadai. This is the fint time that a traveller 
from Darfur has reached the Mediterranean by way of Wadai 
and Bornu. 

The Leipzig publishing firm of Ferd Ilirt and Son announce 
that Major Serpa Pinto's great Afneon work of travel wiU be 
pubh&hed m January, iKl. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Alfred C. H addon, D.A , Scholar of Chn-t's College, 
Demonstrator of Conipirative Anatomy, and Curator of Zoology^ 
in the Univcrbity of Cambndge, has been appointed Professor of 
Zoology at the Royal College of Science, Dublin. 

Tire movement to found a college at Dundee ha^ been revived, 
and at a meeting last neek it was announced by Dr, Baxler, the 
Procurator Fiscal, that he was 111 a position to place I25,acx]/. 
at the head of a iiub<;cnption fur the purpose Owens College 
Mancheiilcri is proposed as the model of the Dundee Inshtlitioii' 

DuniNi; recent years much has been done in Russia by private 
initiative for primary education in natural science Now we 
notice the creation at St. Peleriiburg of a ‘•pcci.il ln'^tl^utlo^, the 
aim of which is to devise and collect apparatus and diawings fur 
the teaching of natural science in primary schools A special 
collection of objects intended foi the illustiation of science will 
be scut from school to school by the CommiUcc, and lectures 
will be given in each school on the subject 

Tjtk building of the nevv bibenau Univcisity is being briskly 
carried on It will contain twenty laige rooms for lectures, aa 
well as spacious lialU for ihc mu-.(UTii and libraiy The building 
for anatomy, as well as the hoipilal fur clinical mcdicmc, will 
be erected in accordance with the latent hygienic pnnciplcs A 
special building will be appiupnated for the physical cabinet 
and the astronomical observatory. 

Thf Moscow University is closed for an indelcrmimtc time 
because of the duiliirb.inces among medical students, and three 
hundred students are incaicerated in the town prison 


SCIENTIFIC SERIALS 

yowuiil of the Franklin /ti\tifutt^ December — Boiler ex- 
periments, by Mr Islicrwood — New clecliic motor, by Mr. 
Griscom — The Sawyer electric light — ProLcedini's of Institute, 
&c 

BnUetin de V Aiademte RoyaU dn Quotas de Nos g 

and lo — Influence of iKpiids on the sountl of sonorous bells 
which contain them 01 which ate imnur cd iu them, by 
M Montigny — On the cliemicil ronipusiUoii of the epnloie of 
Quenast, by M Rciiard — On CaeN and De Bennie, bv M 
Mailly. ^ 

No 1 1 — On the coin pcni,at ion of a chain of geodetic li langlcb, 
by M Adan. — I'xcretory appaiatu-, of Trematodes and Ceslodc 
(3rd paper), by M I raipont. 

Rwista S(uni%fico Indmliiah^ No 21, Noveml^r 15 — On 
BOherohed] y in crystallisation, by I'nif Uomhicci — On beats, 
the third sound of Tarlim, I'Lc (concluded), by Dr Crotti 

No. 22, November 30. — On sonic singulai phenomena of 
geometrical optics, by Prof Lnssani 

Rtale /stituto Lombardo di Scxoize e Lettere. Rendteonh, 
vol xiii fasc xvii., November ii.— On Peronospora vituohi 
and the ciyptogamic laboratory, by Prof. Gurovagho — On 
measurement of the thermo-luminous radialio.ifi of the sun, by 
Dr Chistoni — Fourth ■.ericb of reseaichcs and studies on the 
pelagic fauna of the Italian lakes (short rhumi), by Prof Pavesi. 
—The leprosy of Ancient Italy, especially of Comacchio, by 
Prof Sangalli ^ 

September i8So, coiilains — -Theodor Vuy, on the re- 
habilitation of shattered authorities , considerations on thccdiica- 
non of the future Di Kriist Krause, sketch of the development 
hiiitory of the history of development, No. 3.— Dr H Muller 
on the variability of alpine flowers.— Leopold Einstein, appre- 
heniion and comprehension, a study m the philosophy of lan- 
guage.— Short notices and extracts from journals. Literary and 
ciitical notices. 

October —Prof Fntr Schultzc, the transformation of human 
fundamental conceptions on the threshold of modern times — 
Prof. Dr. Hordes, on phacops and dalmnnitcs, genera of tnlo 
bites and their probable genetic connection — George Potonit, 
on the purport of the stony particles to be found in the flesh 
of the pear and generally in the Pomace®.— Dr. Fritz Muller, 
Paltostoma torrenUum^ a gnat with two forms of females, one 
With a month for honey-sucking the other with a mouth for 
blood-sucking (with illustration).— Sl^ort notices and extracts 
from journals. Literary and cntical notices. 


SOCIETIES AND ACADEMIES 

London 

Chemical Society, December 16 —Prof H. E. Roscoe, 
president, in the chair. — The following comn.uuications, &c., 
were made. — On the estimation of nilrugen by combuftion, 
including the nitro-com pounds, by J Ruflle. Tlie author rccom 
mends the use of the following mixlure instead of soda lime in 
the process of Will and Varrentrapp —Two mnlcculeis of 
sodium hydrate, one molecule of pure lime, and one molecule 
of sodium hyposulphite , the substance before bumin® being 
mixed with about its own weight of a mixture of sulphur and 
wood charcoal By tins process gorxl result'! were obtained with 
lodium nitrate, picric acid, &c — Dr. Carnelly then showed some 
cxjiLnments as to the eflect of pressure in raising the melting- 
points of ice, caniplior, and mercuric chloride. By suspending 
a cylinder of ice (foimed rnun't the hulh of a thermomeier) in a 
Tornctllian vacuum and condensing the aqueous vapour by a 
freezing mixture, as to keep the vacuum perfect, (he author 
lus raised ice lo 180” C before it melted In the experiment 
shown, through an accident, the temperature only rn-^c to 30“ C. 
Ivefore the cylinder fell off the theimometer. Camphor which 
was boiling in a tube solidified when the pressure was dimin- 
ished, though the heating was continued Mercuric chlonde, 
which under dimini hed pressure had been raised considerably 
above Its melting-point, melted and boded as soon as it was 
exposed to atmosi>beriL prcs‘-urr — On some riaplilhalenc deriva- 
tives, by Di Armstrong and Mr Ginham 

Geological Society, Decern! lei 15. — Robert Ethendge, 
h Kb, piLsidcnt m the chair. — Willism f lijah Benton, Rev. 
George Clements, J Kerr Gullnnd, Francis I' S Houghton, 
George Biiiglcy Luke, and Williim Mansell MacCnllocb, M D , 
wcrcetocd I'ellow^s , ami Pjof Luigi Bcllaidi of Turin, and 
Di M. Neiimayi of Vienin, foreign Correspondents of the 
bociely ^ The following communications were icad —On the 
constUutinn and history of grils and samUiones, by John Arthur 
Phillips, F G S In the first jurt of this paper ilie author 
described the microseopie and chemical slrudiiic of a large 
scries of grits, sandstones, and in some cases quarl/iles, of 
various geological ages, noticing finally several sands of more or 
less recent d ite 'I he ecnienting maieiial in ihc harder varieties 
is commonly, to a large exient, siliLcons. The grains vary con- 
sideiablyin torm and in ilic nature of then inclosuris, cavities of 
vai lolls kinds and nnmite ciystnls of schorl or nilile not being 
lare. The author drew atteniion tu the evidence of the depo- 
sition of secondary (juartz ujion the original giains, so as to con- 
tinue Ps crystal structure, which sometimes exhibits exlernallj 
.1 crystal foim This is frequently observable 111 sandstone of 
Cai bomferous, renuian, and Tnissic age helspar grains are 
not unfr;qucntly pie'^eiii, wiili scales of mica and minute ehlnrile 
and C'pulote Chemical analyses of some vanihea were also 
given, The author then considered the elfcet of fluv\ing w^atei 
upon lianspoitetl mrlicles of sand or gravel II 1 c'snitx from 
bis iiivcstigatioiiij lliat fragments of (|uailz (»r schorl less than 
one rifti**lh of an inch 111 diameter retain their angularity for a 
very long peruvi indeed, leuiaining, under ordinary circnm- 
stinces, unrounded; but they aic much more rapidly rounded 
by the acinm of winil. It thus piobible that loinxled gn.ins 
of tins kind in some' of the older rocks, as, for example, ccitain 
of ihc Tnassic sandstones, may be the lesiilt of A ulun action 
— 'Ihe chair was then taken by J W llulke, F R s , V.P.f; S. 
— On a new spcLies of 7rt<^onia from the Piirbeck heils of the 
Vale of WarJour, by R I iliirid^L, F K S , piesident , with n 
note on the MraligiapliiLal jiosition of the b^ssil by the Rev. . 
K Andicws In this jiaper the author described a sj^cies i f 
'Ffigoma discovered by the Rev W R Andrev\sin the “einder- 
lied" of Ihc Middle Purheck series 111 the Vale of \V ardour 
The specimens were found in the railway-cutting one mile west 
of Dm ton Station. The shell w'as referred lo d’Orhigny’s sec* 
lion Glabr.u ” of the genus and named Irigonm 

dtmrnodii. In its ornamentation it closely resembles T tenn 
texta. Lye , of the Portland oolite, but is more depressed and 
lengthened posteriorly, and destitute of the anlecarinal sjincc 
which occurs lu all known Jurassic "Glabr® " The escutcheon 
IS remarkably large, and possesses transveise rug®, as in the 
Neoco mi an •' Quadrat® ” 'Ihe author regardcil the species .as 
a transition form connecting the two groups of TVtyonne above- 
mentioned. The description of the new species was accom- 
panied by a note on the Purheck strata of the Vale of Wardour 
by the Rev W R Andrews. 

Meteorological Society, December 15 — Mr G. J, Symons, 
F R.S , president, in the chair — Coventry, J W Moore, 
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M.D , W. T. Paulin, J. Porter, and Capt. W. C Smith were 
elected l'’eIlowa — The following; papers nere read — Report 
on the phenolopcal obiervations for the year iSSo, by the Kev 
T. A Freiton, M.A,, F M.S A^iculturally speaking the 
year may be coiuidered as disappointing Till June the 
weather wm such as has rarely b^n experienced for form 
operetiona, The severe cold of the winter broke up and 
mellowed tbe soil, and the dry open weather enabled farmers to 
cLan their land from the excessive giowth of weeds caused 
by the damp of the year before The dry May was not favour- 
aUe for the hay, which sulfered tievertly in some places, but 
btill a crop with ikr more real nourishment in it than would be 
obtained from n rank growth nonld have been secured had it 
not licen for the terrible floods of July 111 the Midland Counties, 
which not only i^erioubly iniured the crop, so that it was fre- 
quently not worth the liouble of removing off the land, but also 
carried it entirely away m low-lying clistncLs The coin again, 
which was looking most promising till July, suflered much 
during that damp period, and hod it not been for the subsequent 
fine weather would have been ruined. Hut the unfavourable 
season of 1879 produced very serious effects on vegetation, 
especially on trees and shrubs and then produce. The 
young wood of the tiees was not niienedp and as a natural 
consequence the severe winter killed an enormous quantity 
of home kinds, and greatly injured (dhers *' Laumstinus 
was gencraJly killed to the ground, and in some districts 
the destruction of other shrubs uas beveicly felt. The ever- 
greens m many cases lost large ijuantities of then leaves. Hollies 
especially aie mentioned liy several observeis, and pnvct-hcdgcs 
were sometimes quite leafless With icspect to fruit-trees, apples 
and pears in some localities (but not all) were hardly able to put 
forth any bbioni, and the crops were consequently extremely 
poor Wall-fruit was also a general failure, but this was parti- 
ally owing to severe ucaLber when the trees were m bloom, 
for m some lu* tanccs the show of bloom was splendid Goose- 
berries and cun ants produced enormous crop'', and strawberries 
were veiy fine, but Iney lasted an uinisiially short time Seeds 
generally ripened with dilficulty ; much of ihe com could not lie 
ground, nnd a great deal was mixed up will) roughly-ground 
ludiiii corn (ind llavouicd to induce the cattle to eat it. '1 he crop 
of ordinary gardiMi seeds W'as albo far hclowils usual qualily, and 
some of the favourite gaiden flow ers were conse([iiciilly very pooi 
Among the features of llic yeai may be menlicined the 

great ijuantity of certain insects “ Aphis was m astonishing 
numbers 111 the eaily p.irt of the yeai Ihc apple-shoots, before 
the leaves expanded, were in almost every case covered with tbe 
“green fly," and among wild plants the Mealy Guelder-rose was 
especially attacked by ihein, "Wasps," again, hive been m 
extraordinary iiuiubers, and dreadful accounts of them have been 
iacnt to tbe various entomological periodicals , Iheir numbers 
appear tu have exceeded all previous cxpLiicncc The larva; of 
the gooseberry moth and of the goosebeny saw-fly have also 
been extremely destructive , nnd rmally, as an undoubted result 
of the wet season of 1879, the larv.v; of the crane fly have been 
a perfect plague in some localities, and sheep licks in others. 
Ine acarciiy of small birds has been uni vci sally noticed , some, 
no doubt, perished from the cold, but vast numbers had migrated 
The cnoi mous numbers of larks which hastened to the Kastern 
Counties on the outbreak of cold weather was astonishing. — ^On 
the viiuti ms of relative humidity and tbcrmometiic dryness of 
the air, wiib changes of baroiuetric pressure at the Kew Observn- 
toiy, by G M. Whipple, I),.Sc , F.R.A S — On the relative 
frequency of given heights of the barometer readings at the Kew 
Obseivatoiy during tlm ten years 1870-79, by G M Whipple, 
B Sc , I R.A.S. 

Mineralogical Society of Great Britain and Ireland, 
December 23 —Prof M. Forster llcddle, F.U S K , president, 
in the chair — Pi of. F. J Wiik of Ilebingfors W'os elected a 
corre- ponding member, and Messrs Baxter, Cray, James Cnn- 
ningham, R. Shaw Simpson, 11 . B Guppy, and Stephen Vivian 
as ordinaiy members — The following papers were read and 
discussed ■ — On Tyrceite, by the President.— On mmenils new 
to Britain, by the President — Note on Gilbertit^ and on hn 
pseudomorpha from Belowda Mine, by J. H CoHins.—On 
Brocliaiitite and its allies, by William Lemmons — On a remark- 
ably fine i^stal of Euclaae, by L. Guyot — On the action of 
organic acids on minerals, by Prof. 11 . C Bolton — Note on 
artificial Gay-Lmsite, by C RammelsTierg — Note on a peculiar 
carbonaceous substance from the Maesyraarchog Colliery, by 
Jamn S. Meny. 


Anthropological Institute, December 1 14. — Edward B. 
Tylor, F R.S , president, in the chair.— The election of the 
Rev R A, Bullen a.s a member of the Institute was announced. 
— Mr W. St Chad Boscawen read a paper on “Ilittite 
Civilisation 

Institution of Civil Engineers, December 21. — W. H. 
Barlow, F R S., president, in the chair — The scnilinccrs 
reported that Ihe following genilcmcn had been duly elected to 
fill the several offices in the Council for the ensuing year , — Mr, 
James Ab rnelhy, president ; Sir W G Armstrong, C B , 
K R.S , Sir J W. Ba7algette, C B , Mr. F. J Bramwell, 
F R S., and Sfr J. BmnlLCs, vice-presidents ; Mr. G. Berkley, 
Mr. G B Bruce, Sir John Coode, Mr. E. A. Cowpei, Mr. A. 
Gile«, Sir Charles A. Hartley, Mr. H. Haytcr, Dr W. Pole, 
I'.K S , Mr K Knwliiison, C D , Mr. A. M Rcndcl, Dr. C. 
W. Siemens, F R.S , Mr D Steveason, Sir W Tliomson, 
F R.S., Sir Joseph Whitworth, lUrt , F.R.S., and Mr. E 
Woods, other members of Council, 

Edinduhgh 

Royal Society, December 20 — Sir Wyvillc Thonison, 
vice-president, m the chair — Mr John Aitken read a paper 
on dust, fogs, and clouds, which wc give on another page. 
— Mr E Sang comnuiiiicated a note on the solar eclipse 
of Decenibei 31, 18S0, which is visible in our islands. — 
Di Mars Jen, 171 q paper on the pro para ti on uf adamantine 
carbon, intimated th.aL he liad at length eflected the cryhtal- 
lisaiifjii of caibon in the cubical form The crystals he 
hacl obtained weie however far loo nnniite to be of any 
commercial value — Prof Blylh described an electric sono- 
meter, consisLing of a wire nioiiochord, which, traversed by 
an interrupted electric current, was set into strong vibiaLions 
between the poles of a hor^e shoe magnet. Tbe notes 
given out were loudest when (hey were hnrmonicT (T the 
fimdanicntal mtcirupted note which was hounded by a vi- 
brating tuning-fork inserted in the circuit— Dr Haycraft com- 
municated an explanation of the amnclioid motions of mosses 
of protojdiism, liliistrating liiss thcoiy hy an cxtiemely simple 
mechanical contrivance An india rubber ball perforated 
with several small apertures was filled with colouied white of 
cUffi ^md immersed 111 a solution of “^ngar of about the same 
density as the albumen When a gentle pressure was appbed, 
the allnimeii was foiccd out in long continuous praccs'-cs . and 
when the pres'^ure W'as lelaxcd the jiroccsscs at once retracted 
inside the ball again, probably m virtue of the actit)n of the 
viscosity and surface-tension of the gelatinous matter Thus 
was explained the retraction of the amci boid processes, after 
they had been expelled by contr.iction of the internal uiiiscular 
stiucturc. 


CONTENTS Pace 

PFMtviAN Bark . ’ . . , . . . iTg 

Practicai IjLQMrirK As'^aving By Dr C J f Neve Post lm . igi 
UvE Book Shhlf — 


Muller's " Uber die ton deii f richoplereiibnui dcr I'rovinr S infei 
C.iilurina V(.rfcrtiELn GcIieu'-c *' . . , , 

Payne's " Vuy ii^ca of ihc Eliaabcihan Seamen to Amcr ca ” . 

Lm IKHS TO the Eliitor — 

Block Shtep — t hahles Daeivin, F R S . . ... 

Ibt Nature of the Chemical hlemiuia — Dr boMPNii T Mili 
F R S . . . . , 

Sinokeleai I undon — W D Sto rr Monchiepf 
C olliery Explniions and La'd-Du<it — Hon R Russell ■ . . 
UeoloffiCHl Llimoies — J .Stalkie Gakdnfh . 

Chalk — S N, Cakvalho Jun ... 

On l.jniniatiDg ihe HcjeIiI ij£ Cloudj by Photogmphy and ihe 
Slcrcoficupe —John HAHMBit . ‘ 

Correclmn of an Frrtir in " lakind Tife Ai kjifd R Wallacf 
N atural Science for Women — AlFXBU W Behnutt , . 

MoTcmenU of D eivctt, — M, L, House . . . 

On liusi , fuus, AND Cloudii, ^ John Aitken . . . . 

On the CTKUM OF Carion By W M Waits (/f'/M Diagram'^ 
The iNDu-CiiiNKSB and Oceanic Races— T vrEi and Afpimmes, 
I, By A H YiM-KUTt {}ytth lUuxirttttons) 

Prof Uuxlbv on Evolution . . 

Notes 

OuB Astbonouical Column 

Vanable Stan . , 

The Comet 1 Bra VII 

PecfaUle'i Comet 

Chbbucal Notes 

Physical Notki 

GEOGBAraicAL Noth 

UniVEBSITV AMD EDVCATIOriAX. INTIU.ICBHCE 

SciEHTiPic Serials 

Societies Aire Academiii 


J92 

uy 


'yj 

J 

»'j 5 

* 9 S 

197 

m 

aaj 

204 

aofi 

n6 

aoy 

“•7 

ao8 

210 

911 
ail 
91 I 



NA TURE 


213 


THURSDAY, JANUARY 6, 1881 


DR. GUNTHER ON FISHES 
An Introdu tion to the Study of Fishes. By Albert C L 
G Gunther, MA,MU,PhD,FRS, Keeper of the 
Zoological Department in the British Museum (Edin- 
burgh . A and C Black, 1880 ) 

A GENERAL work on Fishes could not have been 
undei taken by a more thoroughly qualified writei 
than Dr Giinfhcr Twenty years ago and more he corn- 
menced studying the collection of this cvcr-inteiChtiug 
and most important group in the vauUs of the British 
Museum, with what success let not only the present fine 
collection of fish in the National Museum declare, but 
also that truly wonderful work, to be the pioduct of one 
man’s labour-., The Catalogue of Fishes,” in eight 
volumes, published by order of the I'ruatees of the British 
Museum Fmhes have alviays been a subject of great 
interest to mankind , their commercial value interests 
some, others, as keen spoitsmen, could not exist without 
their finny prey , from the cailicst times, and among 
the cailicst record'., we find them of importance as articles 
of food To the man of science, lie he or he he not a 
specialist, fishci are of an ever-increasing mteiest, placed 
at the very beginning of vertebrate life, and by their study 
wc seem to see moie clearly into thu evnUilmn of that life 
which cuhniiiaterl in the production of ourscl^es 

A book to tell us in carefully selected gcnerihtics all 
about fishes such the l^ngli'^h reader had no access to, 
unld the publication of ihis > olumc If it come not up to 
a perfect standard hoM could it be otherwise, for had not tlic 
history of the hjlnicturc of fish, their habits, their distribu- 
tion, tbcir classification to be condensed withm the limit 
of a few hundred page-., and the wonder is that so much 
will be found heie given, not that a few things h.ivc been 
left unnoticed or but p, 11 tially touched upon We ha\e 
looked over each page of the handsomely got-up, well- 
printed, and wcll-illU'.tralcd volume, and wc feel ( ei tain 
that it must find a pUcc on the shelf of all biologists, 
and that it will find a place in the libraries also of that 
vastly larger class, tlic intelligent general reader 

The fust and hlighil) smallci half of the volume treats 
of fishei in gcncial , the second half of fishee from a 
system itic and desciiptive point of view The woik 
opens with an account of the history and literature of the 
subject beginning with Aristotle, who had a perfect 
knowledge of the general structuie of fish, and who 
wrote about them some three and a half centuries be- 
fore the Christian era , which account is continued to 
the most recent Limes, the work done by Ray, Artedi, 
Linncvis, Bloch, Lac ^pede, Cuvier, Agassiz, Muller, being 
passed in review The next twelve chapters treat of 
the external morphology of fish and of then internal 
structure. Wc would lia\e liked more details about the 
recent researches into the modifications to be met with in 
fishes’ tails ; the dcscnption of the electrical organs to be 
met with in some fibli is far loo bnef , the myology of 
fishes IS dismissed wiih a little over a page, as if it were 
not a Favourite subject with the author, and yet it is one 
worth working at and by no means deficient in proimse 
In the chaptei on Respiration Che subject of the tempera- 
VoL XXIII —No 584 


lure in fishes is scarcely r-illiided to ; the chapter on the 
Reproductive Instincts of Fi'.h is sure to interest the 
rtaders, some of whom may learn for the first time of 
female fishes taking care of their progeny, and more 
curious, of male fishes doing the same The chapter on 
the Growth and Variation of Fishc, is well ilUisirated by 
woodcuts of some remarkable changes of form m fish 
The fourteenth chaptei treats of domesticated and ar- 
climitised fishes, on the artifif’ial impregnation of ova, 
tenacity of life and reproduction of lost parts, hybernation 
111 fishes (,i misuse of this term), useful and poisonous 
fishes The uses of fishes to man our author dispose-, of 
' in twelve lines, and it would uhnoit seem as if he would 
rather not have referred to such a subic. t at all in the 
scientific pait of this treatise In these twehcluies we 
find the folio ring - “In the Fokir regions espiLially whole 
tubes aic entirely dependent on thi . class for sub'i aence ” 
Willioul \cntunng on cuticism we would ask, Is this so 
Do Ihc inhabiUnts of the Polar regions sup^^ort their life 
wholly on fish, or aic ihc) not mdelilLd for a large portion 
of their heat-piodunng food to the llcsh or blubbrn of 
mammals’ and do not the inhabitants of tiopical countries, 
on the coiUiar), manage often to support their cvistence 
aliiKist entirely on fish food ? 

While the chaptei 5 concerning the distribution of fi-.hes 
in tunc leave a good deal to be desired, those on the 
distiibution of fishea in sp\ce are most excellent, that on 
the fibhe? of the deep sea contains a complete list of deep- 
sea foims with die depths as ascert.uned b) the di edgings 
of the Lhtjih'nttff y wh'ch list contains appiicntl\ over roo 
spttu's. Before the loyigc of the Chiilhn^tf scarcely 
thill) dtep-sea fishes wcie known Though this number 
has been no.v so ver) muc li incrcised yet no new types 
of faniilie-i have been dibco\eied PerfcLtly novel .\nd 
\ciy inLciesting modifications of tcitain organ-, h.ive been 
met with, but nothing more than what m ght h itc been 
expected fiom our picMou-. knowhxl^e nt the group The 
gu.iLcst depth le.ichcd hitherto h\ a diedge m which 
fijshes wcic inclosed is 2900 fa thorn ^ , but the speennens 
then obt.iincd belong to a species {Gonn\toniii n/n ntd’'n), 
whuh would seem to be L\licme]\ abLind.mt in the upper 
slMl.i of ilic i\tl.intic and i. ihi (ceans md nere vci) 
piol) tbly c.iiight by ilie dredge in ils .im cut The next 
gi Latest de^Jlli, 273O falhums, mud lx .u ri'ptcd ns one at 
wlmlibslic* lindoiibieilK do Ii\c Die lish ob'.iinid ai 
till-, deplli 11] the \tkintic, BafnyopJm fe}0\^ shoving b> 
ns whole habit that it i-. a form living on the bottom of 

ill.- of'can 

“ riic fisli fauna of the deep sea, ’ wiites lb Gunther, 
‘Ms comp()-.cd chiefiy o^ foniis or modificalion-i of 
forms whicli we find iLpiesciiLed at the suifare in the 
colil nr tcmpeuLc /onc^, 01 which appear as nocturnal 
pelagic foiins'* The Choadroptcrygians aic few in 
number, not dcacending to .1 depth of more tli.an 600 
fatlioiTis 1 hCiVcanthoptcr) gians, which foini tiu majonlv 
of the coast an 1 surface faun is, arc also !s.an(il\ leprc- 
sentccl ; gcneia identical with surf ire types ate (oii/inetl 
to the same inconsideiable dcpihi as the Chondro- 
pterygians, 'while ihoie AranthoplcrvgMns wlmli are so 
much specialised for the lire in the deep sen as to deserve 
generic separation, i.ingc from 200 to 24fx> fathoms 
Three distinct familieb belong to the deep se 1 fauna, vi/ 
Tracliypterid.T, Lopliolid.c, and Notacanth'd® , they 

L 
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respect I vel/ consist of three, one, and two genera. 
Gadidac, Ophidiidz, and Macruridae are very numerous, 
ranging through all depths , they constitute about one-fourth 
of the whole deep-sea fauna Of Physostomi, the families 
of Sternoptychidae, Scopehdje, StoTniatidf, Salmomdic, 
Bathythnssidsc, AlepocepJialid.t, Halosauridsc, and 
Murxnidx are represented. Of these the Scopcloids are 
the most numerous, constituting nearly another fourth of 
the fauna. Salinonidcc are scarce, with three small 
genera only BathythrissidLC includes one species only, | 
which IS probably confined m its vertical as well as 
horizontal range . it {Baihyihrtssa dorsalis) occurs at a 
depth of about 350 f.'ithonis in the sea of Japan The 
Alepocephalidae and Halosaurulns, known befoie the 
Challenger Expedition from isolated examples only, piovc 
to be true, widely spiead, deep-sea types Eels arc well 
represented, and seem to descend to the greatest depths ; 
Myxine has been obtained from a depth of 345 fathoms 

In the sysLcmatic portion Oi Gunther divides the class 
of fishes into foiii sub-clasics the first Paltcichthyes, the 
second Telcostci, the third CyHostomata, and the fourth 
Leptoc.irdii The description of each order, sub-order, 
and fiiinily is given In addition mc have the diagnosis 
of all the more impoitant gcneia, and undei these are 
given the names of the ‘‘pecics of economic value or 
special scientific interest. We select the following 
account of two interesting genera as examples taken from 
the eighth family of the shaikh, Spinaccdcx: 

*'Acanihias — E ach dorsal fin with a spine Teeth 
equal in boih jaws, rather small ; their point is so much 
turned aside that the inner m.irgin of the tooth foims the 
cutting edge Spiracles rather wide, immediately behind 
the eye 

''The two species of ' Spiny Dog Fishes,^ vuly^aiis 
a.ud A If laimnlln, hd\G a veiy remarkable distribution, 
being found in the Icmpei.ite seas of the Northern and 
Southern Hciiiisphercs, but not in the intermediate 
tropical zone They are of small size, but occur at times 
in incicdible numbcis, as many as 2o,cxx3 having been 
taken in one season on the Cornish coast They do 
much injury to the fishermen by cutting their lines and 
carrying off their hooks 

"CENTROPHORUia — Each dorsal fin with a spine, which 
however is sometimes so small as to be hidden below the 
skin, mouth wide , teeth of the lower jaw with the point 
more or less inclined backwards and outwards , upper 
teeth erect, triangular, or narrow, lanceolate with a single 
cusp , spiracles wide, behind the eye, 

-"Eight species are known from the southern parts of 
the Europein seas and one from the Moluccas , they do 
not appear to exceed a length of five feet According to 
the oDsenrations of £. P Wright some of the species at 
least live at a considerable depth, perhaps at a greater 
depth than any of the other known shaiks. The Portu- 
guese fishermen fish for them in 400 to 500 fathoms with 
a Line of some 600 fathoms in length The sharks caught 
were specimens of Centrophonn {(vlolepis. from three to 
four feet long , the sharks as they were hauled into the 
boat fell down into it like so many dead pi^. there was 
not the smallest motion of their bodies. Tnere can be 
no reasonable doubt that they were inhabitants of the 
same great depth as liyalonema , and that in fact they 
were killed by being dragged to the surface from the 
pressure of water under which they lived Xhe dermal 
productions of some of the species have a very peculiar 
form, being leaf-shaped, pedunculate, or ribbed or fronded 
with an impression.^' 

One other quotation must suffice ; the Clupeids forms 


the twenty-second family of the Physostomii, which is the 
fourth order of the second sub- class ; after enumerating 
several genera, among them Engraulis, to which the 
Anchovy belongs, the hint being given that "lucrative 
fisheries of Anchovies might be established in Tasmania, 
where the same species occurs, in Chili, China, Japan, 
California, at Buenos Ayres, each of which countries 
possesses Anchovies by no means inferior to the Mediter- 
ranean species , ” the author proceeds to give the par- 
ticulars of the genus Clapea. After the scientific descrip- 
tion he adds — 

" This genus comprises more than sixty different species 
The majority arc of greater or less utility to man, but a 
few tropical species (C fhnssa^ C\ venenosa^ and others) 
acquire probably from then food highly poisonous pro- 
perties so as to endanger the life of persons eating them 
The most noteworthy species are — 

" I C harengus (the ' Herring') It is readily recog- 
nised by having an ovate patch of very small teeth on the 
vomer. GiU cover smooth without radiating ndges It 
inhabits in incredible nuinbcrs the German Ocean, the 
northern parts of the Atlantic, and the seas north of Asia. 
The heiring of the Atlantic co.ists of North America is 
iduntiLril with that of Emnpe A second species has been 
supposed to evist on the British coast ((' Leaclui)^ but it 
comprises only individuals of a smaller size, the produce 
of .a late or early spawn, Also the so-called ' Whitebait ’ is 
not a distinct species, but consists chiefly of the fry or the 
young of herrings, and is obtained ' in perfection ' at 
localities where these small fishes find an abundance of 
food, as in the estuary of the Thames 

"2 C mifabth\ The herring of the North Pacific 
"3. C spratius The * sprat,' without vomerine teeth. 
Gill cover smooth, without radiating ndges. Abundant 
on the Atlantic coasts of Europe 

"4 C thri^sa One of the most common West Indian 
fishes, distinguished by the last dorsal ray being pro- 
longed into a filament Ilyrtl has discovered a small 
accessory branchial organ in this specie'i 

"5, C alo^a The * shad' or * Alhcc shad,' with very 
fine and long gill-rakers, from sixty to eighty on the 
horizontal pait of the outer branchial arch, and with one 
or more black lateral blotches Coasts of Europe, ascend- 
ing rivers 

'^6 C Jinta The ‘ shad ’ or ‘ Twaile shad,’ with stout 
osseous gdl-rakcrs from twenty one to twenty-seven on 
the horizontal part of the outer branchial arch, and 
spotted like the preceding species Coasts of Europe, 
ascending rivers and found in abundance in the Nile 
"7. C menhaden The ‘ mossbanker,' common on the 
Atlantic coasts of the United States The economic value 
of this fish is surpassed in America only by that of the 
Gadoids, and is derived chiefly from its use as bait for other 
fishes and from the oil extracted from it, the annual 
yield of the latter exceeding that of the whale (from 
American fisheries). The refuse of the oil factories 
supplies a material of much value for artificial manures. 

"8 C sapidtsstma The American shad, abundant 
and an important food-fish on the Atlantic coasts of North 
America. Spawns in fresh water 

"9 C. maitoivocca The *Gaspereau' or 'Ale-wife,' 
common on the Atlantic coasts of North America, ascend- 
ing into fresh water in early spring and spawning in 
ponds and lakes 

"10 C ptlcharduSy The 'Pilchard' or the 'Sardine/ 
equally abundant in the British Channel, on the coast of 
I Portugal, and in the Mediterranean, and readily recognised 
I by radiating ridges on the operculum, descending towards 
I the sub'Operculum 

"11 C sagax Representing the Pilchard in the 
' Pacific, and found in equally large shoals on the coasts 
) of California, Chili, New Ze^and, and Japan. 
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" 13. C. toll. The subject of a very extensive fishery 
on the coast of Sumatra for the sake of its roes, which are 
salted and exported to China, the dried fish themselves 
bein^ sent into the interior of the island. The fish is 
called ' Trubu ’ by the Malays, is about eighteen inches 
lone, and it is said that between fourteen and fifteen 
millions are caught annually. 

*‘13 C scombnna. The 'oil sardine' of the eastern 
coast of the Indian Peninsula."^ 

These quotations will show the value and importance 
as well as the interest of the systematic and descriptive 
part of this volume, not a page of which is without some 
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lines of most instructive reading, in many cases sufticiently 
so as to tempt one 10 turn “ Ichthyologist *' on the spot 
We strongly recommend the reader to turn at once to the 
pages on the Salmoiiidx 'Ihis poition too is illustrated 
with many excellent figures, two of which, through the 
courtesy of the publishers, we are permitted to reproduce 
— the first IS of A fish belonging to the genus Toxotes 
Two species of this genus arc knoivn from the East Indies, 
one of which (7' jaculaior) is the more common, and it 
ranges to the north coast of Australia It has received 
Us name from us habit of squirting a drop of wafer at an 
insect which it perceives close to the surface in order to 



SkuJ] of Ploffy&dMi Jierox, 

make it fall into it The Malays, who call it " Ikan 
sumpit,” keep it in a bowl m order to witness this singular 
habit, which it continues even in captivity 

The second woodcut represents the bones of the head 
of one of the largest and most formidable of the deep-sea 
fishes. Of the genus Flagyodus but one species is known 
{P./erox) It has been found off Madeira and in the sea 
off Tasmania. Other species have been noticed from 
Cuba and from the North Pacific, but it is doubtful if 
they differ specifically from P.firox. The fish gtows to a 

* In thii quoUuun ihe fin formulis and rcfennceB to worki on ika Haimg, 
Ac., art omiued 


length of SIX feet, and from the stomach of one specimen 
have been taken several eight- armed cuttle-fish, Crustacea, 
Ascidians, a young brama, twelve young boar fishes, a 
horse-mackerel, and one young of its own species The 
stomach is coucal, the commencement of the intcbtine has 
extremely thick walls, its inner surface being cellular, like 
the lung of a reptile, it has no pyloric appendage. All the 
bones are extremely thin, light, and flexible, containing very 
little earthy matter. Very singular is the development of 
a system of abdominal ribs symmetrically arranged on 
both sides and extending the whole length of the abdomen. 
Perfect specimens arc rarely obtained on account of the 
want of coherence of the muscular and osseous parts, 
caused by the diminution of pressure when the fish 
reaches the surface of the water The exact depth at 
which Plitgyodus ferox lives is not known , probably it 
never uses above a depth of 300 fathoms , but woe betide 
any rash intruder that dares to descend into the realms 
of its abyss 

The volume closes with some diicctions for (ollcrt- 
ing and preserving fishes- -when practicable fishes when 
de.id should be set to swim in spirit But we must not 
quote any more, so leave the ciiiious reader to find out 
the details of how, having caught his fish, he can cook it 
so as to make it of value for some national niiiseiim 


SULPHURIC ACID AND ALKALI 

A Tht'orefual and Priuitml Tfxaiise on iju Manufatturf 
of Siilphuftc Aitd and Alkali^ 'luith the CoRateral 
BfanAit's By George Lunge, Ph D , f K h E , Pro- 
fessor of Technical Cbemi5ti> at the Federal Poly- 
tcdinic School, Zurich (formerly manager of the Tyne 
Alkali Works, South Shiel ’s), Vol III (J Van Voorst, 
1880) 

publication of the third and concluding volume 
-L of Prof Lunge’s excellent work follows woiidei fully 
soon on that of the first and second This volume, which 
fully equals the other two in accuricy of description and 
dearness of style, is devoted to the subsidiary processes 
lying alongside of the main channel of Leblands great 
discovery We first find a chapter on the aminoniacal 
soda process now riiiing, through '^olvay’s exertions, into 
well-merited and formidable competition with its older 
rival. The ash made by this theoretic ally beautifully 
simple and piactically most original process is very pure, 
containing fiom yS to 99 pei cent of Na^COj, and free of 
couise from the impurities common to Leblanc’s ash of 
caustic soda and sulphide of sodium. 

Hut this Solvay's ash is less dense than that made by 
the old plan, and both Gemi.in and English manufac- 
turers are now making a Leblanc ash of 98 per cent free 
from sulphur and of a dense quality The struggle, says 
Lunge, is not now one of purity, but merely of price, and 
so far Leblanc soda is holding Us own Here however 
the beneficial action of competition 15 seen if Messrs. 
Brunner, Mond, and Co., of Northwich and Sandbach, 
were not turning out from 35 to 40 tons of Solvay ash 
per diem, I cannot help thinking that the Leblanc soda- 
makers might have felt inclined to rest content with their 
previous ^rformanccs. There is of course no chance of 
this new process turning out the old-fashioned plan until 
the chlorine of the common salt can by this new method 
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be made available as a marketable article. At present it 
runs away as calcium chloride , but if Weldon's process 
for regenerating the chlorine were to prove as successful ^ 
as his well-known plan (of world- wide application) for 
obtaining it from the ordinary chlorme-still liquor has 
proved (and this so far has not come to pass), it is pretty 
clear that all the old alkali works would have to be j 
closed. Next come the Lliapters on Bleaching Powder 
and Chlorate of Potash Here we find thirty-four pages 
of a practical treatise devoted to the theoretical con- 
sideration of the composit'on of bleaching powder, and 
even graphical formula: may be detected on some of these 
pages, to say nothing of chemical equations of some com- 
plexity, involving the discussion of one of the most intri- 
cate of chemical problems This is a pretty dish to set 
before our "typical practical man,” who only knows the 
substance he makes under the names of "BP" or 

Chemic," and would be puzzled to say of what 
It consisted. It is however a specie^ of nourishment 
which it will do him good inwardl) to digest, for 
if he turns away from it m disgust and disinayj so much 
the woisc for him and his manufacture. "The rule of 
thumb,’* as Mr Mundclla truly said at Leeds the other 
day, "is now over, we stand at its grave.*’ Cur manu- 
facturers must all be thoroughly trained in the scientific 
principles which underlie their trades. Noble and great 
things have been done by Englishmen in the perfection 
and development of chemical industry, and still greater 
things remain for them to do , but whilst taking only 
proper credit for what England has done and is doing, 
let us not forget that the general scientific education of 
our manufacturers and managers is far below that of their 
Continental competitors It is no doubt quite line that 
no German alkali work could exist were it not for their 
import duty on English soda , for even with all their care 
and scientific knowledge, the Germans aie unable to 
compete on equal terms with us, thanks rather to the 
circumstances of our cnviionment than to any special 
merits of our own 

But this artificial and economically unsound condition 
of Continental manufacture ought rather to urge us so to 
complete our s}stem that we not only shall have the 
advantages which geographical position and geological 
good fortune places at our disposal, but also that thorough 
scientific training and the knowledge of what is being 
done elsewhere, without which all natural advantages 
become comparatively valueless In this way and in this 
way only can we, as it seems to me, fight against the 
incubus of protective tariffs On this necessity for our 
typical "practical man” to re-consider his position and 
to aim himself foi the technical war with every appliance 
which science places at his disposal. Dr Lunge speaks 
so forcibly and so well in the preface to his third volume 
that I take the liberty of giving his remarks tfi exUnso. 

I may however express my own doubts whether the 
British alkali-maker has, as Dr Lunge maintains, in 
reality been distanced by any foreign manufacturer of 
alkali or sulphuric acid, except so far as regards the 
import of British goods into countries where inland 
production is artificially stimulated by protection. As 
regards other chemical industries, especially Chose such 
as the manufacture of colours, in whjch.great delicacy and 
care in manipulation and an intimate knowledge of the 


highest developments of organic chemistry are essentia], 
one must in sorrow confess that Dr. Lunge is perfectly 
right when he says that the English trade is rapidly 
passing into the bands of French and German houses. 

"Other books aim at nothing but giving an accurate 
description of the present style of making sulphuric acid 
and alkali in England; and they leave the chemistry 
of ihe subject almost totally aside My treatise differs 
from this m several respects. First it gives a detailed 
chemical description of the raw materials, intermediate 
and final products, of the modes of testing, and so forth, 
supplemented by numerous tables of solubilities, densi- 
ties, &c , and It also enters very fully into the theory of 
all the processes concerned, accurately citing all papers 
on the subject, so that the reader can go to these for 
further clucukation I am quite aware that a treatment 
of this kind wiU appear lengthy and superfluous to some 
leaders who look into this book merely for ‘practical’ 
hints. In this respect they will not, I trust, be dis- 
appointed either, but I make bold to say that they would 
do very well not to despise the scientific part, the purely 
chemical detail, of this work 

"After all, our subject belongs to the domain of chemistry^ 
and the times are far behind us when, in the manufacture 
of chemical products, the practical man with his rule of 
thumb could look down upon the chemist m the labora- 
tory — who m the former’s idea was at best only good for 
testing the materials, but whose interference with the 
works would invariably cause mischief That this was 
true to some extent, and still is so, where the chemist 
attempts to transfer his ideas into practice in a crude 
state without sufiicient practical experience, nobody can 
possibly deny. But docs the ‘ practical man ' on his part 
make no mistakes 7 

" Have not untold sums been wasted in futile 'inven- 
tions* and ‘improvements* merely because ‘practical’ 
inventors lacked a scientific knowledge of their subject 7 
Probably very much larger sums have been lost in this 
way than by the deficiency m piactical experience of 
‘theoretical’ inventors, for the simple reason that the 
latter class of inventors generally nave not so much 
means at command as the former It is a mere 
truism that theory and practice should always go 
hand in hand , but it must nevertheless be incul- 
cated over and over again, as would appear from the 
fact tliat several cosily books on perhaps the most impor- 
tant branch of chemical industry nave just been published 
with next to no chemistry in them And to what conse- 
quences does this neglect of a scientific treatment of 
practical subjects lead 7 The author may be pardoned 
for illustrating this from his personal experience. A 
little more than sixteen years ago he left his native 
country for Great Britain, and he might justly hope to 
learn a great deal and find much more scope for himself 
in that Country which he is proud to have made his 
second home. More particularly the manufactiire of 
sulphuric acid, soda-ash, and bleaching-powder was at 
that time quite insignificant in Germany, and not very 
considerable in France as compared with Great Britain, 
nor could the technical appliances, the yields, or even the 
punty of the products m the two former countries vie 
with those of the latter. How different matters are now 
is a matter of notoriety The manufacture of chemicali 
has made enormous strides forward, both in quantity and 
quality, in France, and even more so m Germany. Many 
of the chemicals of these countries outstrip those of 
English works m purity ; and their plant and their pro- 
cesses are frequently supenor to those used in Ac majo- 
nty of English works. Everybody knows how this has 
come about. The foreign cfaemists and maniifactunrB 
have looked all round, not merely in their own countries, 
but wherever they could find improved methods and 
apparatus, and upon the practical knowledge tbus gained 
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they have brought to bear the scientific training they had 
received at their universities and polytechnic schools 
Thus they have already, m many fields formerly remu- 
nerative to British manufacturers, distanced the latter, 
immensely aided though these be by their long occupation 
of the ground and bv permanent natural advantages, such 
as cheapness of coal and of freight, superior command of 
capital, &c., and this is Lkcly to go on to an increasing 
extent if many British chemical manufacturers decline to 

? rofit from a scientific study of their le'^pcctive branches 
'his IS all the less excusable, as England fiom of old has 
been a stronghold of scientific chemistry, and can hold 
its own against the whole woild in that respect ” 

To these words 1 will only add that one of the beat 
possible signs of advancement in the study of science so 
nccessciry for the permanent well-being of our manufac- 
tures would be to find well-thumbed copies of Dr Lunge’s 
three volumes not only on the alkah-mikcr's shelves, but 
in the house of every manager, and on the table of every 
free library m the manufacturing districts, 

11 E. Roscoi' 


Ol/K BOOK' SHELF 

Aide-M C moire du Voyage ur Earl) Kaltbrunner (Zurich 
Wurater et Cie , i8Sj ) 

This is a sort of supplement to the “ Manuel du Voy- 
ageur” by the same author, noticed in these pages at the 
time of Its appearance The present volume may be 
described as a collection of constants in all departments 
of science likely to be of service to the scientific traveller, 
and indeed to students of many kinds It contains a 
scries of sections m geogiaphy (mathematical, physical, 
and political), geology, biology, and anthiopology To 
each section u prefived a list ot works to be consulted on 
the parti Lular subject, numerous pJates and maps, an 
index, and a table of authors whose works are cited. 
The whole work secm-i to us well put together, the infor- 
mation really useful, and, so far as wc have tested, liust- 
wortliy, though the lists of works arc not always so com- 
plete as they might be, this can be easily amended in 
subsequent editions To all interested in geography in 
Its widest sense, the work must piovc of ical service 


LETTFBS TO THE EDITOR 

\Tht Editor does not hold himself responsible /at opinions txpresstd 
by his cot 1 espondt nts. Neither can he undtrtake to ; eturn^ or 
to cart espoftd with the writers o/, rejtcftd miinusenpts No 
notice ts taken of anonymous eommunuations 
The Editor urgently reinicsts eot t espondt nis to kteplhtir Utters as 
short as possible The pressure on his spare u so g^eat that it 

ts impossible othentnse to ensure the appearance even of com- 
munications containing interesting and nai'el faets^\ 

Geological Climates 

1 SHOULD not say more on this subject, but that the last paia 
graph of Mr Stark ic O miner’s letter seems to nujjly that I have 
adopted some of his vicnji \Mth mt arknov ledgment. Now I 
certainly read his .irlicle 111 Nature of December 12, 187S, wiih 
much interest and profit , but, as regudh the s]>ccinl cjucsiiou of 
the cause of the iniM climates of Eocene and Miocene time-, I 
entirely dwagrecd wuh hi^ views, as h suflicienily shown by my 
recent letter m Nai ure I quite admit that the closing up of 
the North AtUntic between Europe and North America might 
have considerably raided the temperature of Britain, but it would 
just as certainly have rendered the Arctic regions even colder 
than they are now, by shutting out the Gulf Stream, whereas all 
the evidence points ti continuous mild Arctic climates through 
Cretaceous, Eocene, and Miocene tunes Again, Ibongh 1 admit 
that there has probably, tm more than one occasion during the 
Tertiary period, been a land connecliun between North-West 
Enr^e and North-Eut America, yet the peculiar dis ribudgn of 
the Tertiary mammalia of Europoand North America indicates 
that such connection was exceptional, and only endured for very 


shoit periods, the rule being a separation like that which now 
exists 1 could therefurc only have quiLed Mr Gardner's view 
to ilisagrec with it , and 1 did n d Hunk ii advisiblf lo encumber 
the ex]ioi}ilinn of niyown the iry with m tre rcftrcnccs of this 
kind than were ab olulcly necessary. 1 nny arid, that the 
ixlLii lun of the Miocene Arctic lloia to (}riniiLll Land since 
Mr Gardnei’s aitiLle appeared, renders his vk ws still more 
uuteiiible. Of coiiise I licre refer to my chapter on "Mild 
Arctic Climate^. " in " Island Life ” In my klter to N\iukl 1 
confined myself sti ictly to the point rai'.ed by Prof ll.iugliion, 
which I did not consider had been adequately met b> Mj 
G aidncr's hyjiolhesis, Ali hld ll. WALLACE 

Is your corrtspondtnt, Mr lu.;r.ani of Belvoir Castle, quite 
ceitiiiii that he has nat confused the ^i/nutnrta Cuvnm^hiifm of 
Queensland with Cunmu^hamia lauctolaiu of China ? T he names 
aie misleading II King 

Cbithurst, rdtrsfield 


Temperature of the Breath 

From time to lime dunng the past few monlhs lettcii on 
** ihe tempeiaturc of the breath "hi-ne appeared in Nature, 
and some conjectures lKl^c been ad\anccil rejardini; llie cau>e 
of ihc high tc.iiperatures produced by bieathing on thermometers 
cnvcl iped 111 silk nr otlier inateiiaN 

One of the conre-p indents suppose- that the high tempera- 
turf thus produced nidiLates a coni ng action of the bicalb 
llic rtfi igf racing agtney of re.piiatioi Ijy the hciliag of 
rfspiicd air ami by evapiiat on fiom the lungs 1 sufhcicntly 
well Kn )W'n, and has been calculated by ITelmholl/ , but it is 
sciicely I )gi( al lo nsLiibc to the bieath a timiieraturc so ob- 
viously piiidiiLcd by the inlLivculMn of another agenl, and tins 
h>polbesK w'ould involve the rejection of all obser%’atioiLs 
hitlicrlo made bj phy 1 ilogi-ls 01 the Lcnipeiatuic of tlic breath 
and of the blood 

A few liiiLs which ajipcaied 111 Naiuke of October 7 in- 
dicated what appealed to me to be the simple and philosophi 
cal explanation (/ e h)giosropic coildcnsalion) of the pbenomc 
non under discussion llic higher tcnijieraluics jiroduced 111 
dry than in wet weather, and by some matenab I ban by others, 
di liiiclly point to the liygroscupic state and 11a' me of the 
malciial as Hie modifying in flu, nee- 

Ihc ^]lK^U^nl I-, enliiely physical, and not physiological 
AVrajipiiig the thci iiouieler i, a new faclui in taking the tem- 
pci aline of the breath, and 1-, pnmtt /ii(t<\ the cau-c of the 
hi^h UMTipcrahne S jme further exptuments which I have 
just completed place the mat^ei beyond all dou'it Nut to 
occupy your space with unncccs-aiy details, J give only an 
oulbn^ of them — 

1 A Liiiient tif air diicctcd upon Llie luilb of a naked tliernio- 
mclcr c iu‘'cd iiu 'iii,»rcciabJe ii e ncidier did (he mercury use 
when the biilbw^as en^ eloped in sjlk , but wlirn it w.is eiiv. loped 
in diiid silk It lose several dcgiLC (File silk was dried by 
heat, and allowed to co d iii a s'oppeicti h 'UJe ) 

2 Three lljirnm in lers- (l) bulli iiakid, (z) bulb wrapped m 
silk, (3) bulb wiajiped in dmd mIin — placed 111 a cuiient of hot 

air foi s )inc ininuLc-., inxiked resju cliveh Il6“, 120", and 

123 K 

3 Twro thei nunnctei , one naked, the nthei wiipjied in silU, 
were placed in a ilisk, wilh then •■Icms pas ed thioiigli the cork 
'J hi fl isk was then immersed in hit walci (.iboiit 15*^ E ) The 
naked Ibeimoaifler dc rajndly, the co^eled one \ciy slowly 
After twenty unmiles the lenipeiature uf the water wa- 120”, 
and the naked Ihermometei marked II2’, while the covered one 
regi tered only ioS°, 

4 Tv\(i thcr.iiometei s, one naked, the second wiappcd in 
diied silk, wcie fixed in a fl as for la I expeinndU, but a 
little wntcr was jilaccd in the fl which was llicn plungtd into 
hot wafer a- before The naked Ihcimomctei rose lapidlyat 
fiist, hill it was ''0011 oulshipiied by llie cohered ont i lie fol 
lowing was the lesult nffcT s line miiiiilc — Water, 128% naked 
thennnmcler, m 8“, covered tlitrmomcler, ia6 

5. Iwo thermometer-, one naked, the see uul enveloped in 
clued silk, u^cre paxse^l through a co\ci fitting a glass vessel 
which w IS carefully dried a ml heated, ami the cover was 
ceiuenled on* to prevent I he pah age of moisture From the air. 
After an hour the naked thcnnumeier had cooled to 81 (tem- 
pcraiqic of air), and the co^t'red one lo 83 They were then 
changed to a siaiiUr \es'-el containing a liitlc water, the 
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covered theroiometer rose repidly till it nearly touched 94”, while 
the naked one remained itationary, 

[.The conclusions to which these experiments point are too 
obvious to require demonstration. C J. McNally 

Madras, December 9, 1880 


Selenium 

The U5e of selenium in the photoplione has suggested to me 
the pofisibiliiy of using it in two ways, which 1 shall now describe, 
thinking you may perhaps consider them of sufficient general 
interest to publish in Nature 

Firhllvj it seems probable that selenium might be used to 
obtain the automatic registration in a chronograph of such phe- 
nomena as fitar transit;! It possesses the properly of being 
drawn into fine wire at a low temperature, but whether U can 
be drawn fine enough to represent transit wires in a telescope 1 
do dot know. 

The arrangement u ould be as shown in the diagram, where 
a A H B are parallel metal plates cro'ismg the field of the tele- 


scope, and insulated from each other except by the seletiiam 
wires C c c c in one direction, and by a wire circuit pasolug 
through a balkeryj and a relay, R, in the other. The rday 
should be so adjusted that the increased force of the carrent 
passing through the circuit caubcd bv the light of a star falUng 
on each wire c c in succession, shall cause its armature to act, 
and pass on a signal to the chronograph. 

The delicacy of the adjustment required for this purpose 
might be a greater difficulty than 1 am aware of; but it should 
be borne in mind that the length of selenium in the circuit may 
be very small, as the plates A A n B need not be farther apart than 
sufficient to insure the star’s falling between them without exces- 
sive accuracy of setting, bay one-twentieth to one-tenth of an inch 
in a tele&copc of moderate size. If necessary, it would be simple 
enough to give each wire cc its own distinct circuit Should 
the brittleuess of the wires prove a difficulty, they may be sup- 
ported between the plates A a u h in any convenient way which 
does not interfere with the insulation of these plates. 

The second purpose would perhaps be of more practical use 
than the above, viz. to secure an automatic daily tune-signal, 



Let a thin plate of selenium be placed between, and in firm 
contact with, two parallel plates of metal, which are connected 
with each other by a wire passing tliiough a battery and a relay 
as above, so that the bclcnmni alone interrupt> the circiut Then 
if this plate be placed with iLs length 111 the meridian, and a 
lens adjusted aboie it, so as to throw the image of a star, or the 
sun, as It crosses the meridian exactly on the <^clenium, a 
signal will be obtained from the relay os before, which in this 
case may be the stroke of a bell or any other convenient sound. 

An ordinary lens would require constant changes of adjust- 
ment if used for the sun, moon, or any body of varying 
decimation , but if the lens were the central slice cut out of a 
sphere by two small circles parallel to each other and equidistant 
from the centre, placed with it^ fiat sides parallel to the meridian. 


while the selenium was placed m a curve concentric with that of 
the lens, at the proper distance from Us surface, and of sufficient 
length— of course being accurately in the meridian — then any 
heavenly body of whatever decimation — between certam wide 
limits — would throw its image on the selenium and afford a 
signal, if of Bufficicnt brightness The arrangement of a warning- 
signal would be easy 

If this method proved practicable the objection would remain 
of having to apply a correction to obtain mean timci which 
would probably prevent its being used For public purposes, such 
as dropping time-balN or firing time guns It seems to me how- 
ever that It might nevertheless prove very useful to many private 
individuals who require an accurate knowledge of time. 

Poona, December 3, 1 880 W M C. 


Experiments with Vacuum Tubes 

At a meeting of the Philosophical Society of Glasgow on 
December 22, 18S0, 1 gave a vei brief preliminary account of 
lome experiments that 1 liave b.cn making, along with Sir 
William Thomson, wnlli vacuum tubes Wc have scaled up 
English and German glass lubes with very high vacuums, but 
witnout any electrodes , and have obtained very remarkable 
luminous effects both uith the Kuhmkorf cuiL and abo uurkiiig 
bv means of electrostatic induction U^^ing an ordinary frictional 
electric machine, and applying one end uF a long vacuum lube 
to the pnme conductor, while the other end of the tu1>e U held 
in the hand, the lube becomes charged as a double Leyden jar m 
the following way ; — one end of the lube, next to the prune con 
ductor, — outside positive, inside negative , the other end— inside 
positive, outside negative 11)16 can be shown by the gold leaf 
electroscope The charges seem to be very fiigh and the glass 
15 very frequently perforated Indeed it is difficult to work with 
the electric machine m tolerably good order without perforating 
the glass. While this double Leyden jar is slowly discharged, 
by removing, part by part, the charges from the outside of the 
tube, beautiful luminous effects arc observed very different from 
those seen in the ordinary vacuum tubes. We have also obtained 
curious eflects by heating the middle region of the lube so highly 
that It becomes a semi-conductor. J> T. Bottom LEY 

Physical Laboratory, University, Glasgow, December 29 


Modern Use of Ancient Stone Implementa 

Perhaps the following statement will interest some of your 
readers : — In an old volume, '* Thomae Dartolini Acta hafni- 
COSia,” Ann. 1674, 1675, 1676, 1 find a paragrapb signed bv 
Ok^s Bomchius, which clearly indicates that in the seventeenth 
century ancient stone implements, and probably many of them, 
were converted into flints for the use of the contemporaneous 


musquetry The text runs thus — " S dices Anholdim Inan- 
gulores In<!ula haec [Anholt m the Kattegat] porrigitur in sinu 
codano, mmuta ilia quiiem et naufragns muUorum infamis, uno 
li!c laudaada cpiod si quis arenas liltoria ciusdein scrutetur, 
infinitoi repenat silices nigros, albos, varies, m sabalo hide Lade 
sepultos, ad sex transver->os digitos in longitudmem protensos, 
latos digitum uiium, omnes tnquetros ac si manu artificis 
fuisscnt acuminati, et lateribus plenimque in illam aciem excitatls, 
ut losuae servire potuerint cultri'i saxeis fifiorum Israel circum- 
cisiuiicm iinperanb. Nunc ferreo hic seculo in alios vocantur 
U'sUS . malleo cnim in frusta convenientia divisi sclopetonim 
rotulis ignem promple mmistrant et fomiti;! incendiani loco 
fulminciB bellatorum tubis ancillantur.” D Budde 

Rome, December 26, iBSo 


Pile Dwellings 

Ik the connection between pile dwelling in the Swiss lakes, 
the Swiss chdlet, and the Malayan modern pile dwellings is 
deiuonbtrated, a decided advance has been or will be made in 
prehistoric anthropology 

File dwellings are a very distinct characteristic of all the Hill 
races north cast of Bengal, except those on the Kasia Hill ranges, 
and so far ns I can see 15 a conspicuous distinction between the 
Ai^n and non- Aryan races here, 

The perslsteuce with which Ihis custom is retained among 
tribes who have migrated to new sites, where the need ii not 
obvious, seems to o^cr a safe means of tracing to some extent 
racial descent or relationships 

The ''Mirib " of Asam <^er a case where part of the tribe is 
still in Its hills, while the rest are more or less scattered along 
the Brahmaputra m the level land of Asam, and build housea 
alike. The Ahoms, a Shan race who mvoded and Bcttled in 
Asom m A D. 1228, built pile dwelling*, and the *'DeodhaiDgB,” 
who ore lineally descended from them, do so now The Butias 
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DaAu, AkiFp Abom, Miihmis, Smgphui, and Nagaa (all) 
build pile-dwellings, as do the Kamlia 

Several peculiantica are noteworthy, i e. that the custom la 


confined to hill races, and not hecn m \ lain race:i , that the 
invariable explanation offered to inquiry is that on the hill tops 
and s^piirs, wlierc ahrte the villages arc built, there is very litUe 



level land ; also that this form of hcii’-e is n nccc-sity among 
races that keep pigs and goats, which to any cai^ual visitor is at I 
once obvious | 

ps As it IS possible that this question may afford unexpected 1 
reiullB when examined, 1 inclose sketch of a Naga Morang,” { 


(ir skull hou'^c, which with its plalfonn is the same as those they 
live in Different tribes have variations of lllc pattern, and 
most have the platform lialcony in some shape or oilier, ami the 
posts go Lbiongh the roof m some Nngas houses alone 

Asam S li. Peal 


Landallps. — The Cheshire Subsidences 

Under the guidance of Mr. Thos fliggm, F L S>, and your 
correspondent Mr Ward, 1 have just been examining the subsi- 
dences that have been lately taking place m the neighbourhood 
of North wich To undcriitand how they occur, it is necessary 
to know that there are two bods of rock salt in the I'nassiL 
marl. The upper bed, 25 yards thick, is from 40 to 60 yards 
below the surface , the lower, 35 yards thick, is separated from 
the upper by about 10 yaids of hard marl Ihe greater bulk of 
the salt IS obtained in the form of bnne pumped up from the 
upper bed. The lower bed is to a smaller extent worked as a 
aalt-mlne. From these opciations two classes of subsidences 
result; the one general and gradual, due to the removal in solu- 
tion of the rock salt of the upper bed by percolation of water 
and pumping, by which the surface of the ground sinks m undu 
lationi , the other, sudden fallings in of the ground into the 
mines, forming crater-hke pits. It is to these I wish to call 
attention I was fortunate enough to sec one before it had 
become, as they all do, partially filled w'lth W'ater I should 
judge it to be obout 70 feet deep, 150 feet diameter at the top, 
and 20 or 30 feet at the bottom, where a little water w^as Irdgmg 
The problem to account for is how such an inverted cone of 
marl capi^cd w ith boulder-clay and drift-sand could apparently 
have disappeared through so small a hole? The explanation 
appears to be this By percolation of water the roof of the mine 
bc^ns locally to give way and fall into the mine, gradually 
working Its way to the surface, where it hut appears m the form 
of a hole about the size of a well. The vaaiity will no doubt 
take a conical form, the base being at the roof of the mine , 
once the hole is formed, the surface gronnd begins to slip and 
iall in around, gradually enlarging the orifice, the matenal dis- 
appearing into the mine below. This continues until the bottom 
Is filled up and the sides of the "crater" attain the angle of 
repose. The whole thing will occur in a night. The subsidences 
certainly present a very remarkable appeinnee from the 'regu- 
larity of their circular.or elliptical form and funnel crater-like 
>ha«. It IB evident such subsidences could not happen except 
under special condition**, such as axe provided by salt-mini ng 
and punming in these Kcuper msrlb. T Mellard Raads 

Puk Comer, BLundellsands, Liverpool, December 22^ 1880 


Animal Reasoning 

1 SEND an account of a singular act of animal intelligence 
which may not be uninteresting tu the readers of Nature. A 
lady, a fnend of mine, was at one time matron of a hospital for 
poor women and children which was maintained by subscription. 
One of the inmates was a Mind girl who was there not as a 
patient, but temporally till a home could be found for her She 
had learned to feed herself, and at meal times a tray tontaming 
her dinner was placed on her knees as she sat iti a comfortable 
chair for her special convenience in feeding herself One day 
while she was eating, the pet cat of the cslablishmcut placed 
herself before the girl aud looked long and e.^mcslly at her, so 
earnestly that the matron, fearing the animal meditated some 
mischief tn the girl, took her out of the rooir Again the next 
next day, at the same hour, the cat entered the room, but this 
lime walked quietly to the girl's side, icarcd heiscif on her hiud 
and noiselessly, stealthily reached out her paw to the plate, 
sclec etl and seized a morsel that pleased her, and, silently as she 
came, departed to tnjoy her stolen meal The girl never noticed 
her los®, nnd w hen told of it by her Lompamons laughed very 
heartily 

It is evident that the cat from obscrvaln n had entirely sail'' Red 
herself that the girl could not see, and by a process of reasoning 
decided she could hteal a good dinner by this practical u'^e of her 
knowledge. K P 

Cambridge, Massachusetts 

Ozone 

The letter of J. P. on this subject hardly gives enough data to 
enable one to found an opinion upon , but is it not possible the 
paper is coloured by ozone fiom the air? It is well known that a 
Hame is the most potent method of collecting atmospheric elec- 
liicity, and a propel ly-irsulalcd spirit flame ignited m dry .ur <^eldom 
fails to show some traces. I would suggest the expeiimcnt being 
repeated on the expoFed plate of a gold leaf electrometer, the sur- 
rounding conditions of place, air, &c , being noted - abo under 
a Ijell g1a.<;R, where such conditions would be varietl. Ozone is 
very strong just now, my paper this moming reaching lOy the 
limit of Negrettl and Zambra's scale. J. Rand Capron 

Guildowp, December 28, 18S0 
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THE INDO-CHINESE AND OCEANIC RACES^ 
TYPES AND AFFINITIES^ 

II. 

A BELIEF in sorcery is very general, especially amongst 
the Melanesians, and some of che practices assoLialcd 
with It often resemble those prevalent amongst the Aus- 
tralians and African Negroes, and even m mediaeval 
times in Europe In Tanna, New Hebrides group, Ur 
G Turnci LlHs us that the real gods “may be said to be 
the disease-makers It is surprising how these men arc 
dreaded, and how firm the belief is that they have in 
thtir hands the power of life and death There are rain- 
makers and t h under- in akeis, and fly- and mosquito- 
makers, and a host of other 'sacred men', but the 
disease-makers arc the most dreaded It is believed 
that these men can create disease and death by burning 
what IS called ntihak Nahak means rubbish, but piinci- 
pally refuic of food Everything of the kind they burn 
or throw into the sea lest the disease-makers should get 
hold of it These fellows are always about, and consider 
it their special business to pick up and bum, with certain 
formalities, anything m the nahak line that comes in 
their way. If a disca::C maker secs the skin of a banana, 
for instance, he picks it up, wiaps it in a leaf, and wears 
it all day hanging round liis neck. The people staic as 
they see him go along, and say to each other, ' He has got 
something , he will do for somebody by and by at night ' 
In the evening he scrapes the bark off i tree, mixes it with 
the banana skin, rolls up tightly m a leaf m the foim of a 
cigar, and then puts the one end close enough to ihe fire 
to cause it to singe, and smoulder and burn away 
gradually Presenily he hems a shell blowing ‘There,' 
he says to his fnend-^, ' there is the man whose rubbish I 
am now burning , he is ill Lit us stop burning and see 
what they bring m the moining ' 

" When a person is taken ill he believes it is occasioned ! 
by some one burning his lubbish Instead of thinking 
about medicine he cA\s some one to blow a shell, which, 
when perforated and blown, can be heard two or three 
miles u(f The meaning of this is to implore the person 
who IS supposed tu be burning the sick man’s lubbishand 
causing all the pain to stop burning, and it is a promise 
as well that a present will be sent in the morning Ihc 
greater the pain, the more they blow the shell, and when 
the pain abates they cease, supposing that the disease- 
maker has been kind enough to stop burning Ihen the 
friends of the sick man arrange about a present to be 
taken in the moining Pigs, mats, knives, hatchets, 
bead*--, whales' teeth, See , are the sort of thing taken, | 
Some of the diseasc-mal ing craft are always leady to 
receive the presents and to assuie the party that iliey will 
do their best to prevent the rubbish from being again 
burnt If the poor man has anolliei attack at night 
he thinks nahak is again burning. The shell is again 
blown, and so they go on, and if he dies his Iiiends lay it 
all down to the dibcase-makers, as not being pleased with 
the piesents taken and as having burned the rubbish to the 
end. The idea is that whenever it is ail burned the person 
dies" (‘'Nineteen Years in Polynesia") Substitute 
for the nahak a waxen image of the absent victim, and 
you have in this account a perfect parallel to the belief in 
the power of witchcraft to injure at a distance universal at 
all times 111 Europe . — 

"DcTovet absentee, dmulacraque ce.ea fingit, 

Et miberum tenues in jeeur urget acu<;.“ 

(Ovid, F/iis/ 6 ) 

But this increW shows how little reliance can be placed 
on similarity of manners and customs m tracing the 
affinities of races The mind of man having sprung, as 
seems most probable, from one original centre, is every- 
where very much the same in the infantile or undeveloped 

' CoDtiniied fnan p adj 


stage Hence, Like practices under like conditions may 
very well arise independently in diverse places without im- 
plying any ethnical relationship or even any necessary social 
contact The most extravagant theorist would scarcely ven- 
ture to suggest any direct relationship of any sort between 
the PapLlans, for instance, and the Basques , yet amongst 
the joung giils of both races the extraordinary taste for 
making pets of little pigs pievails At least the practice 
is spoken of by recent exploreis as common in New 
Guinea, while Mdme. d’Aulnoy (“Relation dii Voyage 
d' Esp-agne,’’ PiUis, 1691) was greatly surprised to find the 
young Basque ladies of Bayonne indulging in the same 
habit when she visited the place in 1679 “Some of 
those who came to see me had a little sucking-pig tucked 
under their arms, just as we carry our little lap-dogs. 
Several had ribbons of different colours tied round their 
necks as collar'^ But when the ladies joined in the dance 
they were obliged to let the horiid beasts loose in the 
room, where they made mure noise than so iii.iny imps." 
The “coiivade" is another remarkable custom attributed 
boih to the Bas([ucs and to the Hum Islanders, P'astern 
Aicliipel.igo, m common with many other peoples ancient 
and niotlcrn in the Old and New World Hut M Julien 
Vinson {Ri^piibliquc January 1 9, 1877) has shown 

that, at least as far as reg.arJs the JJasques, there is little 
or no giound for the statement We all know what 
astonishing conclusions a-i to ethnical affinities certain 
ethnologists have tliawn fioin the assumed common 
prevalence of this eccentric fashion amongst the most 
widely-dispersed nations Yet even if it did exist 
anion g-t them such conclusions would be otherwise 
inadmissible 

It may be mentioned that the missionaries have been 
for some > ears at work amongst the Mafor people and their 
kinsmen of Dorev, into whose langUiigc they have trans- 
lated several tracts and portions of Sciipture Here is a 
specimen from Genesis 1 i (‘In the beginning," &c ) . 
'* lleponei.i kaUi man'cren allah ibejadi nanggi ma 
dfinya Dunya ibcurba ma ibro bcii, ma ifnuiep i6n ro 
bo 1, ma 1U1 manseren all ih bicda iriob ro bo wdreya." 
The Malay, or rather Arabic words, God, diinya^ 

earth, ///rfor spirit, are of course borrowed by the 
translator , but the structure of the language is entirely 
diffeicnt, being highly agglutinating and employing both 
pre- and pobt-tixe^, like other Papuan dialects. In other 
respects the P.ipuan and Melanesian tongues differ so 
profoundly from each other that it is impoasible to group 
them in one linguistic family As a rule they possess 
absolutely nothing m common beyond a certain uniformity 
of structure and such verbal resemblance as is due to 
Malay and Sawaion influences These influences are 
very wide- spread, as shown especially in the numerals, 
which the dark laccs have almost everywhere borrowed 
from then brown and olive neighbours But they often 
still retain the old quint system at one time common to 
Indo-China and Mala>sia, but in tli; Oceanic area now 
mostl) replaced by the decimal Thus in the Duke of 
York Islands, between New Britain and New I reland j 
the five first numerals only are taken from the Sawaion 
or Eastern Polynesians, the numbers beyond five being 
exfressed by addition, as m Cambojan and several 
Malayan and Wc'-tem Pafuan dialects Hence for the 
Samoan c ono = six, e ^ifuin — ten, we have limadi mtk 
9 5 -|- I, limmh ma iimadt =« S + 5 , where Umadi is 
from the Samoan or Eastern Polynesian Itma — 5 Bj 
an analogous piocess the numerous Sawaion words thai 
have found their way especially into the Eastern Papfisr 
idioms are always compelled to conform to the agglutinat 
ing character of Papfian grammar. Thus the Fijian anc 
Duke of York tama =■ brother, apparently answering ic 
the Samoan tuma « boy, assume the pronominal post 
fixes r//, na, &c , peculiar to those groups, the t ijiar 
iame^u and Duke of York tama^ being equivalent to thi 
Samoan 0 Io*h tama — my brother or my boy Here wi 
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clearly see how entirely the structure of the Papfian differs 
from that of the Sawaion tonjjues, and how constant is 
the law that languages of different systems may borrow 
any number of words from each other, while each invari- 
ably retains its own grammatical genius Hence, m hen 
we hear of mixed Papuan, Malayan, and Sawaion tongucsi 
m these regions the expression is always to be understood 
as referring to the voLabulanes only, never to the gram- 
mar or stiucture of those languages fn philology there 
is no raier phenomenon than mi ^ed grammatical system*?, 
though perhaps it might be premature to deny the abso- 
lute possibility of such mivture 

III. Thk Ausihal Raci:'* An^haluuis , Tnsmaniavsiy) 

The area occupied by this division of the dark laccs is 
limited to the Australian continent and neighbouring 
island of Tasmania. Here uc enter an entirrly new 
ethnical \\orld, for, although the extinct Tasmanians 
betray certain doubtful afhnitics to the Melanesian^', the 
Australians stand quite apart. '1 hey are usually repre- 
sented as black, straiglit-haued, dolichocephalou^, and 
prognathous Hut th is gcntral description can pretend to no 
scicntihc accuracy, and in any case it is extremely doubt- 
ful whether they can be rcg.iided as all belonging to one 
original stock. Topinard, who has devoted great atten- 
tion to the subject, recognises at least two distinct 
aboriginal typc«, the fusion of which results in the .ivciage 
Australian as above described, and whose essential 
peculiarity may be said to consist 111 the combination of 
more or less negroid featiiics with straight hair The 
more primitive race, found mainly on the low-lying coast 
tracts about King (ienrge's Sound, in the north-west and 
extreme east, is described as of short stature, very blai k 
and piognathous, with coolly or at least fnzzly hair , the 
second and finer race, occupying the interior, and 
especially the north-eastein highlands, are much t.allci, 
of lighter colour, with straight or wavy hair, and slight 
prognathism 

But, notwithstanding these discrepancies, Brough Smith 
well observes that “thioughoiit Australia the natives exhibit 
a general conformity to one p.ittcrn as regards fcatuies, 
colour, and mental chaiactei A man from Southern 
Gippsliind [Victoria] would be iCLOgniscd as an Australian 
by the inhabitants of Port Kssingion, and a native of 
King George's Sound would be surely known if taken to 
York Peninsula ” d'his common racial instinct or fellow- 
feeling IS perhaps our best justification tor treating as an 
independent ethnical group a people for whom affinities 
have been sought fai and wide, by Huxley with T ogan 
in India, by others in Polynesia, Egypt, Europe, or 
America. One of the aigiiinents adduced in support 
of an Egyptian 01 Indian relationship is b.i'^cd on the 
assumed resemblance of the throw ing-stirks of those 
copies with the Australian womgume or boomerang , 
ut Brough Smith (“The Aborigines of Viclona,” 1 
P 323)^ who has gone thoroughly into this question, con- 
cludes that '*it IS safe to deny the affinity of the Dravidi.an 
or Egyptian boomerang with that of the Australian 
native, because the first, under no circumstances whatever, 
could be made to behave as the womgume does The 
fiat leaf-Iike weapon of the Australian differs essentially 
from the Egyptian crooked stick Much reliance is also 
placed on a certain resemblance between the Diavidian 
and Australian systems of kinship. But when we find 
that L. H. Morgan discovered a somewhat similar system 
prevailing throughout the North American tribes, and 
that the Rev Lonmer Fison was able to extend its domain i 
to the South Sea Islancleia, we begin to attach less im- i 
portance to a character of this sort Quod nimis probat j 
ntkiiprobat was a sound maxim amongst the schoolmen 

The Australian language*?, which, with great differences, 
present a remarkable uniformity of structure and phonetics 
throughout the continent, have also been compared with 
the Semitic, Aryan, and other systems, but with no 


results, except where the unscientific method has been 
adopted Thus marry, great, i? camp.ircd with the Keltic 
mor, or the English mort ^ cobber (f, head, with the Spanish 
quite a modern formation , i^ibber^ rock, with the 
first syllable of Gtbrallarj of which the true Arabic form 
15 /t/W, hiehmun, shield, w'llh the Anglo-Saxon hcltan 
or cover, or Milh the English which 

the ingenious etymologists are careful to tell us is “ a little 
shield for the head'^ mbohn, good, with the French hon_, 
tfo/a, land, with the Latin Una , ktraji, wizard, with the 
Cireek ;^Ftpoi;pyoi , ruioi, countrj, with the Latin rus , 
takknr, eating, with the English take in (why not tuck 
7 ?/^), martt, limestoRL, with mortar, beyond which it 
would be difficult to carry cl) mological eccentricity. 
Many of these languages aic highl) agglutinating, some 
even verging on truL inflection , but scarcely any have 
distinct n.iiius for the numerals beyond i and 2, after 
which 3 = 2d-i, 4 = 2 + 2, and so on 

This common fc.iture alone should be sufficient to 
reject any Semitic, Aryan, or Dravidian affinities, for if 
the Australians came of any of those stocks, it is not to 
be believed that all the tribes woiikl have agreed to foiget 
their inherited anthmciical s) stem, and stop short pre- 
cisely at the inf onvenienily low nuiiieial 2 At the same 
time It IS conceivable Lh.it at an cxtiemrly 1 emote age, while 
Austialia still formed part of the Asiatic mainland, tribes 
resembling the Koriimbas, Marav.ins, Todas, and other 
low-c.istc peoples of the Uectan, may have spread south- 
wards and hcie amalgam ited with others of a Papuan 
type from Melanesia I he result of such an intermingling 
might be i race not unlike tin present average Australian 
— d.iik, prognailiovis, more ui less dolichoccphalous and 
with wavy or shaggy ban iiUcrmediate between the frizzly 
and stiaight But these migrations cannot have taken 
place since the subsidence of the l.ind, because none of 
the races m ([ucstion aie navigators, although some of 
the New (kiinca tubes hi\L recently learnt the art from 
the Malays On the uLhci hand the icmoteness of the 
period to which such movements must be referred is no 
objection, for Australia his been peopled foi many ages, 
as lb evident from the vast kitchen-middeiis found on the 
co.iat, and some of which have already been used as 
manure by the white settlers 

The extiemcly low estimate of the Australian intellect 
lormed by Mr Wake and other ethnologists seems at 
least somewhat premature, and 110 one can turn over the 
pages of Brough Smith's great work on the Aborigines of 
Victoiia without coming to the conclusion that the race 
has been much vilified and unduly depicculcd by careless 
01 superficial obscivers Many instances aie given of 
their skill even m di.iwing, a capacity for which was 
wholly denied them TIil) of ten show great quickness 
in adapting them selves tn the ways of the white man, and 
the children constantly ^how ihcmselv'cs “quite as capable 
of receiving and profiting by mstmrtiun as the children of 
untaught parents among the wh.te race ” (fV^ fit 11 p 256). 
It was recently sLatcil thil the native school at Corandeirk, 
on the Yarr.i, Ii.id gained rcJntivcl) more passes than any 
other school in Victoria. 

At the s^nic lime most of the tribes are addicted to 
extremely revolting practices, those by which the “coming 
of age’ is celebrated being cspetially baibaroas and 
di‘?gusting Some abn, under iml.ivmuiablc conditions, 
have either sunk to, or never usen Irom, the most de- 
based condition compatible with existence Mr Taplm 
was acqu.unted with a Nariinyeii family, “residing on 
Lake Alexandrina, the membeis of which were as nearly 
biiites as they could be. Thev subsisted on roots and 
native fruits, and such fish and game as came into their 
hands by means of the simplest contrivances, the thrown 
vvaddy, or the simple noose, and they were regarded by 
ihcir own people as vciy low 'J hey would not even 
make a shelter, but cowerLd umlcr bushes and m holes; 
and yet it could not but be evident how far they were 
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above the brute. The man couJd make twine, the 
woman a rush basket’' {pp. cii ^ p. lo) 

Cannibalism liaii also been prevalent, assuming amongst 
some tribes a very revolting form. 

Unfortunately not many of the Aborigines are left to 
beneht by the enlightened and humane system of treat- 
ment tardily introduced hy the local administrations 
There are probably not jo,ooo left in all Australia ; even 
those of Victonaj who are best cared for, are dying out 
except in a few favoured stations, and Lalla Rookh," 
the last of the pure blood Tasmanian women^ died m 
June, 1876 The Tasmanians di/Tcrcd in many important 
respects from the Australians They were of darker 
colour and considerably less dolichocephalous, with 
decidedly frizzly hair, this latter feature bringing them 
into close connection with the Melanesians. In point of 
culture they stood almost on the lowest level, possessing 
no fixed abodes, wearing no clothes, never cultivating the 
land, unacquainted with the rudest arts, possessing neither 
domestic animals, pottery, nor the boomerang or bows 
and arrows of the Australians. They were divided into a 
great number of tribes, speaking as many as nine quite 
distinct languages, but so little developed that the sense 
was largely eked out with the aid of gesture and signs 
Yet their cranial capacity seems to have been slightly 
greater than that of their neighbours (index 80 as com- 
pared with 78), while they were ncaily as orthognathous 
as Europeans. These contradictions constitute the Tas- 
manian a type s/n allied partly to the Australian, 

partly to the Melanesian and Polynesian, with some 
special features which may perhaps be due to their long 
isolation from other races. 

n-CAUCASlAN TYPE 

IV CoNliNENTAL IlRANCli . KhmCr OK Ctimbojan 
Group 

In Further India, with one exception, all the settled 
peoples forming recognised nationalities, that is, the 
Rurmese, Thai or Siamese and Annaincse, are physically 
of Mongolian stock, and all speak languages of the 
monosyllabic or isolating class The same is largely true 
of the MishmiSj Khasias, Kukis, Nagas, Khyengs, Karens, 
and other wild tribes in the west and north-west, as well 
as of the Shans, Mou-tz’, and many Miau-tz' tribes in the 
north Hence the universal assumption that, excluding 
Malacca, all the inhabitants of the peninsula constitute 
one ethnical and linguistic group allied to the Chinese in 
the north and to the Tibeto- Himalayan races of the north- 
west, and with them forming collectively the great South- 
Eastern division of the Mongolian family This comfort- 
able theory was first ^hakcn by the revelations of the 
famous French expedition of 1S66-8 up the Mc-Khong 
River, since when the writings nf Dr Thorel, Francis 
Gamier, E Ajmonnier, C h. Rouillevaux, Dr Har- 
mand, and other French naturalists have made it abun- 
dantly evident that there is in thi<) region an important 
non-Mongolian efement, which must henceforth be taken 
into account. Yet so slowly does scientific tiiith make 
its way against long-established error, that the fact has 
scarcely yet been rerogniscd in any comprehensive trea- 
tise on ethnology or linguistics In a paper prepared 
for the meeting of ihe British Association in Sheffield 
in 1879, and since published in separate form,' 1 en- 
deavoured to determine the true nature of this non- 
Mongolian element, and to point out its essential impor- 
tance in connection with the classification of all the 
Indo-Chinese and Oceanic races It was there shown 
that the Kbm6r or Cambojan nation, the exception above 
referred tck together with a large number of kindred 
peoples inhabiting the Lower Mekhong basin and the 
region between that river and the Coast range running 
from Cape St James northwards to the Chinese frontier, 

' "On the Rclabons nf ihe Tndo-Chineie anil Inter Oceanic Racc^ And 
Lueua^ " (*1 rtibner, iBBp ) 


form a distmet racial and linguistic group, of the same 
physical type as the Mediterranean or Caucasian races 
of the west, and closely akin to the brown Oceanic races 
of Malaysia and the Pacific 

The arguments brought forward in support of this view 
need not here be formally repeated, and it will be suffi- 
cient to vindicate ilie use of the term " Caucasian as 
thus extended to the remotest Polynesian islands It 
has been objected that there are no Aryan languages 
in the far cast, and that the Eastern Polynesians are a 
brown race, consequently that the v ord Caucasian cannot 
here apply. But those who so argue seem scarcely to 
realise the nature of the pioblem Caucasian is not a 
linguistic, but an ethnical expression , hence although 
the Aryan, Basque, Semitic, and many languages of the 
Caucasus have no conceivable relationship with each 
other, we do not hesiUte to regard those who speak these 
languages as of one stock because their physical type is 
substantially the same. This type we conventionally call 
Caucasian or Mediterranean, which terms must be held 
to apply wherever the physical features implied by them 
are found, 11 respective altogether of the language ques- 
tion Why speech and type should not correspond is 
another problem, which admits of an obvious solution, 
but which cannot here detain us. 

The objection based on colour, though more to the 
point, IS scarcely more forcible The brown Polynesians 
are not supposed to spring directly from the fair Euro- 
peans, but to have gradually spread from Indo- China 
through Malaysia to ttieir present homes , and it will be 
presently seen that there are peoples m Indo-Chinabrown 
enough to suit the Polynesian taste, and fair enough to 
claim kinship with the western nations. Besides, the 
question of colour must anthropologically be regarded as 
altogether of secondary impoit.incc There are black 
Caucasians in Abyssinia, deep brown Caucasians in the 
Ganges Valley, du^ky or swaithy Hamites and Semites, 
also Caucasians, in North Africa and Arabia , and why may 
there not be brown Caucasians in Polynesia** Surely the 
evolutionist, who docs not hesitate to accept the develop- 
ment of the ([tfius homo from some anthropoid ape, need 
not scruple about the relationship of the human species 
because of such a secondary matter as colour Schwein- 
furth tells us that albinism is romnion amongst the 
negroes of the Nile basin, and there is at the present 
moment a dear case of melanosis in London If these 
be regarded as morbid symptom'*, they are often here- 
ditary, and It has not yet been shown that they may not 
be cases of atavism, such as the reappearance of the bars 
on the pigeon’s wing, however far removed from the 
original blue- rock type Niwium ne Cfode coloft^ wisely 
said Lmnasus, speaking of plants, and the remark is 
equally applicable to the animal kingdom Observing 
that the black pigment docs not make its appearance on 
the Negroes of T-oango, West Lo.ist of Afrira, until after 
birth, the Berlin anthropologist Fnlkcnslcin suggests 
that It may be due to the action of the solar rays If so, 
what becomes of colour as a fundamental characteristic 
at all ? 

Besides the civilised Khmers, forming the bulk of the 
present kingdom of Camboja and neighbouring Siamese 
provinces of Ongkar and Battambang, the chief Cauca- 
sian peoples of Indo- China are the Chams, Charays, 
Bolovens, Stiengs, Sue, Xong, Cedangs, Rboedch®, Ban- 
hars, Samrd, Lemets, and K 0 >s, the last of whom are 
looked on by the Cambojans as the primitive Khm^r 
stock ; hence are called by them Khmir doniy or origi- 
nal Khmfrs ” In the paper above referred to the physical 
characteristics of these tribes are thus summed up mainly 
from Thorel — ”A fine, vigorous race, with symmetrical 
and well-set frames , statute rather above the middle size, 
straight profile, oval face, doltchocephalous head, high 
forehead, retreating very slightly, black hair, often inclin- 
ing to brown, straight or wavy and elliptical in section^ 
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beard and whiskers well furnished and always frizzled, 
or at least wavy, eyes perfectly straight and horizontal, 
nose not particularly prominent, but nearly always 
straight and never Aatccned at the root, cheek-bones 
scarcely if at all prominentj mouth of medium size and 
even small sizcj with moderately thick lips but no trace 
of prognathism, completion mainly of a bister or brown 
colour, but varying from fair and even white to light 
brown and dark, though never so dark as that of the 
Aryans of India" 

This description, given by a scientific observer, is the 
very antithesis of the Mongolian, and conc'^ponds in all 
essentials to the ordmaiy Caucasian of Western Asia 
and Europe Hence it is not surprising to find recent 
French wntcra freely applying to these peoples such 
epithets as “ Caucasique,^* " Indo-Europden, ' ** blanc," 
and sn on bouillevaux calls the Chaicys “ white savages 
of Caucasian type.'' Thorcl connects the northern tribes 
with '^the Caucasian race, or more correctly wUh the 
Indo-European peoples” Dr Harinand gives us a 
description of a beautiful Khang woman, dwelling par- 
ticularly on her ‘‘aquiline nose, large eyes, thin lips, 
round shoulders," and other points of a European cha- 
racter The Bolovens of Uassac he describes as of 
lighter complexion and taller than the surrounding Laos 
(Mongoloid) peoples, with sub-dolichocephalous head, 
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whereas that of the Laos is decidcdl} biachj cephalic 
Many Bolovcn women are remirkably beautiful m the 
European sense, with large straight e) cs, regula] features, 
and ruddy rather than yellow complexion The colour 
of these wild tribes is often described as darker than 
that of their Siamese and Laos ncighbouT'i , but Dr 
Harmand points out that this is due to the deep-rooted 
prejudice of the Laos, who habitually sp*ak of them as 
even “ black," though often fairer than the Laos them- 
selves T.hc essential difference between the two races 
in this respect is precisely what we should expect, the 
Thai being more yellow, the Khds, or Caucasian wild 
tribes, more retl This red or ruddy tinge was aLo 
noticed by Dr A Maurice amongst the Banhars, and the 
Pi4ks are even said to have wavy black hair with a lussct 
hue, a trait never occurring in any pure branch of the 
Mongolian family 

These Caucasian tribes seem to be the true Abori^nnes 
of Indo-China, where they have been mostly %up- 

E lanted, or driven to the impenetrable forests and higli- 
tnds of the south-east by the intruding Mongol races, 
descending by the valleys of the great rivers from the 
Tibetan plateau. Still one branch, the Khm^rs, or 
Cambojans, were powerful and numerous enough to 
hold their ground in the lower Mekhong Valley, where, 
under Buddhistic influences, thty eatablished a flourishing 


empire and erected monuments acxx) yeais ago, whose 
stupendous ruins rival those of Java and India itself in 
archxological and artistic intcrcu Indeed it may be 
doubted whether there is anything in the whole world 



more wonderful in its way than the magnificent temple of 
Ongkor Vahl, on the northern shores of Lake Tould-sap. 
It IS noteworthy that the bas-ieliefs and other figures on 
these monuments are of the same type as the present 
Cambojtn race, with the same regulai featui cs, full beard. 



Fig 13 — Onianirnlal Work on SiiLOg Quiver 


and even their very dress, arms, and musical instruments. 
Traditions of this early civilisation still linger amongst 
the surrounding Khmer tribes, many of whom, such as 
the Stiengs, Klng^, and Chams, po^iscss natural endow- 


324 


NATURE 


6 , 1 8^1 


meats of a high order, cultivate their lands with great 
intelligence, are skilful workers in metals, and betray 
extreme t&ste in their decorative art In the lourdu 
Monde for May 15, 1880, Dr. Harmand figures two nati\e 
pipes and a quiver of a Stlcng tube, whose forms and 
arabesque designs are supremely beautiful (see Figs, 11, 
12, and 13) “Their artistic instincts,’' this observer re- 
marks, “ are more developed and especially more original 
[than those of their Laos neighbours] From them 1 have 
procured various objects betraying a refined taste, and 
woven fabrics with simple designs and well-harmonised 
colours “ Amongst them there is prevalent a curious 
system of writing, at first sight somewhat suggestive of 
the Irish Ogham, but of a far more primitive character 
It consists of a senes of notches, varying ni size and 
number, cut on both edges of a bamboo planchcttc, 
which IS generally set up as a sort of public notice at 
the entrance to the villages. Thus a row made up of 
eight large, eleven medium- si zed, and nine small notches 
was explained to mean “Our \illjgc contains eight men, 
eleven women, and nine childien " It is evident that in 
a system of this sort as wide a scope must be left to the 
imagination as in the hypothetical primitive speech, in 
which broken utterances are largely supplemented by 
signs and gesture A. H. Kfani< 

( To be lO)! finned) 


GEOLOG y OF liOSNIA AND HERZEGOVINA^ 

A mid the conflict of political parties, the jealousies of 
rival powers, the rumours of renewed dispeacc 
among the nations, and the smouldering embers of war 
that seem ready at any moment to burst forth into le- 
newed conflagration, it is a relief to turn to a volume in 
which the Austrian Government has just shown to the 
world one of the first uses to which she has put her neiv 
acquisibons in the Fast. Nothing could have been more 
quietly and unostentatiously done, and nothing could 
^ow a more enlightened and humanising policy than the 
action which is modestly dcscnbccl m the volume before 
us The story is biicfly told b) the Ritter von Hauci in 
an introductory note It appears that immediately afici 
the pacification of the occupied provinces of Bosnia and 
Herzegovina the Director of the Geological Institute at 
Vienna addrc'iscd to the Min'Ster of Public Worship and 
Instruction (under whom the (icological In^litute is placed) 
a letter in which he pointed out the desirability of e\ 
panding the pacific mission on which the countr>’ had 
enteiecf in these piovinces by organising a geological 
survey of them under the guidance of the Geological 
Institute. His representations w^erc acceded to, and on 
March 9, 1S79, he received instructions to toinmencc a 
geological reconnaissance of ilie prov'inces with detailed 
investigation of such localities as might be found of 
sufficient importance The ta^k was to be undertaken 
conjointly by the Geological Institutes in Vienna and 
Buda-pest The Directoi was requested as soon as 
possible to submit a plan of survey with proposals as to 
the number of geologists to be detailed and the individuals 
most competent for the exhaustive discharge of the duties 
required ; and he was furthei instructed to put hini'ielf m 
direct relations wiih the Hungarian Geological Institute 
with a view to a proper sub-divi-sion of the work. Ritter 
von ILauer had no clifliculty wuth one part of his instruc- 
tions Two of his staff, Dr F von Mujsisovics and Dr 
E. Tictze, had already signifietl their wish to under- 
take the work, and Dr Ihitner expressed his desire to 
share in it. After some delay the Ilungarun Institute 
made known its inabiluy, from want of a sufficient staflF, 
to take part in the intended survey At last, on Maich 

* yahifitiih dtr i k H Rcii^ksatjsfaft fl.md rsx Ifefl ii , 

CdniaiiDn^ " l^nindlinien cler Geo1ii|rie von Kn^nien HrrLcs'u^ifi'i,*' vnn Dr 
£ V Mojfiiiiovict, l>r £ 'I lelzc una Dr A nmiifr, mit ]3ciiru|;en v m Dr 
M Neiinui^r unrl C v Julm Vienna, iBSo The wr,rk I'i albo pnhliahed 
Eepnratrif by Holder nf Vienna, wilh a preface by I r v Hauer 


23, Director Von Hauer was able to annouiice to the 
Ministry that he waa ready to begin operations He 
proposed that as the work would naturally fall into two 
sections, (1) the preparation of a geological akelch-map 
of the whole occupied Provinces, and (2) a special de- 
tailed investigation of localities affording indications of 
salt, coal, or ores, it would be desirable to arrange the 
officers employed into two divisions For the prepara- 
tion of the map he suggested that four geologists should 
be employed, which, estimating the area to be surveyed 
at 1000 square German miles, would give 250 square 
miles to each surveyor He recommended for this duty 
the three gentlemen above-named, and added the name of 
Prof Hornc:a of Graz as the fourth, should the Hungarian 
(jcological Institute have no other to propose. It was of 
course impossible that these officers, intrusted with the 
task of rapidly travel 'sing the country and seizing on the 
salient fcatuies of its geological structure, should have 
tunc to halt anywhere long enough 10 make detailed 
investigations for useful minerals This part of the 
duties however was one in which the services of the 
Hungarian Geological Institute might be especially useful, 
seeing that the distribution of ores in the Hungarian terri- 
tory bore the closest analogy to that in Bosnia The 
name of Herr F. Herlich of KUusenberg was accord- 
ingly suggested as one of the most competent persons to 
be intrusted with this part of the surv'ey ll was further 
repicscnted that the interesting and important coal and 
salt-spiing region of Dolnj-Tuzla would be most fittingly 
explored by Herr Bcrgrath K ]M Paul, well known for 
his intimate acquaintance with the mineral tracts of 
Slavonia, Croatia, and the northern slopes of the Car- 
p.'ithian Mountains Some further suggestions as to 
additional assistants were made At last on Apnl 7, 
1S79, the scheme of operations icccived the sanction of 
the Minister of Public Worship and Instruction 

By the beginning of May Hen Paul had broken ground 
in Bosnia Before the end of the same month Hcrren 
von Mojiiiovics, Tictzc, and Bittner were likewise in the 
field, and undeilook by IhciH'ieUcs the whole burden of 
the map In about three months the traverses for the 
construction of the map were completed, and the geologi- 
cal bUuctiire of a JiiiliLito unexplored region of rooo 
square Gcnnin miles was added to our knowledge of the 
geolng) of Europe One is at a loss whether most to 
admire the breadth of view which conceived and planned 
this first ulilisaiion of an annexed territory, or the zeal and 
capacity which so rapidlv earned out and completed the 
conception 

The Jahrbnch det / k GiohqiscJten Reichsanshit is 
one of the best-knovim and most useful geological journals 
in existence The present number considerably exceeds 
the u^ual size of the periodical, since it is expanded by 
containing the reports of the geologists upon the recent 
survey of Bosnia-Hcrzegovina Dr von Mo^sisovics takes 
West Bosnia and Turkish Croatia In his report, after 
acknowledging assistance received in the country and 
enumerating the literaiure of the subject, in which the 
work of the veteran Ami Bond stands in the foremost 
place, the author proceeds to give a general outline of the 
topography and geology of the region examined by him. 
Most of his survey was done on horseback. He chose 
various traverses of the country, noting down by the way 
Ins observations upon the general map of Europe on a 
scale of published by the Military^ Geographical 

Institute of Vienna The first section of his report is 
devoted to geological topography, and includes some 
interesting information regarding what has been termed 
the “ oriental fixed land”— an ancient island or nucleus 
round which, in the Balkan Peninsula, the Lias and moie 
recent formations have been ranged The second section 
treats of the geological formations in strati graphical order, 
the more important being Tnassic, J urassic, Cretaceous, and 
Hysch, the last-named belonging partly to the Cretaceous 
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and partly to the Eocene system Amon? the younger 
formations the author devotes a couple 01 pages to sub- 
aerial deposits, including the results of the superficial 
weathering of rocks and the formation of '* eluvial " accu- 
mulations. The third section describes the geological 
structure of different traverses of the country, and locali- 
ties of geological interest, while a supplement contains 
observations on the mineral resources of the ground re- 
ported upon. 

Dr. '1 letze desenbes lu a similar methodical way the 
pology of East Bosnia, while 13 i Hittner Lakes the 
Herzegovina and the south-east part of Bosnia These 
reports are full of interest, especially in relation to the 
Cretaceous and Tertiary geology of the east of Europe 
To some of the questions discussed in them we may 
return on another occasion Though the geologists in 
their rapid marches had little time to collect specimens 
they nevertheless found opportunity to carry off some 
rocks and fossils which were found of sufficient importance 
to deserve special description Herr C v John gives a 
report on some crystalline rocks of the Provinces, including 
granite, older plagiOLlasc rock<;, younger diabases, dinntes, 
and similar rocks from the Fl^sch, gabbios, scrpenliiies, 
eclogites, with trachytic and andesitic lavas Dr. 
Neumayr describes a series of brackish-water shells fiom 
the Ternary formations of the Provinces 

The Geological Institute of Vienna may congralul ited 
on the signal success of its well-pl.mncd and admir.ibly- 
conductetl enterpiise, Rarely has so compendious a body 
of detailed information in geology been so rapidly accu- 
mulated and so promptly published Hitter von Hauer’s 
preface is dated March i, 1S80 — that is within a year 
from the time when his proposal for the Survey was laid 
before the Austrian Government These few months 
sufficed foi the field-work, for the elaboration of the reports, 
and for the preparation of the map and engravings The 
Reports form a volume of 333 closely-printed octavo 
pages Tlic map is issued in one sheet on the scale of 
HTftVoffi with twenty-one colours AitCH Gukie 


MfiJlhL CHASLES 

Born Novimbtr 15, 1793^ Dud December iB, 1880 

* that there is a prince and a great 

man fallen this day?" might well have been the 
thought of the President Bccquercl when he announced 
to the Academy on the 20th ult that Chaslcs 'vas dead 
To many the run mIio had surpassed in age T.cibnitz by 
seventeen, F.uler by eleven, Lagrange by ten, Laplace 
and Gauss by nine, and Newton by two >cirs, was a 
“vencrabilc nomcn," but yet a "nomen’’ only 
As far back as the present generation can remember 
Chasles has been a prince of geometers, and it has come 
upon many of us as a siirpnsc to hear that he was still 
walking and working in our midst A few years back a 
telegr.im was sent liiin from Boston conveying congratu- 
lations, and expressing the hope that ihc illustrious 
mathematician might see the close of the present century, 
in which event he would have surpassed the years of 
Pythagoras Length of days is not always a boon, but 
Chnsles's was a pleasant old age, and he died m harness 
m such a case he might say with one of old, " nihil habco 
qued incuscm scncctutcm ’* "La vie de M. Chasles a 
ec (5 heureuse et simple , il a trouv^ dans la Science, 
avec les plus gr-mdes joies, une gloire qui sera immortelle, 
et dans la vive affection dc ses amis, dans leur assiduitd 
cmpressde aux rdunjons oft il les conviait avec une grAce 
si aimable, dans leur rcspcctueuse ddfdrence en toute 
circonstance, la consolation de sa vieillesse ” 

Bom at Epernon (Eure-et-Loir), he entered the licole 
Polytechnique in 18 12, At this early date he would com- 
municate to students in the rival colleges tbe problems 
and exercises of the week^ asking in return the questions 
proposed by their masters^ " Dans cet ^change orginisd 


par le jeune lycden, on peut croire ais^ment que le futur 
gdomfetre avait souvent la meilleure part *’ After taking 
his place in the defence of Pans m 1814 he passed out in 
engineering, but he re-entered the school in 1815. And 
this IS the reason Chasles was on the point of leaving 
foi Chartres to show his uniform and to bid faiewell to 
Ills mother before going to Metz, when he was waited on 
by the father of one of his comrades “ Mon fda," said 
the father, "est le premier des dl6ves qm n'ont pas 
obtenu de place , vous avez b( 5 sit( 5 , je le sais, k accepter 
rdpaulette , votre refus aurait assurd ^ votie camarade 
line carri^re qui lui plait et pour laquelle j'ai fait les 
derniers sacrifices ; il m’est impossible de les continuer 
pour lui en nrdparcr unc autre " Chasles made no reply : 
he went to Chartres , on his arrival his choice was made, 
and he told his mother he would stay with her The 
army lost him as an officer, the world gamed him as a 
geometer On finally leaving the establishment, in spite 
of the high position he held amongst his companions, he 
voluntarily renounced public employment (Laroussc states 
however " Fut agent de change et plus tard aux affaires 
pour les sciences'") and went to Chartres, wheie he spent 
some ten years He was working quietly however 
" loujours passionnd pour la g<?om 3 lrie, il rciolvait de 
beaux problcmes, comme au college, troiivaiL chaque jour 
dMl^gants Ihdor^mes, inventait des m^ihodes gdn( 5 rale 5 et 
fdcondcs, sani atljrcr I'attcntion des nnltreT de la science 
ct sans y prdtendre ' Que de talent perdu • ’ disaient 
Ics plus bien-veillants, sans songer mdme k trailer d'tol 
cejeune homme obstind A approfondir la ihdories eld- 
mcnl uies et (pn bient6t peut-etrcdcvait, par dies, s’ d lever 
bien .lu-dcssus d’eux Elected a Corresponding Member 
of the Academy in 1839 (" decorated " the same year), he 
was made " Professeur de Machines cL de Gdoddsic” at 
the hcolc PolytechnK]ue, in succession to Savary m 1841. 
This chair he occupied for ten years, when, in conse- 
quence of some alteiaiions (" profondes Jet tr^s regret- 
tables " *), he sent in his resignation, and ever afterwards 
did all in his power to combat these, as he thought, 
dangcious refoims affection however continued 

unabated " L'est amsi qu'il n’ceptait avec tout d’erapres- 
sement la prdaidcncc du Comitd dc la Sozidid amicaledes 
Anciens Eldves , e’est ainsi qu’il entiait au conseil de 
pcrfccUonnement, ct que, tout idcemincnt encore, malgrd 
son grand Age, ii acccptaii le rcnouv^cllcmcnt dc son 
mandat, avec le ddsir, disait-il, de continuer jusqu'ft son 
demiiT souffle A entretemr ce foyer de travail, d’nonneur 
cl de dcVoiiement au pays " With the ardour uhich so 
distinguished him, M Chasles had iinilcrtakcn to wnte a 
history of the school ; an extract from this history he 
lerently published " E\pos (5 histonqiie concernant le 
Coiirs dc Machines, dans I'Enscigncment de l'6coie 
Polyiechnique" (see notice in Naiurf, vol xxiii p 75) 
M LaussedaL inlorms us that the veteran's wish is in 
great part attained, and that it was with great pleasure 
Chaslcs leaincd before his death that the Journal de 
r fltolt' Polytechnu/ut' is to be levived, and that the re- 
vision of the " programmes de I’cnseignenient ” was 
decided upon In France the piofessonal chairs are 
^ptciaD Toin'^ot for some yc.irs, desnous tbit a 
chair should be appointed for the Modern Geometry, and 
in 1846 this chair was created by the Facultc des Sciences, 
and Chaslea was elected to be the first occup.ant In 
1851 he was elected a Member of the Acaclcinj’, and in 
the same year, as above stated, gave up his appointment 
at the Polytechnic In 1854 he became Foreign Member 
of our Royal Society, in 1865 he was awaided the Copley 
medal, and in April, 1867, he was elected the first (and 
for some time the only) Foreign Mcmbei of the London 

' Knle, p 5B3, Id ihe ntlmirable Discnuri dTnaugiinitiun de Conn da 
Gil im^lrie kupdricui^ lie la baculi^ <lcs Scirncei de I’firis ” (December le, 
which fnllDws the secimti cdiii m nf ihe " Traitf de Gdamdinc 
Sup^rif iirp *' (iBBo) 

‘Tuutes left chnireit oni iin Hire ^pcnal “ "Rippnrt nur les Profi^x da 
In r.^ointfuic," Fans, 1870, pp rip, 170 
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Mathematical Society Hib honours of membership were 
numerousi and are printed on the title- pa^es of his works. 
The Pascal- Newton controversy has already been alluded 
to in these pages, and we willingly leave it here un- 
touched. 

" M Chasles a poursuivi son oeuvre sans interruption 
depuis sa sortie du Lycde jusqu’^ I'lge de quatre-vingt- 
sept ans. Soixantc-huit anndes sdparent la premi&re note 
de I'd 16 VC Chasles, msdrde dans la Corrfspondanct sur 
V^cole Poly technique^ du deinier mdmoire prdsentd h 
I'Acaddmic dcs Sciences Tous les gdom6tres, sans dis- 
tinction de nationalitd ni d'dcole, se sont inclinds devant 
ce vdndrable vieillard , tous ont admird sa puissance 
d'lnvcQtioD, sa fdcunditd, que I’ige semblait rajcumr, son 
ardeur, et son z 61 e, continuds jusqu'aux dermers jours." 

A mere recital of the titles of M. Chasles' numerous 
papers would fill several columns In the '* Catalogue of 
Scientihc Papers" will be found the titles of 177, and 
from the slight examination we have been able to make 
we have little doubt that the number published since 
1873 would bring the total to neaily 240 The subjects 
range over curves and surfaces of the second and of any 
degree, geometry, mechanics (and attractions), history, 
and astronomy Amongst his earliest papers are those 
which were translated by the present Bishop of Limerick 
in 1S41, under the title “Two Geometrical Memoirs on 
the General Properties of Cones of the Second Degree, 
and on the Spherical Conics " “ These possess strong 
claims on the attention of mathematicians, whether they 
are considered merely as CKercises of pure geometry, 
exhibiting its elegance and power in a remarkable degree, 
or as a rich and early contribution to the theory of 
spherical curves." 

Chasles himself remarks m hi^ RapporP (which 
perhaps furnishes the best key to his writings), "On 
peul s’dlonner que, jusque vers la An du premier tiers de 
ce si6cle, on n’ait cu Tiddc d'dtudier ni Ics propndLds des 
ednes du second ordre am servent k engendrer les 
coniques, ni celles des courts qui tiennent sur la sphere 
le rang des coniques sur le plan" (p 75), 

In reply to the question, “On demande un examen 
philosophicjuc dcs cliffdrcntes mdthodes employdes dans 
id gdomdtrie rdcen*,e et parliculi6rement de la mdthode 
des polaires reciproqucs," was wriLten, “ Mdiuoire dc | 
Gdomdtrie sur dcuK Pnncipes gdndrau\ dc U Science, 
la Dualitd, et 1’ Homo graphic” (Januaiy, iSjo, to the 
Acaddmie Royalc of Brussels), preceded by some histori- 
cal researchea. This work subsequently took the form 
of the famous "Apergu histonque sur TOnginc ct le 
Devcloppement des Mdthodes cn Gdomdtrie . . suivi 
d'un Mcmoiru sui deux Pnncipes gdndraux 
cl THoinographie " This work appeared in 1837, and 
having become exceedingly scarce, was reprinted ver- 
batim in 1875, with the addition of a short preface giving 
a brief historical account of the book In the Rapport 
(p 80) we are told “e'est cette troisi6me paitie" (the 
memoir on Duality and Homography) "qui ^ donnd lieu 
k la composition dc Touvrage. La thdone dcs figures 
homologiques et celle des polaires reciproqucs qui sont 
U bafe des beau'c travaux de I'lllustrc Gdndral Poncelct 
donn6rent unc heureuse impulsion aux rechcrchcs de pure 
gdomdtrie " These two methods were susceptible, he 
says, of generalisation, and the progress of the science 
demanded it The Apergu, which has been translated 
into German (except the third part) by Sohneke, is a 
perfect mine of geometrical facts, and is to the present 
day a high authority on the subject of which it treats 
In some placet too great reliance on Montucla (sec Dr 
Allman on “Greek Geometry from Thales to Euclid," 
p 171, cf also p. 202), and in others non-acquaintance 
with German (" nous dprouvons un vif regret dc ne pouvoir 
citer ici leurs ouvrages, qm nous sont inconnucs, par 

* Pp 73-116, 330-380, contain an account of tha author'i own cuncrlbu- 
tioni 10 K^ometry 


suite de notre ignorance de la langue dans laquelle ils 
sont dcrits,”p. 215) may slightly detract from its ments, 
but after all deductions it exhibits a vast amount of 
research and originality, and well merits the title of 
ouvrage clasuqui^ 

The appointment to the Chair of Modem Geometry 
necessitated a course (or courses) of lectures, and in 1852 
these were embodied in the “ Traitd de Gdomdtrie supdn- 
eure," “an elabomte and masterly treatise," which of 
late years has been rarely attainable, and only at a 
very high price. M Chasles, hardly two months before 
his death, had the satisfaction of seeing a second edition, 
accompanying which is (pp 547-585) the excellent “Dis- 
cours d' Inauguration" (referred to above) The three 
fundamental principles of this work are "Anhannonic 
Ratio of Four Points,” “ Homographic Divisions," and 
“ Involution" p 220). 

In 1865 appeared the first volume of the “Traitd des 
Sections coniques, faisant suite au Traitd de Gdomdtrie 
supdneure” As its title indicates, constant application 
15 made in it of the principles of pure geometry unfolded 
in the earlier work. It thus differs considerably not only 
from analytical treatises, but from geometrical treatises 
also “Ces trois thdones pnmordiales s’appliquent avee 
line exLrdme facilitd h toutes les recherches concemant 
les sections coniques ' ' {Rapport, pp 266 9) 

Mathematicians have long looked for a second volume, 
materials for which have aimearcd in the Comptes rendus 
In llic Rapport (pp, 257-266) will be found an account of 
the method of geometrical substitution and a definition 
of the elements (or iharacteristics) of a system of conics 
{Comptes renduSf 1864-7). Numerous applications are 
made of this remarkable theory (for further accounts the 
English student may refer to Dr. Salmon’s “ Higher Plane 
Curves,” pp 360, &c , and “ Conics," p. 368 , see also 
later papers in the Comptes rendus, vol. Ixxviii.* p. 577, 
&c , voL Ixxxv- p 362, pp. 460-6) 

We must now go back to the year i86j, when Chasles 
published liis “ Lea trois Livres de Porismes d’Euclide, 
rdtablis pour la premiere Foil, d’apr6a la Notice ct les 
Lcmines de Pappus, et conformdment au Sentiment de 
R Siinson, siirla Forme des Enonccs de ces Propositions.” 
In 1838 he had contributed a paper, "Sur h Doctrine des 
Foiisines tVEudidc," to (,iuetelct'si Corresp Math, x (pp. 
1-23) We must content ourselves with referring to the 
Rapport, pp 15s, 233-42, the Aperqu, pp 39, &c (He 
cites Montucla as to the profoundness of the Ponsms, 
gives high praise to Simson, and shows that there is in 
Pappus's Lemmas what is in effect the projective pro- 
perty of the anhannonic ratio of four points). The publi- 
cation of this work led to a short controversy with M P. 
Bidtoii (“ Qucation des Porismes— notices sur les d^bats 
de priontd auxquels a donnd lieu I’ouvrage de M Chasles 
sur les porismes d'Euclide," Pans, 1865 , and a second 
part, Pans, 1866) M Chasles comments on these in 
I the Rapport (cf reff. above) 

We turn now for a moment to the subject of attraction 
“ La question de Pattraction presenta t-elle 1 ’ auteur sous 
plusieurs points dc vue, qui donn6rent lieu h divers 
mdmoires et s'dtendirent mdme au probl6me gdndral de 
r attraction d'lin corps de forme auelconque" {Rapport, 
p 101); on p 103 he gives a nistory of Maclaunn’s 
theorem (of which Todhunter— “ History of the Theories 
of Attraction,” lSlC , vol 1. 260, writes . " Chasles is 
correct") , on p. 105 we read " Mats il restait toujours 
h ddsircr une ddmonstration dirccte et rigoureusc du 
thdor6mc de Maclaurin," and he cites an extract 
from Poinsot’s report on his paper {Mimoires par divers 
Savants, t. ix 1846). “Ce mimolre rcmarquablc nous 
offre un nouvel excmple de Tdldgance et de la clartd que 
la gdomdtrie peut repandre sur les questions les plus 

* De Morgtn laya, “ A wjrk of great iBiportance Id the hiaiwical point of 

■ *' ConaiJ6ratioh<i Bur le caractfere prop™ du prinnpe de correipon^nce,'* 
'* S’appkfue avec une irfcii grande fociUtd, k une infinite de queuioiilh 
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obscures et les plus difficiles" {Comp/es rendus^ t. vi 
1838, pp. 808-812) 

This, the first synthetic solution (of General Sabine's 
address on presen tin the Copley Medal) was published^ 
if we mistake not, in 1837 M Bertrand, in his itoge of 
Lamd (January 28, 1878, Mimoires de I’Acaddmie des 
Sciences), says “ M. Chasles obtenait, en la transportant 
h la thdonc si souvent tftudidc de T attraction des 
ellipsoidcs, des demonstrations et des resultats admires 
comme un modtlc d'^ldtjance et de gdndralud.” 

Wc have no space left, having perhaps already dwelt 
too much in detail upon the complete works, to give an 
account of the numerous papers wc referred to above 
This IS the Jess necessaiy as the results of many are 
already incorporated in the larger works We must how- 
ever just mention the important mechanical principle 
founded upon the proposition “ quand deux polygones 
dgaux sont placi 5 s d'lme inani^re quelconquc dans un plan, 
il existe toujours un point du plane qui est dgalcment 
distant de deux sommLls homologues quelconqiies des 
deux polygenes, Ic point est semblablcment plac <5 par 
rapport aux deux polygones 

The applications of this, under Poncelet's foim of 
enunciation, arc fully treated of by Richard m his Note 
siir un nouveau pnncipe de cin^matique sur son emploi 
et sur la Thdortme de M Chasles” (P.iris, 1856) 

In the closing lines of the Rapport M Chasles indig- 
nantly condemns the modern system which has for its 
supreme and immediate object dci nppheations prattqtu r; 
and which is caractcrisde sufifisamment par I’lddc fatale 
de bifurcatton " These remarks we pass over, but gladly 
draw attention to a wish which he strongly expresses, viz 
that a defect should be remedied by the creation of two 
chairs, one for “ G^omdtnc mfinitdsimale et analytique,” 
and the other for ‘‘Analyse Iranscendanie " If these 
chairs do not now exist, it would be a fitting compliment 
to hia memory to establish one or both One other wish 
we have which we repeat, and that is, following the 
fashion of the time, that a collected edition of his papers 
be issued, for at present they are scattered over a very 
wide area 

In this notice we arc indebted to the funeral speeches 
pronounced over M Chasles's grave {jCompie^ rendus, xci 
No. XXV., December 20, 1880) which, and M. Chasles's own 
remarks, we have freely cited in their 0r1g1n.1l language, 
thereby securing conciseness of expression. 

We must however linger no longer by the grave, but 
turn to the “living present,” after repeating M. Dumas's 
last words, “Adieu, Chasles, adieu R Tucker 


PROF. HUXLEY ON EVOLUTION* 

II 

T F all the Mammalia are the rcsulls of a process of 
^ evolution analogous to that whii h has taken place in 
the case of the Equidx, and if they exhibit different 
degrees of that process, then a natural classification will 
arrange them, in the first instance, according to the place 
which they occupy m the scale of evolution of the mam- 
malian type, or the particular rung of the “ scala main- 
malium" on which they stand. The determination of 
the position thus occupied by any group may, I think, be 
effected by the deductive application of the laws of evolu- 
tion That IS to say, those groups which approach the 
non-mammalian Vertebrata most closely, present least 
inequality of development, least suppression, and least 
coalescence of the fundamental parts of the type, must 
belong to earlier stages of evolution , while those which 
exhibit the contrary characters must appertain to later 
stages. 

> Contmaed frnm p aoi By the coiirleiy of the Seereliry of ihe Zouio- 
logical Sociely we are able to give the remainder ot the paper "On the 
Appllcaiion or the Lawi of F volution to the Ammnment or the Vertebrata, 
ud more panicularlj of the MaminalB,” by Prnf T, H Hualcy, F.R S 


Judged from this point of view, there can be no doubt 
that the Monotremes embody that type of structure which 
constitutes the earliest stage of in.'iinmahan organisa- 
tion — 

r. The mammary glands are devoid of teats , and thus 
the essential feature of the mammal could hardly be pre- 
sented under a simpler form 

2 There is a complete and deep cloacii, as m Vcite- 
brata lower in the scale. 

3 The openings of the ureters are Aypocyitu^ih^t is 
to say, they open, not into the bladder of these animaU, 
but behind it, into the dor5.1l wall of the genito-unnary 
passage. As this answers to the neck of the allantois, the 
ureters of the Monotremes retain their primitive embryonic 
position. 

4. There is no vagina apart from the genito-unnary 
passage, and the oviducts aie not differentiated into 
distinct uterine and Fallopian regions 

S The penis and the clitoris are attached to the ventral 
wall of the cloaca 

6. The epiphyses of the vertebrx are but slightly, or 
not at .ill developed ^ 

7 The malleus is relatively very large, and the “pro- 
cessus gracilis," which is singularly long and strong, passes 
between the tympanic and the periotic bones to the 
pterygoid, with which it is firmly united Thus the 
palato-pterygoid apparatus is directly connected by a 
“ suspensorium " witn the periotic, as in the Amphibia 
and Sauropsida. As in these, the representative of the 
incus IS extremely small and th.it of the stapes columclli- 
form 

S Ihe coracoid is complete, distinct, and articulates 
with the sternum 

9 The hip-girdlc is provided with laigc epipubes, and 
the iliac axis is inclined at a large angle to the sacral axis 

10 1 he corpus callosum is very small. 

11 There appears to be no allantoic placenta, though, 
from the obvious remains of the ductus arteriosus and of 
the hypogastiic arteries, there can be little doubt that the 
feetus has a large respiratory .lUanlois It is quite 
possible that, with a large umbilical sac, there may be an 
imperfect “ umbilical ” placcntation 

But, while the Ornithorhynchus and the Echidna are 
thus the representatives of the lowest stage of the evolu- 
tion of the Mammalia, I coiiceivc-it to be equally unques- 
tionable that, .IS Haeckel h.is already suggested, they arc 
greatly modified forms of that stage — Echidna^ on the 
whole, representing a greater, and Ot tathorhynchus a less, 
departure from the general type The absence of true 
teeth in both genera is an obvious sign of extieme modi- 
fication. The long tongue, extraordinary external auditory 
passages, and relatively laigc convoluted brain of Echidna, 
and the cheek- pouches and homy mouth plates of Ornt- 
thorhynchii^, arc other indications of the same kind. 

Hence, the primary mammals which were less modified, 
and the existence of which is necessarily postulated in the 
conception of the evolution of the group, cannot, without 
risk of confusion, be called Monotremata or Omitho- 
delphia, since in all probability they were as widely 
different from Ornithorhynchus and Echidna as the 
Insectivora are from the Edentata, or the Ungulata from 
Rhytina It will therefore be convenient to have a distinct 
name — Prototheria— for the group which includes these, 
at present, hypothetical embodiments of that lowest stage 
of the mammalian type, of which the existing Monotremes 
are the only known representatives. 

A similar reasoning applies to the Marsupialia. In their 
essential and fundamental characters they occupy an 

* Dr Albrtcht (". Die FpiphyseD und die Amphiomphaba der S^ugelhur- 
wirbel'kllrper “ Anirtgrr^ iBT'Ji No iS), while AdoiiiliDff ih.iE 

Kikidna hBB no epiphyte*, doHcnbei epiphytes of an incomplclc chnnicler 
beiwcen ih« poiienor twelve caudal vertebra] of Ornttkorkyn^kus So far 
aj I am aware, the mamoir of which [)r Albrecht hai given a prehminary 
notice, haa not yel been published T conlcnk myself iherefora with remark- 
ing thu my own recent observAliont are in harmony with Dr Albrecht i 
■iiatcmcnl 
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iBtermediBte position between the Prototheila and the 
higher mammaLs 

1. The fnaminary glands are provided with teats 

2. The cloaca is so greatly reduced that it is often said 
to have disappeared 

3. The openings of the ureters are futocysHc — that is to 
say, the urcteis open into what is called the “base^^ of 
the bladder in front of the naiTowed *'ncck'’ by which 
It passes into the Lubulai "urethra/' This means^ I con> 
cdvtj that, morphologically, the bladder of the Marsupial 
represents the bladder of the Monotreme + the anterior 
part of the genito-unnary passage , the so-called " tn- 
gonum," if not more, of the bladder of the Marsupial, 
being the homologuc of that anterior segment of the 
genitQ-urinary passage of the Monotreme 

4. There is a distinct and long vagina, quite separated 
from the cystic urethra, m the female , and the oviducts 
are differentiated into uterine and Fallopian portions, 

5 'I'he penis is large, and the corpora cavernosa are 
connected by fibrous tissue and muscles with the pelvis 
The spongy body has a large bifuicated bulb, and 
Cowpei's glandb are very largely developed 

6. The vertebrae have distinct epiphyses 

7 The malleus is small, and its connections are similar 
to those inliich it possesses in the higher mammals The 
incus IS relatively larger, and the stapes more 01 less 
slirrup-shaped. 

S The cofticoid is short, does not articulate with the 
sternum, and becomes ankylosed with the scapula 

9. The hip-girdlc is provided with epipubes, usually of 
large size and well os'^ilied , and the iliac axis is inclined 
at a small angle to the sairal axis 

10. The corpus callosum is small 

II In the few forms of which the fietiis is known 
there is no allantoic placenta, while the umbilical sac is 
so large that the possibility of the existence of a transitory 
umbilical placcntation must be taken into account 

It will he observed that in the characters 1,2, 3, 4, 5, 
6, 7, 8, and the latter part of the 9th, the Marsupials 
agree with the higher mammals, while in the former part 
of the 9th, the loth, and the 1 ith, tliey present Proto- 
thcrian chaiactcrs So far, therefore, they constitute an 
intermediate type between that of the Protothena and 
that of the higher mamniaU, which may be termed that 
of Mi'iaiherin, And if there were any known animals 
which combined these characters, with a complete double 
dentition, unmodified pcntadactylc manus and pes, and 
Dormal uterogestation, they would furnish us the exact 
transition between the Protothena and the higher mam- 
mals, which must have existed if the law of evolution is 
trustworthy. 

No known Marsupial, however, possesses these addi- 
tional characters None has more than a single sucecs- 
sional tooth on each side of each jaw , and, as Prof. 
Flower (to whom we owe the highly important demon- 
stration of this fact) has pointed out, the question arises 
whether we have here a primary dentition with only one 
secondary tooth, or a secondary dentition with only one 
tooth of the primary set left I have no doubt that the 
answer given to this Question by Prof Flower is correct, 
and that it is the milk-dentition of which only a vestige 
IS left in the Marsupialia. Among existing Rodents, in 
fact, all conditions of the milk-dentition exist, from a 
number equal to that of the permanent incisors and 
premolars (as in the Rabbit ') to none at all 

The same thing is observed in the Insectivora, where 
the Hed^hog, and probably C^nietes^ have a full set of 
milk-teeUi, while none have yet been found in the Shrews. 

> Ihe deaduoui molan and the noilcrlor drtiduau! upper inci^^tri of the 
TUfable have faevn loaf known But I hare recently rmnd chol uobcui 
Rabbiti pi Hflu, in addition, two nnlenur upper and two lower deciduoiti 
inaiion Both are aimple conJcal lecth, the saci of whiCh ore merely em- 
bedded ID the gum. The upper » ni,L more ihan one-hundri-th of an inch 
long, ifae Jowrr rather Jaraer It would be Jotcrcsunif to cuniine ratal 
Guinea pi|fa id relation to tmi point , at presant they are knuwn topobieaa 
only the hindmoBt denduoua molarn, lo Cnr agreeing with the Maniipiali. 


In these cases, it is obvious that the miLk-dentition has 
gradually been suppressed in the more modified forms ; 
and 1 think that there can be no reasonable doubt that 
the existing Marsupials have undergene a like suppres- 
sion of the deciduous teeth, in the course of their deriva- 
tion from ancestors which possessed a full set. 

Again, no existing Marsupial possesses an unmodified 
pentadacLyle pes. If the hallux is present, it presents an 
extensive movement in adduction and abduction , in 
fact, the pes is prehensile This is the case in the 
rhiiscoio 7 Hyui(€^PhalangtsUdcCy Phascolaritiday^n^. Didel- 
phid{£ The IM^yundiF present the same type of pes, 
with ihe hallux reduced or suppressed Hence, consider- 
ing the relations of the iXIacropodtdtr and the Peroffieltda 
with the Phalangcrs, it seems likely that the hind foot 
in these groups is also a reduced prehensile pes ; in 
which ca'^e this special modification of the foot would 
characterise the whole of the existing Maisupialta 

Third I3', the most marked peculiarities of the re- 
productive organs and processes in the Marsupial are 
in no wise transitional, but are singularly specialised 
characters 'I’he suspension of the scrotum in front of 
the root of the penis is unlike any arrangement in the 
higher mammals, and the development of the bulb and 
of Cowper’s glands is in excess uf anything observable in 
them In the female, the cystic urethra is as completely 
separated fiom the vagina as it is in the higher mammals , 
while the doubling of thevagin.i must, m my opinion, also 
be considered as a special peculiarity which leads from, 
rather than toward'?, the higher mammals In a Mono- 
treine, in fact, the antenoi end of the gen ito-uri nary 
passage exhibits two very shoit dilatations or cornua, 
one on each side. In the middle line, a little distance 
behind these, the ureter^j open on a prominent ndge-Jike 
papilla The opening of the bladder lies m front of 
and below the genital cornua Now, if we compare this 
arrangement wiLh that which obtains in the lower forms 
of the higher Mammalia, wc find that the ureteiic papilliE 
have separated laterally and moved forwards, m such 
a manner as to occupy the base of the bl.iddei, and the 
genital cornua come to he behind ami somewhat dorsad 
of them At the same time a longitudinal separation has 
taken place between what may be i ailed the " uretenc " 
region of the genito-unnary passage and the "genital" 
region The first is taken into the bladder and becomes 
connected by a longer or shoitcr "cystic urethra'’ with 
the latter, which is converted into ihe longer or shorter 
vagina In the Marsupial the same general modification 
has taken place, but the " genital cornua” become im- 
mensely elongated, and give rise to the so-called "double" 
vagina 

Lastly, the maisupium, where it exists, is a no less 
special feature of the Marsupi.ilia, and, like the pecu- 
liarities of ihc female genital organs, appears to be 
related with the abnoimally early birth of the frelus 
Among the higher Mammalia, it is well known that the 
foetus IS born in a relatively miicli earlier state in some 
cases than m others, even among closely allied species. 
Thus Rabbits are born hairless and blind, while Hares 
are boin hairy and with their eyes open I think it 
probable, from the character of the pcs, that the primitive 
forms, whence the existing Marsupialia have been derived, 
were arboreal animals , and it is not difficult, I conceive, 
to see that wnh such habits it may have been highly 
advantageous to an animal to get nd of Us young from 
the interior of its body at as early a period of develop- 
ment as possible, and to supply it with nourishment 
during the later periods through the lacteal glands^ 
rather than through an impel feet form of placenta. 

However this may be, the characters of the existing 
I Marsupialia leave no doubt on my mind that they are 
greatly modified members of the metatherial type , and I 
suspect that most, if not all, of the Australian forms are 
, of comparatively late origin. I think it probable that the 
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great majonty of the Metatheria, of which 1 doubt not a 
great multitude will shortly be discovered in Mesozoic 
formations, differed widely from our existing Marsupials, 
not only lacking the pouch, as do some existing “ Marsu- 
palia," but possessing undivided vaginEP, and iirobablv 
bringing forth their young, not earlier than existing 
Carnivores and Rodents do, the nutrition of the tous 
during prolonged geit.icion being provided for, in all 
probability, by an umbilical placental apparatus, and Us 
respiration by a non-placental allantois 

In the remaining group of the Mammalia, liiLheito 
spoken of as the “ higher Mammalia ■ " — 

I. 1 he mammary glands are provided with teats ' 

2 The cloaca has usually disappeared Sometimes, 
however (Beavers, Sloths), a shallow cloaca is present, 
especially in the female, 

3 The openings of the ureters arc alwa>5 entocystic, 
but their position vanes greatly, from close to the neck 
(c-g Lb6»rf'r) to the aiilLnor end of the bladder (c g Hytux), 

4. There is a distinct vagina, which is almost ah\.i\s 
undivided. The oviducts arc difTerentiated into uterine 
and Fallopian portions 

5 I'he penis is usually large, the bulb single or parti. illy 
divided, .ard ihc torpor, i caveinosa almost always ducctly 
attached to the ischia 

6 The vertebrae have epiphyses 

7. The malleus is usually small, the incus relatively 
large, the stapes stirrup shaped 

8 The coracoid is almost always niuth reduced, and ft 
13 aiikWoscd with the srapula 

9 The diac axis nialccs a small angle with the sanal 
axis , and there is no cjupubis, or only a fibrous vestige 
of It 

10. The corpus callosum and the anterior cominissuic 
vary widely In such forms as Euntueus and Ihuypus 
they are almost Arunotiemc-like 

11 1 lie fu;tus IS connected with the uterus of the mother 
by an all.mtoic placenta llic umbilical sac vaiics in 
size, and in some lower foims (e g Lepus) it is, at hrst, 
highly vascLilai, and perhaps plays a ijLiasi-placfcntal part 
during the early stages of development 

It IS obvious that, m all these respects, we have the 
inaininalirin type in a higlicr stage of evolution than tliat 
jircscnted by the Fiotolhcna and the Mctathcrn. Ilcnce 
we may term forms which have reached this stage the 
Enthch t(j 

It IS a fact, ruriou'ily m accordance with wdiat might be 
expected on evolutional y pmiciplcs, that while the exist- 
ing members of the Frutothcn.i and ihc Metaihcua aie 
all extremely modified, thoie ate ccitain fauns of living 
Euthena which depaitbiit little from the g^encral type 
For example, if (/ymnura possessed a diffuse placenta- 
tion, It would be an excellent representative of an undit- 
ferenti.itcd Enthenan Many years ago, in my lectures .it 
the Royal College of Suigeons, I particularly insisted on 
the ccnti al position of the Insectivora among the higher 
Mammalia , and further study of this order and of the 
Roden tia has only stiengthened my conviction, that any 
one x\ho is acquainted with the range of variation ot 
structure in these groups, possesses the key to every pe- 
culiarity which is met with in the Primates, the Cainivora, 
and the UngulatT (iiven the common plan of ihe 
Insectivora and of the Rodentia, and granting that the 
modifications of the slnicture of the limbs, of the brain, 
and of the alimentarv and reproductive viscera, which 
occur among them, may exist and accumulate elsewheie, 
and the derivation of all the Euthemi from animals 
which, except for their simpler placentation, would be 
Insectivores, is a simple deduction from the law of 
evolution. 

There is no known Monotreme which 15 not vastly 
more different from the Protothenan type, and no Marsu- 

only exceplimn known lo in* ihe Mole i^Ckrytpi.hiens\ 

which, accordinx lo Pclcii, Ku noue 


pial which has hot far more widely departed from the 
Mctathcrian type, than Gyvmma^ or, indeed, Ertnaceus^ 
have Irom the Euthunan type 

The broadest physiological disunctum between the 
ProlotheriA, the Metatheria, and the Euthena respuctivtly 
lies in the differLnccs which the anangementx for pro- 
longing the period of intra uterine and extra-uterine 
nutrition by the parent present m CtU h Ihc possibility 
of .1 higher differentiation of the species is apparently 
closely connected wuth the length of this pciiocl Sinu- 
laily, the broadest morphologic, il distinction which can 
be diawn among the Luthtna lies in their placentation. 
All forms of deciduate placcnlLition commence by being 
non-decidiiate, and the intimate connection of the jcEtal 
With the maternal stnictutes is subsequent to ihcir loose 
union Heme hitihoin^ with ileciduatL placmio', arc in 
a higher stage of evolution than those with non-dccidiiate 
placentae 

III discussing ihe relations of the various existing 
gioups of the highei Mammalia with one another, il 
would be a mistake to attempt to trace any direct genetic 
ronnecLioii between them Each, as the case of the 
Er[iiidre suggests, has piobably had a peculiar hnc of 
ancestry , and, 111 iIicjC lines, laithcnan lorms with deci- 
du.ite placentation constitute the latest tcim, Enthenan 
foinis with nun-dccidu.ite placentation the next latest, 
Metathenan forms the nLvt, I’lotothcnan foims the 
eailiest among those animals \^hlch, according to exist- 
ing detinitiLin, would be legardcd as MainniaE 

The accompanjing l.able (p 230) presents, at a glance, 
tliL anangcmciU of the Mammalia in accord.ince with the 
views which 1 have endeavoured to cxpiess 'Ihe sign O 
marks the places on the scheme which are occupied by 
known Mammals , while X indicates the gioups of which 
nothing IS knowm, but tl\c fonner existence of winch is 
deducible from the law of evolution 

1 venture to expiessa confident expci Latiun that investi- 
gation into the Mammalian fauna of the Meso/oic epoch 
will soonci 01 later till up these blanks Hut if deduction 
from the law of evolution is to be justihed thus far, it 
may 1 e tiustcd much farther If we may confidently 
expect that Eohippn^ had a pcntadactyle claviculate 
ancestor, then we nicay expect, with no icss confidence, 
that the Ptotothe} la proceeded from ancestors which were 
not maniui.ds , m so fai as they had no mammary glands, 
,md m so far as the mandible was articulutcd with a 
quadrate bone or c.utilage, of which the malleus of the 
tiue mammal is the 1 educed represcntativ^e Probably 
also the corpus callosum had not apf eared as a distinct 
structiue 

Our existing classific Uions have no place for this “sub- 
mainmahan ’* stage of evolution I'already indicated by 
Haeckel under the mine of It would be 

separated from the S.iurnpxida by Us Luo condyles, and 
by the retention of the lett a'* the principal aortic arch ; 
while It w'oulJ probably be no less differentiated from the 
Amphibia by the presence of an amnion nnd the absence 
of branchiae at any period of life I piopose to term the 
representatives of this 1 1 \ pothcf la j and I do not 

doubt that, when we have a fullei knowledge of the ter- 
restrial Vcrtcbiata of the later pakvozoic epochs, forms 
belonging to this stage will be found among them. Now, 
if we cake away from the Hypotheria the amnion and the 
corpus callosum, and add the functional branchiie— the 
existence of which in the ancestors of the Mammalia is 
as clearly indicated by their visceral arches and clefts, 
as the existence of complete clavicles in the ancestral 
Canid® IS indicated by their vestiges in the dog — the 
Hypothena, thus reduced, at once take their place among 
the Amphibia. F'or the presence of bi.inchi® implies 
that of an incompletely divided ventricle and of nume- 
rous aortic arches, such as exist in the mammalian 
embryo, but are more or less completely suppressed in 
the course of its development 
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Thus 1 regard the Amphibian type as the representative 
of the next Tower stage of vertebrate evolution ; and it is 
extremely interesting to observe that even the existing 
Amphibia present us with almost every decree of modi- 
fication of the type, from such forms as tne oviparous, 
branchiate^ small- lunged Stredon and Menobrajichus^ 
which stand in the same relation to it as Gymnura to 
the Eutheria, to the exclusively air-breathing Salaman- 
ders and Frogs, in which the period of intraovular deve- 
lopment, either within the uterus itself or in special 
receptacles, may be as much prolonged as it is in the 
Mammalia. 

A careful study, on full materials, of the development 
of the young of such forms as Hylodes will probably 
throw great Tight on the nature of the changes which 
ended m the suppression of the branchiae, and the devc- 
limment of the amnion and of the extra- abdominal part 
or the allantois m the foetus of the higher Vertebrata. 

The recent researches of Boas * on the structure of the 
heart and the oiigin of the pulmonary arteries of Cera- 
iodus fell into my hands, when I happened to be working 
afresh at the subject, and had arrived, so far as the heart 
IS concerned, at lesults which are entirely confirmatory of 


his. This wonderful creatuye seems contrived for the 
illustration of the doctrine of evolution Equally good 
arguments might be adduced for the assertion that it Is 
an amphibian or a fish, or both, or neither— the reason 
of this being that, as it ^pears to me, Ceraiodus is an 
extraordinarily little modified representative of that partN 
cular stage of vertebrate evolution of which both the 
typical Fishes and the typical Amphibia are special 
modifications. I think it will be convenient to have a 
name for the representatives of this stage, and 1 propose 
that of Herpetuhthyes 

If wc were to take away from Ceratodus the membrane- 
bones of the heart and the pneumatocccle, and slightly 
simplify the structure of the heart, the result would Im an 
animal which would undoubtedly be classed among the 
Chtmeroidei , and if, in such a Chinixroid, the lameUar 
septa of the branchi.e were not reduced, as they are 
m the Chim(grotdct\ while the opercular fold remamed 
undeveloped, the product would be a little modin^ 
representative of the Selachian group, to which, among 
actually known forms, Heptanums and Cesfracion present 
the nearest approximatians Vertebrated animals in this 
stage of evolution may be termed Chondrtchihyes* 
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Suppose the limbs and the genital ducts of the Chond- 
ncAtAyes-stagc to be undeveloped, and let the two nasal 
sacs be represented by a partially divided sac with a single 
external aperture, the result will be a still lower grade of 
vertebrate life, which may be termed Myzichthyes^ repre- 
sented only by the greatly modified Lampreys and Hags 
of the existing fauna. 

Finally, let the head retain its primitive segmentation, 
and the heart its primitive character of a contractile tube, 
and we reach, in the Hypuhthyes^ a stage of simplification 
of the vertebrate type, Irom which it would be difficult to 
remove any essential feature without reaching a point at 
which It IS questionable whether an animal should be 
called "vertebrate.'' This stage is at present repre- 
sented only by a singularly modified form, the living 
Amphtoxui. 

Tnus, in the order of evolution all the Vertebrata 
hitherto considered may be arranged in nine stages : — i, 
that of ibt Hypichihyesj 2, that of the Myztchthyes ^ 3, that 
of the Chcndrtchthyes ; 4, that of the Herpetichthyes ; 5, 
that of the Amphma; 6, that of the I^pothena^ 7, that 
of the Prototkenaj B, that of the Metathenaj and, 9^ 

^ ” Ueber Han und Arlenenbogan bai Ctratodus und Proio^Urus*' 

JakHueK 


that of the Eutheria, AIL these stages, except that of the 
Hypotkena^ are represented by existing groups of verte- 
bralcd animals, which, in most cases, are composed of 
greatly modified forms of the type to which they belong, 
only the Amphibia and the Eutheria exhibiting near 
approximations to the unmodified type in some of their 
existing members 

It will be observed that I have omitted to mention the 
Ganoid and the Teleoslcan Hshes and the Sauropsida 
I have done so because they appear to me to he off the 
mam line of evolution — to represent, as it were, side 
tracks starting from certain points of that line. The 
Ganoidei and the Teleostei 1 conceive to stand in this 
relation to the stage of the Herpctichthycs, and the 
Sauropsida to the stage of the Amphibia. 

There is nothing, so far as I can see, in the organization 
of the Ganoid and Tcleostcan fishes which is not readily 
explicable by the application of the law of evolution to 
the Herpetichthyes. They may be interpreted as effects 
of the excessive development, reduction, or coalescence 
of the parts of a Herpetichthyan,^ 

^ ThBL the heart of Butinmu efTordi i complete LraDiillon between the 
chArRcleruticaiJy Ganoid and chuacnriiiicAlly Teleoittui heut. hu re- 
cenihr been proved, by Bom {pfor^hoi /ahrimek, iBBo) Thue the lul rem- 
ouii of the uippoicd nmui bmeen the Genoidi ^ the Telcoilean vBiuhee. 
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Similarly, the suppressiou of the branchiae, the develop - 
incnt of an amnion, and of a respiratory extra-abdominal 
allantois, and that enlargment of the basioccipital re- 
latively to the exoccipitals which gives rise to a single 
skull -condyle, is all the change required to convert an 
UrodeLe amphibian into a Lizard It is needless to re- 
capitulate the evidence of the transition from the Reptilian 
to the llird type, which the study of extinct animal- 
remains has bi ought to light 

The scheme of arrangement of the Vertebrata which 
naturally flows from the considerations now brought 
forward will stand thus — 
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It appears to me that everything which is at present 
known respecting the Vertebrata of past epochs agrees 
With the assumption that the law which expresses the 
process of ancestral evolution of the higher Mammalia is 
of general application to all the Vertebrata If this is 
admitted, I think it necessarily follows that the Verte- 
brata mu^t have passed successively through the stages 
here indicated, and that the progress of discovery, while 
It will obliterate the lines of demarcation between these 
stages, and convert them into a continuous senes of 
small diffeicntiations, will yield no vertebrate form for 
which a place docs not exist in the general scheme 


circle lailing, and at the British AsiiociatiQn in 1854 Mr Towson 
aided Dr. Scoresby in directing the attention of the scientific 
seebon to the importance of investigating more fully the subject 
of the deviation of tlie compasses on board iron ships The 
result of this discussion was the formation of the Liverpool 
Compass Committee The observations and the deductions 
lesulting from them were embodied in lliree reportii, " prebcnted 
to both Houses of Parliament by command of Her Majesty.'' 
In 1863 Mr. Towson was instructed by the Board of Trade to 
piepare a manual on the deviation of the compass, which was 
subsequently published at tlie expense of the Board, under the 
title of " Practical Informalion on the Deviation of the Compass \ 
for the use of Masters and Mates of Iron Ships ” 

Wk ore glad to learn that Prof, MacOvvan, late of Gill College, 
Somerset Last, has accepted the post of Director of the Botanic 
Garden, Cape Town He will also lecture at the South African 
College. The appointment of a man whose lung and enthusiastic 
devotion to South African botany has earned him a wide reputa- 
tion IS to the credit of the Cape Government, and ix of good 
omen for the scientihc future of the Cape Botanic Garden This 
has never yet attained the position which it would naturally 
derive from the resources of one of the most interesting Horos in 
the world 

Dr. W Feddeksiln of Leipzig is preiiaung a supplement to 
Poggendorff’s well known biographical dictionary Many of 
our readers will receive during the next few days circulars asking 
them to answer .i few r^uesUont; as to llieir ^scientific life and 
labours As the great utility of such a work lies in the com- 
plclciiess of the information it supplies, wc trust that every one 
will fill up the answers to the tjucstions as completely as is in his 
power, and that neither false modesty nor careles'.neas wdl create 
a gap in the w'ork 

Pkuf CorMelh's lectures on Health to ladie^iwill commence 
to-day, January 6, by an Introductory LlcLuic at 3 pm,, and 
wull be continued on Tuesdays and Thursdays at the same hour 
T.adies are admitted free to the Introductory Lectuie. 

IIilrii Roheri Opi'ENHeim of Berlin announces the forth 
coming pubhcaliuii of a *' Gruiidnss der Anatomic des 
Menschen," by Prof Ad Pansch of Kiel 


NOTES 

Dr. John Siknhousl, F R S , died on Dccembei 31, in the 
seven ty-sccond year of his age. He was a native of (iluNgow, 
where he w^as educated and long resided A pupil of Graham 
and of Liebig, he devoted all his time to research in the 
domain of organic chemistry He was a Royal MedallUt of the 
Royal Society, LL.D of Aberdeen, and one of the founders of 
the Chemical Society On removing to London he was appointed 
Lecturer on Chemistry in &t. Bartholomew' ’s Hospital, Tendon, 
but was obliged to resign m 1857, owing to a severe attack of 
paralysis, Ihis however did not deter him from continuing 
hiB scientific studies, which were a labour of love to him He 
was the inventor of the charcoal respirator, of the charcoal vcnti 
Utor for sewers, and of a process for rendering fabrics water- 
proof by means of paraffin In 1865 he succeeded Dr Hofmann 
as nou-resident assaycr to the Royal Mint, but was deprived of 
the appointment when the office was abolished by Mr. Lowe in 

1B70. 

On the 3rd inst Mr John Thomas Towson died at his residence 
lu Liverpool, in his seventy -seventh year. Mr. Towson was con- 
nected with the early history of photography, but in 1 846 he devoted 
his thoughts to navigation, especially to determimng the quickest 
routei across the ocean to distant countries. 'With this object he 
oouitnicted a set of tables for fa\:ihtaLing the practice of great 


The Reale Istitulo Lombardo has awarded two sums of 1500 
lire, on the Brambilla foundation, (1) to the Milanese Committee 
of Animal Vaccination for founding a I'accinogeiiic establish- 
ment in Milan , and (2) to .S. Bassoliiii foi establishing in Milan 
a manufactory of white lead coloiiis and varnishe<; On the 
Fu'isati foundation a sum of 2000 liie been awarded to Dr 
Golgi for studies 011 the fine anatomy of central organs uF the 
nervous system , and 1000 liie to Drs Tenchnu and btaureiighi 
for researche'; m the anatomy of the cere bell mn, the I'oiis Tariiu, 
&c A list of purrs nou open to competition uill be found in 
the Rendiconti of the Institute, vol xiii. fasc xvin The sub- 
jects have nearly all been previously published (We note that 
one 15 *' Studies on the Telephone ”) The prizes vary in value 
fiom 500 to 4000 lire I'orcigners may compete, and memoirs 
imisl be written in Italian, French, 01 Latin, 

The Transit of Venus Commission has already met at the 
French Academy of Sciences, a^ usual under the jiresidcncy of 
M. Dumas, but no reiolution was come to A number of 
scientific men have already offered themselves as observers. 

Baron Nordenskjold arrived at St Petersburg 011 Saturday, 
aud was received at the station by the .Sucdish Ambassidor and 
delegates from the Russian societies Tn the course of the day 
he was received at the Foreign Office, and is to be fRtd by the 
Municipality and the learned societies 
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The dates for some of the papers whicli will be read at the 
Society of Arts before Easter next have been onnoanced, Tkc 
followiD2 arc set down for the ordinarjr meetings (Wednesday 
evnHngs) , — ^January 12 A Sanitary Proteclnn Associalian for 
London, by W. Fleemmg Jenkin, K R.S. (On this evening 
Prof, Huxley will preside.) January 19 Causes of Success and 
Failure in Modern Gold-Mining, by A G. Lock February 23 ' 
Recent Advances 111 Electric lighting, by W. H. Picece 
March 2 Tlashing SignaL for LLghthou5e><p by Sir William 
Tbooiion, F.R.S. March 9 ; I m prove men ts in the Treatment 
of Esparto for the Manufacture of Taper, by William Arnot, 
F.C.S March 16: The ManufacLure of Aerated Waters, by 
T. P. Bruce Warren In the Indian Scctnn (Friday evenings), 
tlic following will be rend — January 21 . Forest Conservancy 
in India, by Sir Richard Temple, Bart., G.C.S.I. February 
II The Gold-Fields of India, by Hyde Clarke, March 4 : The 
Hesults of British Rule in India, by J. M. Maclean. March 25 . 
The Tenure and Cultivation of Land in India, by Sir George 
Campbell, K C S.T , M.P. Thedatc'.and Paperj fnr the Foieign 
and Colonial Section (Tuesday evenings) will be ■ — February i 
The Industrial Products of South Africa, by the Right lion. 
Sir Henry Bartle Edward Frere, Bart , G C.R , &c. February 
23 ' The Languages of South Afnca, by Robert Cust March 
15 • The Loq Clioo TilamL, by Consul John A Gubbm> 
April 5 Trade Relations between Great Biitam and her De- 
pendencies, by William Westgarth For the Applied Chemistry 
and Physio Section (Thuraday evenings) the arrangements are 
as follows —January 27 A New Mechanical I'urmcc, and a 
Continuous System of Manufocluung Snlphalc of Soda, by 
James Mactcar February 24, Deep Sea Investigation, and 
the Apparatus used in il, by J G. Hiiclunan, F R S E., F C S, 
March 24 The Futme Development of Elecliicil Appliances, 
by Prof John Perry 

Various earthquake Ehockt) in Roumani'i, Transjlvama, 
IIoDgary, Ac., in the latter days of December, are reported , in 
Bucharest, on the 2jrd of tlial month at ii 20 a in., and on the 
25th at 5 45 p.m. , in TuUscha aKo, on the 25th, aI 5 25 p m. 
(direction north-west to south-east) , in Fokschau, at 5 5 p.m , 
pretty slronj, duration 8 sec , in Tccucui at 4 51 pm, two 
strong Bhocks, the fir^it lasting 2 see. , the sreond 4 sec, , in 
Waahui (near Ta^sy), a very violent utuluIUory shock, in 
Silistna (Bulgaria), at 3 22 ]) in , 20 shocks lasting im 20<; , in 
Homorod (Hungary), at 4,18 p m., duration 5s , direction viesl 
lo ca,st , in FolJvar (Hungary), at 4 20 pm, dire-ti m north- 
west to aouth-east At the same time shocks uere felt at van lU. 
lilacei in the south-east of 1 ransylvania, 

It may be useful to some of nur readers to know that the 
Library of the Society of Telegraph Engineers and of Elec- 
tricians IS open to members of all scientific b'idies, and (on 
nppliatioii to the librarian) to the public generally. The library 
IS ope.i daily between the bonr'i of 11,0 n m. and 80 p,m , 
except on Thur^idays and on Saturdays, when it closes at 
2.0 p,m 

"Whitaker’s Almanac” is undoubtedly a most uaeful 
publication , but in the larger edition there is a supple nent of 
miscellaneous information which sec ns to us to requiie looking 
after. Among other things llicre is a vanety of items more or 
lesE connected with science Tliere is a "Scientific Summary” 
cotffllsting of nine lines of introduction (in which the only 
geological fact mentioned is the di'^cnvery of s^me fossil remains 
in Essex), followed by Bclectcd subjects of general interest, in- 
cludinv such items as "Steam Power m Germany,” " Fure^ts in 
RuMia,” "The World’s Gold and Silver,” "American Railroid 
Progress,” all looking like 53 many random newspaper cutUngs , 
but no mention of perhaps the most brilliant scientific event of the 
year — Mr Graham Bell's " Photophnne.” In another part of the 


supplement we have tuo peges on the " Progreu of ABtronomlcol 
Si^nce ” \ why this is not mcluded in the " Scientific Summary ” 
the editor perhaps knows. A pig^ is devoted to "Radiant 
Points of Shooting Sian,” two to the "Year’s Weather,” three 
to " Earthquakes and Volcanic Eruptions,” and three to "Geo- 
graphical Discovery,” 'Ihe writer of the last-mentioned actually 
places Mr. Leigh Smith's yacht voyage to Franz Josef Land as 
"the most remarkable geographical event” of a year which 
witnessed the successful conclusion of Mr Joseph Tliomson’s 
remarkable Aicioan ExpediUon, becau<ie he thinks it opens up 
" a new and apparently fcastbie route for future Polar research : ” 
docs he not mean starch f Evidently the supplement to this 
"Almanac” stands in need of editing, and as the whole work 
15 to be reset for next year, perhap-. this part will be brought up 
to the level of the rest of the work 

Tkz Aftnuaire o( the Bureau des Longitudes for iSSi has 
been issued by Gauthier- Villars As usual, it is full of informa- 
tion on a great vanety of subjects more or less connected with 
science. 

land and Water slates that the late Mr, PVank Buckland has 
bequvathefl his valuable Museum of Economic Fish Culture to 
the nation , and on the dc cease of Mis Ihickiond a sum of 5000!. 
will revLi t to the nation, to be applied for the purpose of founding 
a pr jfessOf'ihip of econo nic juscicuUure in connection mth the 
Buckkind ^^usellm and the Science and Art Department at South 
Kensington 

A S( oil It 1 ‘iihcries Improvement Association has been formed 
for the puipose of making an effort to improve by various means 
the fisheries of the Scotch nvers, which have in recent years con* 
suUrably detenorated ITie piLsident is the Duke of iSuLherlaiid, 
and the chairman of the proM&ional committee Mr. Dasid Milne 
1 1 ome, 

\Vi: have received a copy of the regulumns issued by the 
French Mini’^lcr of Posts and Telegraphii for the International 
Congress and Exhibition of ElectriLily, to be opened at Pans 
next September Those interested in the Congreiis should apply 
to M. le Commiumre General de I'Ex posit ion Internationale 
dT Iccti icite, at the Palace of the Champs Elya^s, portc No IV , 

Mr iNNFS RncEH^, in a letter to us, calls attention lo a list of 
bambiios published m vol 1 of the Gaiden^ which are fuiiiul lo be 
harclv under (.ultivntion, and to the fact that several kinds, chiefly 
frurn China iiid Japan, grow in Battersea Park, Kew Garden';, Stc 
He fuilhcr instances haRly plants a Cactus from the Rocky 
Mountam , Begonia fmm the Andc^, tlicwell known ChanKtrops 
cjcctha^ /•ifUr fcpcnsf and a Mesemb.^yanlhemum acclimatised at 
Scilly, and believes that the fixily of continents through long 
geological \>erioda would cause tropical species in sprcoflmg to 
adapt the iisclvci temperate condiiioTi'i. He thinks that the 
Gulf Stream may have brought Irnjjical seeds to Bournemouth, 
and that a most trifling change of climate would have made them 
thrive there 

A ^E\v illustrated arcbamlogical review will soon be published 
at Naplc. by MM Angusto Msle and Enrico Abemacco. IL 
will !>c m French, and its title wilt be “ Pompeii ” The object 
of the new piibbcatiun 1^ to excite in wi I er circles a vivid interest 
for the excavatinns at Pompeii, Herculaneum, &c,, as well as 
for archaeology generally 

In the Austruin "Engineers and Architects Union” at 
Vienna, a new acronanlical department has lieen created, with 
the object of discussing and solving aeronautical problems and 
questions b.ith ihcorcLically and in practice, as well as making 
the nrcesiiary experiments. The application of aeronautici to 
meteorological science forms a special study of the department, 
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To the October number of Symom's Mo^Uhly Mti^ro^o^ical \ over the valley below Ihtrc v ere Feveial j-eals of Ihunderi but 
Magaune Col. Fo^-ter Ward v rites describing toirc icniarkable | there was no visible lightning, owing, he conc 1 udc>>, to the sun's 
hailstones that fell during a slight thunderdorm atPrrtenl irchen, hiightne<>5. “ On arriving near home, 1 met a friend who told 
Bavaria, at 6 p in on August 21. He was on a mountain about me it had been hailing 'tadpoles' and 'acidulated drops. 
3000 feet above tbe village, and saw the cloud (a small one) pass There had been little or no rain and no visible lightning, and 



the hailstones fell at intcrvaU and about six feet apart There 
were very few of them, my family only picking up twenty m a 
spice occupied by a full-sized lawn tennis conif My son made 
a sketch of their shape and ‘ize, uhicli f inclose The greater 
part were of the * tadpole ' shape and were clear as gla'^'i perfectly 
round, the five knobs being at equal di'-uncc from one another 
The flat stones had more or less a slight nucleus of snow m the 
convex portion of the stone My wife and three daughler=, and 
two ladies htaying iMlh ii<!, say that the stones looked just like a 
Indy’a hand looking glass a knob at the top and on eiibcr 



aide for ornament More than twenty, perhaps thirty, were 
picked up of this shape Of these about two-tbirds were 
studded,^ the rest plain, w ith only the tail or handle, the thinnest 
part of it being near the body of the stone, as m .sketch. The 
Htndi were all symmetrically jilaced There were from three to 
five^nfeach atone beddea the handle. When there were less than 
Ave' they occupied the same positions as if the five had been 
complete, In some cases the handle appeared to have Iwen 
knocked off. The drops were more numerous, were -mU of same 
fchuft, eonmea the top, the bottom being conenve ^like m. omall 
china painting palette) ” 


The total compIeLion of the St. Oothard tunnel will^very 
likely take place in July of this year, the railway is to fe 
opened on July I, 1882 The mail bags are even now earned 
through the tunnel by met^sengers when ro-gh weather prevails 
upon the mountain On December zi the first mail-bag was 
So earned through the tunnel, and it took four hours to convey 
It from (Frsebenen to Airolo 


GEOGRAPHICAL NOTES 

A I the Second Intern'll 10 nal Polar Conference at Berne all 
the leading nations of Lurope were represented except England. 
The leading stations have been definitely decided on. Austria 
imdcrUkes to establish a stalion in northern Movaya Zemlyo, 
at the expense of Count Wilczck , Denmaik h.is selected 
Upernivik , Germany Ntiv Gerigia for the Antarctic, and Jan 
Majen or East Greenland for ibc Arciic ngions, Norway, 
Bos^-ekop m Finmark , Holland the south-C'ist coast of Novaya 
Zcmiya, or the con'll nf Siberia, between the mouth of tne 
Ycni'ssei and Caje Taimyr, Russia has selected two stations, 
ihe iiiouih of the Lena and the New Siberian Isk nds. Even 
Snilzcrliind, ishich has not lvlu a irea-board, hopCb to take port 
III the international movement, by establishing a ^talioii at 
Mnbscl Bay, m SpU/heigen The expedition o be sent out by 
Italy to the Antarctic region under Licnl Bnve is to some extent 
coimecied with this scheme, and no doubt brnnee will ultimately 
be ccimpwlled to lake her part As to England, there has hitherto 
lieeii no sign that as a notion she is even intcrevtcd in a scheme 
90 full of important i^-sues for ^cierce and navigation. 

In a recent p'lper to the B Accadcini'i dei Llnrci, Signor Guido 
Cnm, n member of the Internal lonal i'olnr C immi tee, urges 
the importance of the enterprise under consideration, and of 
Italy Onring in it Me considers the Autarciic zone as the 
more suitable one for Itiily, a*' being nearer regions v here Ifn- 
lians form a large portion cf the piqmlation and conduct an 
exten'-ive cnninierce , niorrovet the south has a brilliant record 
of geographical exploration by Italians m the bixteriiih century, 
and the lecent project of an Antarctic exploring expedition has 
diawn enLha'<iBalic Blteniion For the temporary scientific 
observatory which the Italian Government is recommended lo 
plant in 18S2 (in harmony with iIk large ■^cheoie), S Cora 
suggests one or other of three places — Port Spence, on the 
east coast of Coronation Is and m the Southern Orkney®, at 
about 60' 50' S. lat., a. id 45" 45' W. long 2 Cape Look- 
out, on the south coast of Elephant l-land, m the north-east 
part of the Southern Shetland group, at about 61" 17' S. lot 
and 55" 15' W. long, (a station at either place would -erve well 
as a tMise of operationti for the Italian Exploring Expedition), 
3. Ill thr case of means being inadequate for a station at either 
of the two places named, S, Guido recommends some one of 
the islands dose to Cape Ham. Supposing that die transport 
would he by a Government ves<:el destined Lo the naval station 
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in South America, it ii calculated that the cost of the obie^atory 
would amount to 70,000 or 80,000 lire, of which 10,000 would be 
for matrumentfl, and the remainder would provide three dwelitng- 
houBCs, salaiiei of four scientists, two assistants, and two ser- 
yanti, food, &c. This is calculated for an absence of sixteen 
month*, twelve of which would be occupied in obscrvatioas. 

The Geographical Society's Pro€n(iings this month contains 
three papers refating to Africa, the first of which is Sir Bortle 
Frere’s, on Temperate South Africa, This, as now printed, 
embodies some useful statistical information and is illustrated by 
a general map of South Africa The other two p.ipers bring 
some additions to onr knowledge of the geography of West 
Africa, Mr. Comber giving a short sketch of his recent journeys 
in the interior of Congo, and Mr Milum an account of his 
travels in the Niger region. The former is accompanied hy an 
excellent map of the neighbourhood of San Salvador and of the 
course of the River Congo from Stanley Pool to the sea. The 
final report of the Executive Committee of the African Explora 
tion Fund is published, together with a statement of receipts 
and eK]icnditure In the GcographiLul Notes extracts are given 
horn a letter hy Mr. Ilore of Ujiji, on the long-continued rise of 
the waters of Lake Tanganyika, which he seems to connect with 
earthquake -movements. Mr, Ilore is shortly about to return to 
England, so that wc shall probably hear more on this subject 
before Jong Among the other notes we may call attention to 
those on the Kiver Okavango, the survey of Eastern Palcstii'e, 
and the United States’ Survey operations 111 the ncighliourhood 
of Behring Strait Tncreised altenlinn, wc note, is being paid 
to the proceedings of foreign geographic d Societies, those of 
the French Society being very fully repoited. 

M VossioN, who, It will be remembcrctl, spent some time in 
Burmah, and not long since read papers on that country before 
the French Geographical Societies, has lately gone to Lgy[»t to 
take up the Vice-Coniiulship of Khartum During Ins &tay there 
he IS to pay special altcnvion to the slave trade, and to the best 
means of opening up cominprcial relations with the Sudan. 

Cai'T SnRKA Carracioli left Naples on November 2], 1880, 
for the Day of Assab, having undrrtaken a mission, under the 
auspices of the Club Afncann, to inquiie into the possibility of 
developing commerce there and with the nUivts of ihi uittnor 
The Club Afneano is dtsiruus of establishing peail, mothci-of 
pearl, and sponge fisheries m the Day of Assab Whde funds 
are being raised for more extensive ojicralions, this expedition is 
sent out to make a careful suivey of the region, to form a depnt 
for fiirilier expeditions, wlieiher coniuierti.il or ^cienuric, iml to 
make other preparations The cxpcn-ic is cxpectctl not to 
exceed 600/ It is al'-o stated that the Italian (jcographical 
Society have made arrangeiiients for the establish mem of a 
meteorological station at llie lUy of Assab The Ochiltcr part 
of the of the Italian ( icngraphical Society contains a 
long and valuable memoir by Signoi C. de Ame7aga on Assab. 

Ai the last mccliiig of Ihc Lyons f/eograjjhical Society M, 
Coillaid gave an inteiestin'' account of his t\>enty years’ Lxpeii- 
cnccs 111 South Africa. lie was engaged for some time on a 
missionary cxpc<lilicjn m the Upper Zambesi legion, and uas 
probably the means of saving Major Serpa Pinto’s life, afteiwards 
accompanying him m some of his explorations. As no particulars 
have yet been pulilisbcd of M, Cnillard’s geographical work in 
thi^ region, it is to be hoped that his papci will be given 111 full 
in the I yons Society's Build tn 

In last week’s Munons Cathohquas we have the concluding 
inslalmcut of some inteiesUng and useful papers by the Bishop 
of Vancouver, eiUitled " Une Vinte Pastorale dans Jc Tcrntoirc 
d’ Alaska.” Pi. re Montiton’s notes on the traditions and customs 
of (he Sandwich Islands are also cjntinued, 

Thf January number of Good Words contains the first of a 
series of “papers by Mr. Joseph Thomson on his experiences 
during his recent journey in East LentiaJ Africa. The present 
instalment deals with the preparatory journey which he made 
with Mr Keith Johnston to Usambaro, and furnibhes interesting 
notes on the country traversed. 

The Alexandria Correspondent of the Daily NeufS tells ns 
that M. Chower, formerly a newspaper correapondeiil m "I urkey, 
KnrdUtan, ArmeniBi and Albania, started on Deccinbei Ji, 
*'to explore Africa from north to sooth, from Alexanriria tn ihe 
Cape of Good Hope." Bon voyagt 

The death is announced of Dr. Fr, Mook, the vull-l'ii 
Afncan traveller, who accompanied Dr. E. Ricbick nu i 


expedition, which started in August last for the East. Dr. Mook 
died at Jaffa shortly before Christmas. 

We have received ports 17 to 22 of the new edition of Stlelcr's 
Hand- Atlas, with three supplementary parts containing in eight 
sheets a very fine map of the Basin of the Mediterranean Sea. 

The Dutch Committee, which arranged the North Polar 
Expeditions of the la^^t few years, held a general meeting at the 
Hague a short time ago, when the resolution was passed to collect 
funds for the organisation of a fourth Arctic expedition In the 
meantime the Committee will endeavour to have a steamer built 
for this purpose, 

ON HEAT CONDUCTION IN HIGHLY 
RAREFIED AIR' 

T'HE transfer of heat across air of different densities has been 
^ examined by various expcnmtntalists, the general result 
being that heat conductiun is almoRt independent of pressure. 
Wmkelmann {Pogg Aun, 1875, 76) measured the velocity of 
cooling of a therm oineter in a vessel filled with the gas to be 
examined. The difficulty of these experiments lies in the circum- 
stance that the couling is caused not only by the conduction of 
the gas which surrounds Ihe cooling body, but that also the 
currents of the gas and, above all, radiation piny an important 
p.irt VVinkelmanii eliminated the action of currents by altering 
the pressuicof ihe gas between 760 and 1 milbiu. (with decreasing 
pressure the action of gas currents becomes less) , nnd he obtained 
data for elimmatirg llie action of radiation by varying tile dimen- 
sions of ihe outer ves cl He found that, whereas a lowering of 
the pressure fium 760 to 91 4 millims there was a change of 
only I 4 per cent, in the value for the velocity of cooling, on 
further diunmition of the pressure to 47 nidlims there was a 
further decrease of II ] er cent , and this decrease continued 
when the pre>^siirr was further louered to I 92 milhm. 

About Ihe same time Kundt and Warburg {Po^g Ann, 1874, S) 
earned out similar experimentis, incrcaising ihe exhaustion to much 
higher points, but without giving measurement!) of the pressure 
below 1 milhm 1 hey inclosed a thermometer in a glass bulb 
coiiiiecicd with a mercury pump, and heated it to a higher tem- 
perature than the highest point at which observation!) were to be 
taken , then left it to itself, and noted the tiojc it took to fall 
ihrough a certain nnmbtr of degrees. Ihey found that between 
10 iiullims and 1 uiillim the time of cot ling from fio" to 20° w'as 
independent of the presMirc , on the contrary, at 15onjillims 
jircssurc the rate uas one-and-a-half limes as great as nt 750 
millims Many precautions wei e taken to bccurc accuracy, but 
no measurements of higher exluuslions being given the results 
luck quiiitilativc value 

It appeals, Lhei efore, that a thermometer cools slower in a so- 
called vacuum than in air of atmospheric pressure. In dense air 
convection currents hive a considerable share in the action, but 
the law of cooling in vacua so high that u e may ncgleci convec- 
tion has not to my knowledge been determined Some years ago 
Trof. Stokes suggested tn me to examine this point, but finding 
that Kundt and Warburg were working in the same direction it 
was not Ihniiglil worth going over the ■•nmc ground, and the 
experiments were only tried up to a certain point, and then set 
aside. The data which tbC'C experiments would have given are 
now required for the disciis'-ion of ■•omc results on the viscosity 
of gases, w'hich I hope to lay befuie the Society in the course of 
a few weeks , I have ihei efore com[)lctcd them iio .as to embody 
the rcitults in the form of a short paper 

An accuiate thermometer with pretty open scale was inclosed 
in a 1^ inch glass globe, the bulb of the thermometer being in 
the centre, and the stem being inclosed in the tube leading Jrom 
the glass globe to the pump. 

Experiments were tried in two ways ■ — 

I J he gla-ss globe (at the various cxhauitions) was immersed 
in nearly boiling water, and when the temperature was stationary 
it was taken out, wiped dry, and allowed to cool in the air, the 
number of seconds occupied for each sink of 5" being noted. 

II, The globe wa^i first brought to n uniform temperature in a 
vessd of water at 25”, and was then suddenly plunged into a 
large vessel of water at 65', The hulk of hot water waa «uch 
that the temperature remained sensibly the itame during the con- 
iiiniance of each experiment, The number of seconds required 
for the thermometer to rise from 25" to 50" was registered u in 
the first case 

* Abstract of a Fapar raid before the Royal Society by Wdliam Crookes, 
F R 9 , December iQBol 
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It was found that the second form of uperiment gave the 
most uniform results ; the method by coaLing being less accurate, 
owing to currents of air in the room, &c. 

Tlu results are embodied in the following Table ' — 


(Rate of Heating from 25" to 50") 
Tahiu I 


Freiiure 
760 millims. 


1 mi Him, 


620 M.‘ 


117 M 


59 M 


23 M, 


12 M. 


SM. 


2 M. 


Secondh occu- Total nlimbu 


Tompcralul'e 

picd in riling 
each 5 * 

of aecundi 
occupied 

as" 

0 

0 

25 to 30 

15 

IS 

30 to 3S 

iH 

33 

3S to 40 

22 

5S 

40 lo 45 

27 

82 

45 to SO 

39 

121 

as° 

0 

0 

as to 30 

20 

20 

30 to 3S 

23 


3S to 40 

25 

68 

40 to 45 

34 

102 

45 to 50 

48 

150 

as" 

0 

0 

as to 30 

20 

20 

30 to 35 

23 

43 

35 to 40 

29 

72 

40 In 45 

37 

109 

45 lo 50 

S3 

162 

25" 

0 

0 

25 to 30 

2J 

23 

30 to 

23 

46 

35 lo 40 

32 

7S 

40 to 45 

44 

122 

45 to SO 

61 

183 

25“ 

0 

0 

25 to 30 

25 

25 

30 to js 

30 

55 

3S to 40 


91 

40 to 45 

45 

136 

45 to so 

67 

203 

25 

0 

0 

25 to 30 

28 

28 

30 to 35 

33 

61 

35 to 40 

4* 

102 

40 to 45 

55 

157 

45 to so 

70 

227 

25" 

0 

0 

as to 30 

30 

30 

30 lo 35 

Vf 

67 

3S to 40 

4* 

108 

40 to 45 

58 

166 

45 to SO 

86 

252 

as” 

0 

0 

as to 30 

38 

38 

30 to 35 

43 

81 

35 to 40 

54 

»35 

40 to 45 

71 

206 

45 lo 50 

XI6 

322 

25" 

0 

0 

25 to 30 

41 

41 

30 to 35 

5 * 

92 

3S to 40 

65 

IS 7 

40 to 45 

90 

247 

45 to 50 

*65 

412 


There are two ways in which heat can gel from the glass globe 
to the thermometer — (l) By radiation across the intervening 
space ; (a) by commumcating an increase of motion to the molc- 
ciilea the gas, which carry it to the thennometer It is quite 
conoaWable that a considerable part, especially m the case of 
heal of low refrangibility, may be transferred by •* carnage, as 
I will call It to distinguish it from convection which is dmereDt, 
ud yet that we should not perceive much diminution of trans- 
ference, and consequently much dimmution of rate of nse with 


" M = millionlh of ui Ampspherf 


iQcreued exhaustion, so long ai we worh with ordinary exhaus- 
tions up to 1 millim or so. For if, on ibc one hand, there are 
fewer molecules impinging on the warm body [which is adverse 
to the carriage of heat), yet on the other the mean length of path 
between collisions is increased, so tbal the augmented motion is 
earned further. The number of steps by winch the temperature 
passes from the w aimer to the cooler body diminished, and 
accordingly the value of each step is Incrcabcd licnee the 
increase in the dilTcrence of velocity before and after impact 
may make up for the diminution in the number of molecules 
imjjingjng. Jl is therefore conceivable that it may not be till 
such high exhau!»tion!i are reached that the mean length of path 
beiween collisions becomes couiptiiaMe with the diauicter of the 
ca^e, (hat furthei exhaustion plC]ducr•^ a nofahle fall in the rate at 
which heat is conveyed from the case to the thermometer 

The above exjicritnents show thnl there n a notable fall, a 
rcdiKlnm of jiressiirc from ^ M to 2 M proilucing twice as much 
fall in the laic as is obtained by the whole exliau^titin from 760 
inilltins to 1 mdlim We may legiiimatcly infu that each 
additional diminution of a millionth v\nu]il produce ri still grcatci 
retardation of cooling, so that m such vacua as exist in planetary 
space the logs of heat — which in that case would only take place 
by radiation — would be exceedingly slow' 


SCIENTIFIC SERIALS 

Jouf nal iff Phyitquf^ December, 1880 — Note on magic 
mirrors, by ISI Ilcrtin, — On boine applications of articulated 
systems, by M Robin — Fxperimcuts f»n the discharge in rare 
Tied gases, by M Kighi — Notice on the life and w’orks of M 
Almeida. 

Anfivffs (fts Snences Phyuqites it Naiuit'Ifc^f November 15. 
— ^Mcleorolojrical of the ycai 1879 for beneva and the 

Great St. Beniard, by M riant.iinour, — I )isinfcclinn of vehicles, 
plants coUeelions of lulural history, and \arious objects with 
anhydrous sulphurous acid, by Dr. Falio — Ob ervations on a 
memoir nf M Schonn, by M bnret — On the plienomenon of 
hydr.ilinn in peptonisalion of alhuminoirl substance^, by Dr. 
iJamlcwsky — Notes on the winds of mounlainii, by M. Pittier. 
— Case of diplopia, by iTof, Warlmaiin, &c 

Rea ft IsUinto I omburdo di Scimze r Lfttere Rendiconti. 
vol. xm fasc xviii , Novembci, 18S0 — This number contains 
iisl'> of prizes awarded and uffeied, 

At ft del fit R AceatRnita dei Lint a ^ vol v. f.xsc r (December 
S, 1880) — New studies on the nature of malaria, bybb Cubom 
and Marcbiafava — Graphic dclLrniination of the elastic force 
relative tn plane elements passing ihrmigh a point, by S. Modi- 
gli.ino — On the geological natuie of strata met with in the tubular 
foundations of the tiew' iron bridge built on the Fiher aLKipatla, 
and on ihr Unio i\nuatu\^ Lamk , there Fouiiil, by S Meli — 
On the structure of the cnvclojie of the nv.i of some hslic'i, by 
S, Lep jri — On the preservation of man in countries nf malaria, 
by S Tommasl Crudeli — On biliiic ir ternary fnnns, by S 
Battaghni. — On the projected siaiions for ^'slematic physical 
observations in polar regions, by S Cora — On a cehocephalic 
capiinc monster, by S de Sanctis — On the recent restoration of 
the scholastic and loiuiflfic philosophy, by S, Fern 


SOCIETIhS AND ACADEMIES 

London 

Photographic Society, Deccmbci 14, 1B80 — J. Glai&her, 
F R S , president, in the chair — Papers were read by Prof.T F. 
Thorpe, F R S , on a simple and expeditious method of Pre- 
paring nyrogallol for dry plate development The metliod 
proposca is to put dry gallic acid and glycerine into a flask, 
which IS then heated to 200° on a sand tray, as long as bubbles 
of carbon dioxide are seen to lie formed in the liquid The 
gallic acid soon dissolves and is entirely convirted into the 
theoretical quantity of pyrogallol, viz , 80 pier cent. — By Capt. 
Abney, R.E., F R S„ iodide and ainmunia in gelatine emul- 
sions It was stated that iodides in gelatine bromide emulsion 
kept the silver salts from being deposited upon the shadows, as 
also that there is freedom from nccompo'^ition of the film, 
and tendency to red fog, and more light can be used in preparing 
and developing the plates, — And aUo by Capt. Abney on a 
photographic sunshine recorder. This consisted of n semi-cylin- 
dncal Dox with a flat lid, in the centre of which is a small hole; 
round the inside of the cylinder Jjlnps of sensitive paper arc 
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/ixtd ; thi ini tnimcnt is then so plofcd that the aun, the h tle« 
and the cen're line of the paper ar: m the ■'■me planci so that as 
the ran moves its track will be recorded on the paper, 

Victona (Philoaophlcal) Institute, January 3 —A paper 
on the early destinies of man was read by Mr J TC Howard, 
F.R S., F L,S., &c., in which he considered them in relation to 
science, to philosophy, and af^o to reli;;! jd, and i^ave an analysis 
of the van ms known trad mans in regard to the early history of 
mna in all ages and in all countries. 

Manchester 

Literary and Phlloaophical Society, December 14, 1880 — 
E W Jlinney, F R S., F.G b , president, in the thiir — 
BDulder stones grave stones The president, when visiting 
Ashton -under-Lyne the other day, observed in the chuichyard 
on the Mancliestcr Road a greenstone b nilder u ed as a 
tombstone over the grave of a sjii of an alderman of that 
borough Thi-. is the first instance where he had seen a boulder 
stone used for such a piir[)ose, and it I'l one where thty may not 
only be preserved, but exli tinted to the public — The land 
sub idence at Noithwidi, by Thomas Ward — Some endeavours 
to asceitain the n.ituie of the lus-iluble form of sodi existing in 
the residue left on causticising s idmm tirbonale solutions wnh 
lime (Hart 11 ), by Watson Smith, F L- S,, Asn tant J.ccUirer 
on Che 111s' ry m tlie Owens College, and W. I Luldle 
Commu lilt lied by I’rof C Schorlemiucr, 1 ' R S. 

Paris 

Academy of Sciences, December 27, iS8o — M VAm 
Jlccquciel m the chair. — M Kije pre enled the Atnt*Mtte tiu 
liurtau tits Lon^t^mies iot 1S81, and united ihe improvements 
— On the senes of Fuuner and other analytical rcincsentaiions 
nf functions of a leil variable, by M IlcrmUi: — On the \elociiy 
of propigntion f>r light, liy M. Curnn lie conlrovcits M (Jouy’s 
ideas, — On the chlnrhydiaiCi of metallic chlorides, and on the 
reducti'm of chlorides by hydrogen, by M liertliclot These 
chlorhydratea ]il ly an important part 111 cbeaiical inechanicH, by 
rea on of iJirir considerable heal of foimilion and iheir state of 
disbncianon — On an oxygenated base derived from aldol, by 
M Wurt/ --hflVets of ICMfiiig out ihc nUracnnial jiart of the 
glo boph'iryuifcal nerve, by M Viilpiin This acli m docs not 
(in [he cal) a|i|)reci.ibly ifTect the influence of nerves which act 
nsdireitviso ddilois on the mucous membrane of the buccal 
cairy, CX4 opt as rcgmls the effects of excitatifin of the iicivc 
itstlf on the posierior rc^iun of the dorsal face of the tongue, — 
Obaci vinotifc on «)fime anifnals of Madagrcscai, by M Mihie- 
I'Ldwardi) This relates to an important colkclinii uf inimuialia 
anri birds by M Huubluf, sent to the Museum of Naturil His- 
tory 'rhey show the m jdific 1(10 la of st^ciea well M lluin- 
hiot has sen! to the mciugeric two liMng Aye- Ayes, tw > Makis, 
A:c (nlftrin j rnmy p JiiilH of interes') — Older of produclnn of 
the fiisf vessels 111 (lie ear of J ohum (firs! part), by M Ircciil. 
— M Sella was elected Cnrrcsp indr it in Miner ibigy in r lo n of 
the late Trot Miller, and Mr Warren Dc f.a Kuc in A^lr ino uy 
in room of the late Mr Mac Lear — Observations on phylloxera, 
by M I ichien tcin. lie indicates tenor eleven anuu.il paroiiiles 
of phylloxera, but dne iV)t legard any of these liopefully as a 
means ot st ipinng the disease He is studying the ellect of 
iiiocuUti'jn with ciyplogams , the results are not yet dicisive, 
— DLLciininatnm ol the time of rntali m of Jupiltr, by M 
Cruls Jt mi observations of the spot at Kio Observatory during 
loSjroaLion* ht obtains the number gh 55111 36s in nieau 
silar time Mr Pratt, at llrirhton, got the number 9I1. 55s 
33*91, fnini 321 rotations, i has the time of Jupiter’s rolaliuii 
hcems to be known to wilhm a second. — On Ilartwig’a comet 
{(i iSiioJ, liy MM Schuthof an I ho,sert They cmsider the 
perurfl 62 j| years must be ngormcsly excluded . — Solar observa- 
tnns at the Royal Observatory of the Roman College durin j the 
third quarter of l88o, by P Tacchini There was increased 
activity. The Jiiimher of spots w*ih doible that lu the preceding 
qmrter, niitl ihere wa^ hardly a day without them. The nuinba* 
of faculie 111 September was extraordinary. In (he case of the 
protubera ices (aU? more frequent) there was ,1 maximum in each 
hemisphere between 50° ani 60“ and another between 2a” and 
40" — Observations on Swift’s comet (/ 1880) at the Royal 
Observatory of the Homan College, by P Tocchini. — On the 
c mract of conics and surfaces, by M Moiitard — On a new 
method nf producing intermiltent luminous signals, by M. 
OiTwa. M. Levemer and he used in 1870 71 a very ^luiiLar 
arnn^ement to M. Mercodier's They found that they must 


nac oxygen onder weak preuure and give the pipe a wide onfioe; 
ali'i that the key mat be prcised and released very nddenly. — €>■ 
B new electrodynamic theorem, by M Cabanellos. — Regulator 
of pressure for vapours, by M. D'Arxonvol. The triple problem 
here solved in (1) keeping constant, in a boiler, the pres-tur ■ of 
a given vapour whatever the discharge , (2) using the combustible 
only in proportion to the vapour cxj)ended , (j) making the 
instrument quite automatic without danger of cxplnsio i There 
IS a me nbronc of ca lutchjiic between two mctalljc rings, ita 
lower surface is in contact with the vapour, and on its upper 
re^ts a metallic disk with ro 1 and lever like thit of a <fafety valve. 
At the uppei ‘mrfnce of the disk debouches a tube which brings 
the gas , there is another tube ab>ve through which tlic gas goes 
to the boiler — On a new derivative of sulphide of mir igeii, by 
M Demanay — On a platmoiis hypophrtsphite, ]jy M Lngcl 
This IS got by action of ]ihosphurcttcd hydrogen on Letiachlondc 
of platiniini — On borotungs'ates of sndjum, by M Klein — On 
some facts leUtive to (he transfuriiialion of chloral into raetn- 
chloral, b^ M. Jirva.Snon — On the prcxlucts of oxnUtion of 
clicil ilic acid — On the cicietion by urine of siilphui incompletely 
oxidl^cd, in variriu<, pathological s'ates of the liver, by MM, 
1 epine and Flavaid — On vimal sensibility and its relations 
with luminous and chrjinatic sensibility, by M Charpentier 
What he calls vi ual sensibility cmrespond-i to vi^uil acuteness, 
but while the latter is expressed by the smallest angle under 
which one canrccigni.c as distinct two luminous point-^ , the 
foriiicr IS evpn ssed by the smallest quantity of light 

which lenders those two jioints distinct. The oidcr of 

incrcisiiig cjiiiplexity is, luiiiinrjiis sciisiliihty, chi miatic 

sensilnlily, visual sensibility — On the distulmU ni of light 
111 the s dar spectrum ('spccLium of Iialtuniaus), by JI Vf 

Mace and Micall Ihesc ohserva’iuns apiicar to giv*. ceitam 
proof of the existence of tw'u disiiiict kinds of J) illoiiian^ , .iLo 
to siijiporl the ^ uuiig'l lelmholl? iheoiy of colmus, and to con- 
tr.xdu't Hering's — KencUnns of the motor-zone of the Inam in 
animals paralysed by curare, bj MM, Couly and De J,acerda — 
On pas ,ige o( red corpuscles into the lymphatic iirculition, by 
M J auUine This is effi-clcd by nhliieraliori of veins. Ihc 
effect a[ipcais in about twelve hnuis, anl the iiumhci of coi 
puscles incrrjses to about the foriieth hour — On the internal 
and external shcilhs of hnrs, by M Kenant — New us*aichts 
on the orgins of touch, by M Ranvier liy obsei^ing the 
tactile corpuscles in infants and cbildicn he has c ime to a better 
ap Tcciiilion of then stmcliire — -On the sensitive nei\ c-lci luina- 
Inm in tin sbin of ‘ouie mice's, by M Viallincs Lxiiiiiimng 
larva of J\/uua and Eti^talis^ he hiiHs under the hypndermis 
an extremely iich ]ilexu , of ganghniic rell , cniiiiectcd ni one 
hand with the chief nerve -centre’', and on the oilier with sensi- 
tive terminal nervc-bian Jlcs — ^Oii the sens irial cylindeis of tli - 
inlctiial anie.ina of ciustaccaus, by M Jourdun Wliilc these 
hive undoubrelly the characters of an organ of seiisn, they 
caniiut ( inaliimically, and iiidejicndcnlly of all physiol igical ex- 
pel iment) be Slid to be afficled with cilficti m — Marine m d- 
liiica living on the coasts of Lainpheirs Islaml by M I'llhnl — 
Examination of the marine fauna of tlie iippci siiids oF I'lcrre- 
fitte no.ir Elamjie^, by M Meunicr — On llic age ol upheaval of 
the di Iriel of IJray, by M Didlfu,, — On the crystalline schisU 
of Ilra/il and ihe red earths which cover them, by M. Go'ceix 
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BAROMETRIC CYCLES 

A bout twelve years ago Mr Baxendcll of Man- 
chester gave evidence of a connection between the 
convectioii-cuiTcnts of the earth and the state of the sun’s 
surface, and the subject has since been much discus'.ed 
by meteorologists from vaiious points of view. 

Amongst these Mr Meldrum of the Mauritius Obser- 
vatory has brought forward much evidence in favour of a 
connection between sun-spots on the one hand and rainfall 
and cyclones on the other, htill more recently the Indian 
meteorologists, including the names of Messrs Archibald, 
Blanford, Broun, Charles and I’lLdeiich Chambers, 
Eliot, and Hill have studied with much success the 
abnormal variations of b.^rometne picssiire in the tropics 
Of these the researches of Mr V. Chambers arc paiti- 
cularly interesting* as exhibiting a very close relation 
between such barometric fluctuations and the state of the 
sun's surface. 

The chief principle underlying these invesugations 15 
sufficiently obvious We know that the marked differ- 
ences in barometric pressure which exist between vaiioiis 
portions of the earth's suiface must be due to the sun , if 
therefote the sun be m reality variable we should natur- 
ally expect these differences to vary likewise in such a 
way as to be strcngilitncd when the sun is most powerful 
and weakened when he has least influence. In accord- 
ance with this way of regarding things, Mr. Chambers in 
1876 pointed out that the abnormal variations of the 
monthly mean barometric pressure at Bombay in that 
year ^eie mainly variations in the intensity of the usual 
seasonal movements, while in 1S77 he atlribiiteU the uni- 
formly high barometric pressure and the deficient rainfall 
of that jear to a weak development of the equatorial belt 
of minimum pressure, piobably induced by a diminution 
of the solar heat 

In a diagram attached to his fiist communication Mr 
Chambers compares the curve of solar- spotted area with 
other curves denoting the barometric pressure at various 
widely-distributed tropical stations, from which we can 
clearly see that there is a veiy m«irkcd resemblance 
between the salient points of the various curves on the 
hypothesis that a large amount of sun-spots corresponds 
to a low barometer. But besides this it appears that the 
epochs of maximum and minimum barometric pressure 
lag considerably behind the corresponding epochs of 
minimum and maximum solar- spot ted area, and that this 
lagging behind is greater for easterly than for westerly 
stations, or in other words the abnormal barometric varia- 
tions in the tropics may be said to travel at a very slow 
rate round the earth from west to east. 

Perhaps the subject of greatest practical impoitance m 
these communications is the discussion regarding Indian 
famines and their connection with sun-spot minima — a 
connection first brought to light by Dr. Hunter. Mr 
Chambers sums up his conclusions on this point as 
follows ; — 

1. Variations of the solar-spotted area arc succeeded 
months afterwards by corresponding abnormal barometric 
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variation^, a high barometer conesponding to a niinimiim 
of sun-spots 

2. Famines follow in the wake of curves of high baro- 
metric prcssuie. 

Finally two methods arc indicated by which early 
intimation of the approach of those mcteornlo'^ic.il dis- 
turbances which are attended by famines may po sibly 
be obtained. 

I. By regular observation of the soUr-spottcd aica, and 
i arly rcducLiOD of the obsei vations, so as to obtain early 
information of current changes i’oing on in the sun 

2 By barometric ubseivatmns at stations diflTcring 
widely m longitude and the early coinmuniration of the 
results of stations situatccl to tlie wcstivard 

While It tlius iippe.irs llmt the evidence in favoui of ,1 
connection between the slate of the sun's surf ice and the 
meteorology of the e.iith is continually acccuinul.iting it 
m.iy not be amiss to leview briefly the picsent position of 
the problem 

In the fiist place Mr Mcldium, as already mentioned, 
has given evidence that ai nuincnnii stations (Me rainfall 
IS greater iibout tunes of maximum thin about limes of 
minimum sun-spot frequency. 

Secondly Thiough his labours and tho^ie of M Poey 
wc have reason to believe that there aic more cyxloncs in 
the Indian Ocean and hurricanes near the West Indies 
during Limes of ma\inium than during tunes of minimum 
sun-spot frequency 

Thiidly Theic is the connection bctviccn the baro- 
metnr fluctuations of the tiopirs and the slate of the 
sun’s surface whuh has just been pointed out 

Fourthly From investigations in wdm li I h.ivc been 
recently engaged there is leason to suppose that sun-spot 
inequalities of short duration arc followed by corre- 
sponding inequalities in the diurnal temperature range of 
Toronto in such a way that a large amount of sun-spots 
slightly precedes a large tcinperaluic nnge 

Fifthly To go from meteorology to magnetism there is 
the v\l11 known connection fiist ubseived by Sabine, in 
virtue of which the diurnal oscillations of the magnet arc 
gicatest about times of maximum sun-spots And I may 
add that magnetic maxima lag behind sun-spot maxima, 
while there are also indieation-i that m.ignctic weather, 
like meteorological weather, travels fiom west to cast 

Wc thus perceive liow' strong the evuJi nee is m favour 
of some connection between the slate of the sim’'i surfare 
and terrestnal meteorology, while Jt the tame time it is 
unmistakably indicated by .dl elements tbil this connec- 
tion IS of such a nature as to imply that the sun is most 
powerful when there arc most spots on his surface Add 
to this that the spectroscopic objcrv'ations of Lockycr 
and others tend m the same diiertion, as well as such 
actinomctiic results as wc have been able to procure, chiefly 
through the labours ol Mi J H, Hennessey at Dehr.i 
Dhoon and Mu^soone. 

In fine this hypothesis is rapidly emerging, if indeed it 
has not already emerged, from the legions ot mere 
conj'ccture 

But here it is necessary to bear in mind the following 
considerations. Prof, ^itokes has pointed out that the 
problem before us really involves two questions, which 
may be stated as follows —Firstly, do the changes which 
take place in the sun’s surface correspond to changes in 

M 



NATURE 


[ Tan . 13, 1881 


*38 


the meteorology and magnetism of the earth, and if so, 
docs an increase of spotted area denote an increase of 
solar .TCtivity, or the reverse ? 

This question, I have alread)^ remarked, seems to be 
rapidly emerging from the realms of mere conjecture 
Hut there is still another question, for we have to inquire 
whether these recognised solar inequalities bear all or 
any of the marks of a true periodicity Now this is 
still sud judicf^ while at the same time it b a point of 
very great practical importance. For if the solar ine- 
qualities be found on investigation to present none of the 
marlcs of a true periodicity, we can hardly hope ever to 
be able to hazard a prediction regarding the state of the 
sun, and our knowledge of the eleven-yearly penoi, as it 
13 called, will continue to remain very much the same as 
at present But on the other hand, if we find that there 
are true solar periods and succeed in disentangling them, 
we may hope to arrive at some measure of predicting 
power As I have said, this question is still unsettled, 
and will of course present itself in dilTcrcnt ways to dif- 
ferent observLT'i Meanwhile all we can do is to observe 
and register the actual state of the sun's surface, and 
inasmuch as the meteorological occurrences of greatest 
practical issue do not precede but follow solar phenomena 
b> scveial months or more, we may thus arrive at a limited 
amount of practical prevision. 

J do not however feel sure that the method of doing 
this which Ml Chambers has indicated is in reality the 
best, for I should imagine that iinevceptionable observa- 
tions of the sun's intrinsic heat-giving power, if these 
could be obtained, would furnish a more trustworthy 
instrument of prevision than the sun-spot record. 

Then with regard to indirect observations No doubt 
those of the barometer arc very immediately connected 
with the occurrences which we wish to foresee, but yet I 
think it possible that well-selected magnetic observations 
might ultimately be found to follow more quickly upon 
solar changes as well as to indicate with a less amount of 
local influence the true state of the sun 

These however are points lliat can only be settled by 
future research Meanwhile it is extremely gratifying to 
all who take an interest m this subject to reflect that it is 
engrossing the attention of observeis in all parts of the 
world, Balfour Siewart 


L/F^ OF LIVINGSTONE 
The Personal Life of David Livingstone ^ LL.D,^ D.C,L 
Chiefly from his Unpublished Journals and Correspond- 
ence in the Possession of kis Family. By William 
Garden Blaikie, D D.^ LL.D , New College, Edin- 
burgh. Portrait and Map. (London, Murray, 1860 ) 

W HEN the news of Livingstone's sad death on the 
swampy shore of Lake Bangweolo reached this 
country, and when his body was brought home by his 
faithful followers to be honoured as the nation honours its 
greatest and best ; and again on the publication of his 
‘*La 5 t Journals," we spoke in some detail of the great 
work he accomplished, and expressed our opinion as to 
the position which that work had earned for him. The 
years that have elapsed since Livingstone died at bis 
post have only confirmed the judgment of the nation ; 
and now that Dr. Blaikie's admirably- compiled ** Personal 


Life " enables us to fill up the portrait, it will be seen that 
the man was as great as his work. Necessarily the mis- 
sionary and religious side of Livingstone's character and 
work occupies a large place in this volume ; this was to 
be expected from a writer who is a prominent leader in 
the Free Church of Scotland. But wc do not think there 
is any excess in this direction , these were genuine and 
ever-prc‘ient aspects of the character of the man, and Dr 
Blaikie does not give them place at the expense of any 
other feature He has honestly endeavoured to give us a 
complete portrait of his hero, and in this we think he has 
decidedly succeeded Simplicity and transparency were 
marked features in Livingstone's character from first to 
last ; delight in simple joys, a boyish love of fun, tender 
ness of heart and all-embracing charity, strong natural 
aflcclion, the yearnings of which he could and did sacri- 
fice to his still stronger 'sense of duty, the whole dominated 
by an all-conquering determination and perseverance in 
accomplishing the work which he believed was " given 
him to do " This is the impression which Dr Blaikie's 
"Personal Life” gives, and m this it only confirms the 
impression which is conveyed by a study of LivingstoneS 
own narratives 

Dr Blaikie, however, tells us many things whii h must be 
new to most of those who knew Livingstone only through 
his works We learn here how well qualified he was foi 
the work which from early jears he seems to have' set 
before himself Livingstone came of a good stock, which, 
though humble, knew of and had some pride m its 
ancestry One ancestor fought at Cullodcn on the side 
of Prince Charlie, for on the mother's side he had some 
Highland blood in his veins But the impulsive and sad 
temperament of the Celt was considerably modified by 
the practical and hopeful features of the 1 cutonic blood 
of his father. The latler was a type of the devout, 
rigidly honest, intelligent, and comparatively well-iead, 
humble Scotchman, while the mother held the love and 
respect of her son to the end of her life. The family were 
poor, and all had to work hard , and early in life young 
Livingstone had to begin to earn his living in a cotton- 
mill at BlantyTe, near Glasgow, where he was born March 
19, 1813 With his first wages he bought a copy of 
Ruddiman's "Latin Rudiments,” and thus early, it is 
evident, his aspirations went beyond the cotton mill. His 
hours w'ere long, but while attending to his "jenny," and 
till late at night, after bis day's work was over, he conned 
his Ruddiman and other books to qualify himself for a 
University course His thirst for reading was great, and 
he devoured all the books that came within his reach 
Natural science also had its attractions for him, which 
he indulged by scouring the country when he had time 
in search of natural history specimens. Dr. Blaikie tells 
of Livingstone's "conversion” when he was a young 
man. This, in his case, means that what was instinctive 
action became thenceforth settled and conscious pur- 
pose It was doubtless a proud day both for father and 
son when the former walked with the latter to Glasgow to 
see him settled in a humble lodging in order that he might 
attend the classes at Anderson's College, Livingstone 
never intended to be a clerical missionary ; medicine was 
the subject of his study in Glasgow, and it was as a 
medical missionary he intended to accomplish the work 
of his life. It was only to please hiS fnends and the 
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London Missionary Society he consented to ** ordination 
Chemistry seems to have been a favounte subject with 
him at college, and Dr Blaikie narrates an interesting in- 
cident in which Livingstone and James and William (now 
Sir William) Thomson and Lyon Playfair met together 
at James Young’s (now of Kelly) rooms, to witness 
some chemical experiment Having been accepted by 
the London Missionary Society, Livingstone went to 
London to complete his medical studies, get some 
lessons in theology, and learn to preach His failure in 
the latter accomplishment nearly led to his final rejection, 
and no doubt determined the Society to send him to the 
rough and humble field of Africa, instead of to China, on 
which his heart was set The decision must be regarded 
as m every respect fortunate, though Livingstone had 
been some time in Africa, ere he got over Ins disappoint- 
ment. He went out to his work in Africa in 1641, and 
how anxious he was in every way to qualify himself for 
that work is shown by ihc fact that he got the captain of 
the ship in which he sailed to teach him the use of the 
quadrant and how to take lunars With a few more 
lessons in taking observations from Sir Thomas Maclcar 
at the Cape, he became an adept in this kind of work, 
and Sir Thomas afterwards expressed his astonishment 
at the almost perfect accuracy of [ ivingstone’s observa- 
tions in this department lie left the Cape as soon as he 
could and made for MoflTal’s station at Kuruman Still 
further north he went, about 250 miles, and settled for 
some time among the Jlcrhuanas, over whom, as over all 
other natives with whom he came into contact, he soon 
acquired great power and influence His idea of a mis- 
sionary’s woi k w’as very practical, and rapidly de^'eJoped 
and expanded, after ho set foot in Africa h roin the first 
he gave attention to geography, and his oaily letters are 
full of geographical details, illustrated by little sketch 
maps How early his mind was attracted by the scientific 
questions connected with the geograph> of Africa will be 
seen from the folloMing passage from the w'ork before 
us — 

*' The progress of medical and scientific woik during 
this period lb noted in a letter to Or Risdon Hennett, 
dated 30th June, 1843 In addition to full details of the 
missionary work, this letter enters largely into the state 
of disease in South Africa, and records some interesting 
cases, medical and surgical Still more interesting, per- 
haps, IS the evidence it affords of the place in Living- 
stone’s attention which began to be occupied by three 
great subjects of which wc shall hear much anon- Fever, 
Tsetse, and * the Lake ' Fever he considered the greatest 
barrier to the evangelisation of Africa Tsetse, an insect 
like a common fly, destroyed horses and oxen, so that 
many traders lost Iiterallv every ox in their team As 
for the Lake, it lay somewhat beyond the outskirts of his 
new district, and was reported temble for fever He 
heard that Mff Moffat intended to visit it, but he was 
somewhat alarmed lest his friend should suffer It was 
not Moffat but Livingstone, however, that first braved the 
risks of that fever swamp. 

"A subject of special scientific interest to the mis- 
sionary during this period was— the desiccation of Africa 
On this topic he addressed a long letter to Dr. Auckland 
in 1843, of which, considerably to his regret, no public 
notice appears to have been taken, and perhaps the letter 
never reached him. The substance of this paper may, 
however, be gathered from a communication subsequently 
made to the Royal Geographical Society (see JoumaL 
vol. xxvii. p. 356) after his first Impression had beep con- 


firmed by enlarged observation and discovery Around> 
and north of Kuruman, he had found many indications 
of a much larger supply of water m a former age He 
asciibed the desiccation to the gradual elevation of the 
western part of the country. He found traces of a very 
large ancient river which flowed nearly north and south 
to a large lake, including the bed of the present Orange 
River ; in fact he believed that the whole country south 
of Lake 'N garni presented in ancient times very much 
the same appearance as the basin north of that lake does 
now, and that the southern lake disappeared when a 
fissure was made in the ridge through wnich the (frange 
River now proceeds to the sea He could even indicate 
the spot where the river and the lake met, for some hills 
there had caused an eddy in which was found a mound 
of calcareous tufa and travertine, full of fossil bones. 
These lossils he was most eager to examine, in order to 
determine the time of the change , but on his first visit 
he had no time, and when he rcturnetl he was suddenly 
called away to visit a missionaiy's child, a hundred miles 
I off It happened that he was never m the same locality 
again, and had therefoie no opportunity to complete his 
investigation " 

It was not liktiy that a man whose iiiind was filled with 
such problems uould be content to settle down to the 
dull routine of the work of a common missionary, and 
count his success by the tale of doubtful " conveisions ” 
he could "send home to his lonstitucnts He kept 
moiing onward fioni one station to another, getting 
further and fuither into the interior, gaming the lo\e of 
the natives and the hatred of the Boers 11 ) his ex imple 
more than by direct teadnng he showed the people the 
beauty of light living, and taught them many indn‘'trial 
arts which some of them have not lost till this day Hut 
his longing u IS c\er noilhwards, and his eager dcsiie to 
solve the mystery of Lake ’Ngami It was not till 1849 
however that he uas able to visit the lake, and his account 
of the visit first bi ought him peimancnily mto notice as 
a working geographer This may be said to have ended 
the first stage of Livingstone s careci, that in which the 
missionary was predominant It seems to us, however, 
doubltul whether Ln ingstone cvci intended definitely to 
settle down to the life of a missionary Lven fruui the 
beginning, we think, he must have had some vague idea 
of combining the function of missionary and cxploier, 
always, however, with the one gieat object in view of 
bringing Africa under the influences of civilisation and 
Chiistiamty Sliortly after the 'Ngami excursion he 
became a missionan' at laige Rl turning to Cape Town, 
be sent home his wife and children, and prepared himself 
for the great work of exploring the Zambesi Proceeding 
northwards to Liny anti m 1852, he set out on that 
ever memorable journey to Loanda and acrois the 
continent to Quihmane, which stamped him as one 
of the gre.itest explorers of all time The story 
of this and of his subsequent W'ork in the region 
of Lake Nyassa, and of his many years’ wandering 
all over Central Africa, he has told himself, and Dr 
Biaikie wisely refrains from introducing more of it than 
IS really necessary to hold together the narrative of hia 
Personal Life. All that Livingstone has done for Africa it 
IS not easy to estimate. It is he more than any other 
explorer who has filled up the great white blank in the 
maps of our schoolboy days. His geographical instinct 
was surer than that of any other man , only once was it 
seemingly'at fault, when he wandered away by Lake 
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BAiigweoJo seeking for the ** fountains of the Nile and 
that one mistake cost him his life Men like Sir Thomas 
‘Maclear, Prof Owen, and Sir Roderick Murchison testify 
to the high value of his observations in various depart- 
ments of science, and it is due to his example and 
initiative that Africa is now covered with an army 
of explorers. Livingstone was a man who was consumed 
with a definite and noble purpose, which he firmly be- 
lieved it was his duty to carry out unto death In doing 
so he was bound to give offence, and he did make 
enemies , and so must every man who is able to conceive 
a great purpose and possesses strength of will and energy 
of physique sufhcient to cany it out. Had he been 
weakling enough to be swayed by the scruples of others 
he would never have left Cape Town No great work 
was ever yet accomplished without sacrifice , and we have 
heie mainly to do with the work which Livingstone 
accomplished for science, That work is the highest of 
Its kind, and had Liungstone been either a Byron or a 
Napoleon in character, the value of that work \iould not 
have been less. Fortunately it is clear from Dr Dlaikic's 
pages — which consist largely of Livingstone's own journals 
and letters — what indeed was pretty clear before, that 
Livingstone was a pure and tender-hearted man, full of 
humanity and sympathy, simplc-mmdcd as a child, 
with a healthy ambition to do a great Avork for Africa 
and for science, and with energy and courage sufficient to 
cany it out The motto of his life Avas the advice he 
gave to some children he addressed in a humble Scotch 
meeting-house when he returned from his first great 
journey and found Jiimself a great man — "Fear God 
and work hard ” 


SALVADORI S ORNITHOLOGY OF 
NEW GUINEA 

Ornitolo^a della Papuan a e dclle Molucthe di Tommaso 
Salvador i Parte pnma i vol 4to 540 pp 
(Torino, 1880) 

I N the second volume of the Linnean Society'^ Journal 
of Proceedings^ published in 185S, amU be found an 
article b> Mr Sclatcr on the Birds of New Guinea, 
which gives in a few pages a summaiy of the then 
existing state of our acquaintance with this subject. 
The bulky quarto now before us, to be followed by three 
or four other similar volumes, is no bad evidence of the 
vast mass of additions that has been made to our know- 
ledge of the Papuan avifauna since that period 

In 1857 the only modern authorities on the birds of 
New Guinea were the naturalists of the French circum- 
navigating expeditions, who had explored the vicinity of 
Havre Dorey in the northein peninsula of the island, and 
the collectors for the Leyden Museum, who had visited 
Lobo Bay and other points on the south coast. Although 
much is still wanting to complete our knowledge of the 
Papuan avifauna, much has been done since those days 
In 1S5S our famous countryman Mr. Wallace passed 
some months at Havre Dorey, and made excellent collec- 
tions in every branch of zoology. Moreover in the 
neighbouring island of Batchian Mr. Wallace was fortu- 
nate enough to come across a new form of paradise bird — 
one of the few recent additions to this remarkable group 
— which was deservedly named after its discoverer, 


$emiopt€r<i wallacih Mr Wallace was also the first 
of modern explorers to visit the Arroo Islands — which 
belong strictly to the same fauna as New Guinea, and iq 
his well-known work on his "Travels in the Malay Archi- 
pelago ” has given us a most interesting account of the 
habits of the paradise birds as there observed, and of the 
manner in which tlie natives proLUie their specimens 

After Mr Wallace the Italian travellers D' Albertis and 
Bcccari were the next to visit New Guinea, and succeeded 
in carrying their investigations further into the unknown 
interior than it had been hitherto believed possible to 
penetrate. The ascent of the Arfak Mountains was 
first accomplished by D'Albertis m 1873, and Bcccari 
succeeded in making the same dangerous journey some 
years later, besides visiting many localities on the north 
coast which had not been previously explored Both 
these naturalists were active collectors of birds, and 
transmuted large collections to Europe. In 1875 and 
the following year D' Albertis turned his attention to the 
southern portion of New Guinea, and during his excur- 
sions up the Fly River made fresh additions to our know- 
ledge of Papuan ornithology In the meantime a German 
naturalist, Dr A B. Meyer of Dresden, was engaged on 
new explorations on the shores of the great Bay of 
Geclvinck, and did not fad to make considerable additions 
to the rich avifauna of that district. 

While Prof Salvadori has not neglected to consult every 
existing authority on Papuan ornithology, and, we believe, 
to vibit every European museum which contains speci- 
mens from the Papuan region, it is mainly upon the large 
senes accumulated by his countrymen D'Albertis and 
Deccan, to which must be added the numerous specimens 
obtained by the hunters of Hecr A A. Bruijn of Ternate, 
that his piescnt labour is based These collections, or at 
any rate all the important portions of them, have passed 
into the Museo Civico of Genoa, either through the 
liberality of the Marquis G Dona, the founder of that 
institution, or through assistance given by the Italian 
Govei nment Their extent may be judged of from the fact, 
stated in the preface to the present volume, that they 
contained no less than 9539 specimens, which have thus 
come directly under Prof. Salvadori's observation, besides 
the examples examined in the Museums of Fans, London, 
Leyden, Bremen, Berlin, Dresden, and Vienna, which, as 
already stated, our author has visited for the purpose of 
preparing his work It is evident therefore that materials 
did not lack, and Prof. Salvadon's well-known abilities as 
an ornithologist give us every confidence that these 
materials will have been well used. 

Such indeed is doubtless the fact If the succeeding 
volumes of the " Omitologia della Papuasia " shall be ex- 
ecuted in the same style as that in which the first volume 
has been prepared, there can be no question that a most 
important work will have been accomplished. Not only 
IS every species fully and accurately described, but its 
complete synonymy is given, a detailed list of the speci- 
mens From various localities and remarks on their differ- 
ences are added, and, in fine, every necessary particular is 
given that can contribute to a perfect history of the 
species. Would that other geographical works on omith- 
ology were carried out with equal exactness and Bimilar 
strict attention to details 1 

In conclusion we have only to express our thanks to 
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Prof, Salvador! for the admirable way in which he has 
commenced his laborious task, and to express our hope 
that he may bring- it to a successful conclusion. In Mr 
Gould's great work on the Birds of New Guinea" we 
have a series of magnificent illustrations of all the more 
remarkable forms of Papuan ornithology. Such a work 
as that of Prof Salvadori's was much wanted in order to 
perfect our knowledge of the history and literature of this 
attractive subject. 


OUR BOOK SHELF 

An EUmenttuy Treatise on the Integral Calculus^ ton- 
taimng Applications to Plane Cnnrs and Surfaces, 
with numerous Examples. By D Williamson, F R S. 
(London Longmans, 1880) 

Of a third edition we need only lemark that it is a carefully 
revised isbue of the second, and point out the few impor- 
tant additions that have been made In the discussion 
of Frullanrs theorem (§ 119), a simple shape of the for- 
mulae, due to Mr E. H Elliott^ i-s given, and reference 
made to other articles on multiple definite integrals by 
the same gentleman (and by Mr Leudesdorf) in the 
Educational T’lwrj (1875) and m the Proccedint;^ of the 
London Mathematic.il Society, 1876-7 A new article 
(119/1) gives a proof of a simple character, by ZolotaiefT, of 
the remainder m Lagiangc’s series & 147 contains a re- 
markable extension of llolditch’s theorem, due to Mr 
Elliott (ilAj-j (f Math February, 1878), and ^ 147^ 
gives the " singiilaily elegant” theoiein discubscd by Mr. 
Kempc i^Mess. of Math July, 1S78), to which reference 
IS made in Prof Minchin's letter m N A FURL (December 
23, 1880), in which he proves these theorems from other 
considerations. V\uioii5 inseitions of a minor character 
increase the volume by more than twenty pages A good 
feature of the present edition is an index at the end of 
the work 

Botanischi’s Cintialblatt I Ier.ui««gcgeben von Dr O 
Uhbvonn Band 1 , (^uart. I 4, (Casbcl FisLlicr, 1880 ) 

We arc now able to iccoid the completion of the first 
volume of this valuable serial, a inoimnicnt ot extraor- 
dinary energy on the part ot the cditoi and his band of 
assistant. The aim ot the publication is to give an 
abstract or of evtry irnpoit.int i oiiLnbiition to 

botanical science published in the scientific serials of the 
Continent of Europe, (jreat Britain, and Ameiica, and, 
as far as wc have been able to judge, the tiiulei taking has 
been earned out with great judgment and completeness 
Original works aie also not neglected Appealing much 
more promptly than Just’ 5 " Jahrbucher,’* the " Central- 
blatt " is indispensable to any one wdio desires to keep 
abreast of any department of botanical science. 

Botany for thi/dren , an Illustrated Elcimnlary Tevt- 
- Book foi Junior Clasus and Young Children By the 
. Rev. George Henslow, M A , F L S , &c (London , 
Edward Stanford, 1880) 

We do not think that botany can be taught wiih advan- 
tage to children from books. No method of teaching 
seems so well adapted to the wants of junior students as 
that of demonstration A flower pulled to pieces by the 
student and the parts and their importance intelligently 
explained by the teacher forms a lesson far more valuable 
than any to be got from a text-book With a few such 
demonstrations from easily-obtained flowers, taVen as 
Ifiey present themselves, most of the elementary facts 
regarding flowering plants can be readily mistered, while 
the habits of observation and the facility of dissecting 
thus obtained are invaluable to the student. It iSt we fear, 
bttA muflh die habit in teaching botany to maite the 


student prepare a lesson from the text-book as if it were 
spelling or history This is really ^ hat should be most 
carefully avoided, although there mu^t be a great tempta- 
tion to proceed with the book lesson when the plant is 
not obtainable Mr Henslow states in his preface " The 
descriptions of flowers in this book arc intended to form 
botanical reading-lessons, specimens of the flowers being 
at the same time plated in the hands of the pupils, who 
are required to dissect and examine them carefully, and 
be sure they see and understand each special part noticed 
in the text ” When used in accordance with the direc- 
tions laid down by the author, the book seems an 
excellent one , and calculated to serve its* purpose well, 
although some very important t>pes have been omitted 
for want of space. As we have known children to work 
out the iatructuie of flowers for themselves by means of 
this little book and to enjoy the exercise, we believe the 
work will be deservedly popular The illustrations .ire 
rather coarse, but on the whole characteristic and often 
give details of structure sometimes omitted from much 
larger works 


LETTERS TO THE EDITOR 
\The Editor Joes not hold himstlf responsible for o/intons expressed 
by his C01 7 esfondt nis. Neither can he undcf take to f eturn, or 
to correspond with the writers of rejected manuscripts No 
notice ij taken of anonymous conwiunications 
The Editor urgently requtsls con espondents to ktep their letters as 
short as possible The pressure on hts space u so ^reat that it 
IS impossible otherwise to ensure the apptarance even of com- 
muntcations lontaiinng uitaestmg and novel /tir/J.] 

Geological Climates 

I NOW pmccLcl to jusstify iny vlatement, wlich has caiiNcd 
Mr Wallace great svirpn e, viz - 

" It IS ittipossililc to siigget^t any reariangcmcnt nf land and 
water which shall ^ensilJy raise the leinj Lialure uf the nest uf 
Europe, nr sensibly depress the temperature of the east of North 
Ameiica ” 

It Is piuverbially didlciilt to prove a negative, and ihc only 
way to do go in this ease is to show that 'iny given redistnlmtion 
tif laiicl and water is uieapable uf producing the effeelSi ascr.bed 
to it 

I have already shown ihat (Jardni r's propr sed rnlislnliu 
(loll tiy lueaua of a land counceliun between (iieenlaud and 
Europe Would fail to Ijenefit the west of Lumpe Iii I ike 
Dianncr 1 ^liall now demunsLrHtc lh.il Mr, AVallace's icdi'tnbiuion 
of land and water is quite inadequate to raise the tcin[)eialiiie of 
the west of Lui ope. 

Mr. Wallace’s jiroinj'-al is to inlruducc two new Gulf Sticams 
into the Arctic Ocean, in addition In llie present Gull Stream 
1 The fir-t of ihe c additional tjiuf hlieuns wcultl be ihe 
Kuro siw'n, admitted thruugh a w’dr'ied Tie bring s Strait, the 
elfcet uf whieh, he estimates, w uuhl be '0 prcif.nt altogethir the 
formation of uc tn the Art tic Son 

2. The second additional Gulf Slrcain is providLd by allowing 
the waters uf ihe Hay of Bengal ai.d of ihe Arabian Sea an 
outlet to the noiLli through the Caspian dej re sinii into iho 
Arctic Occ'an '1 he effect uf this second Gulf Stream, he esti- 
nintcs, would be to jane tht itmfa ntm l of tin J\ Inr ocean from 
15"^ zo“ /' ab\nie the Jtuz'ng point oj vooter 
This mode of raisirg ihe leiupeiaiurc of the Arctic region*', so 
as to allow of the growth of their Miocene flora, occuiri^ to me 
when si>cculating on the former high temperatures of these lati- 
tndeB, bat 1 rejected it as inadequate to account fur the change 
of climate required for the follovTing reasons But before giving 
the*;c reasons 1 w sh to add that Afr. Wallace has given two 
preci e datement!i involving quaniilativc rcbull*:, vMihoul giving 
the numencal grounds on which he made those statement^. 

The following are the grounds on which 1 deny ihe adequacy 
of Mr, Wallace's causes of change of climate — 

(o) Air and WaUr , — Warm winds and cold winds are m 
themselves of hide consequence in influencing climate, except 
they blow over b. large ck|i.ijisc of warm or cold water , they are 
in fact only hr ai and cold carriers for the water. Ilie bpeciflo 
heat of water is more than four times that of air, and water is 8.S 
times heavier, bulk for bulk ; therefore one cubic mile of v^ater 
will crntain as much heat as 3260 cubic miles of air at the ama 
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temperature From this il follows that the temperature of the 
air at the surface of the sea corresponda with the surface- 
temperature of the water. This hai been fully confirmed 
by ob<icrvations mode in every latitude, which (ihow that the 
difference of temperature between the air and sea is never more 
than one or two decrees Fahrenheit, 

( 3 ) Gulf Sinam,^The temperature of the air above the Galf 
Stream is . — ^ 

62“ F. at latitude 40° 45° F at latitude 60° 

53 .. i. 50“ 35 r. .. 70” 

and the quantities of water contained in the Gulf Stream arc . — 
36 cubic miles per hour at latitude 50° 

36 ,1 .. .p 60“ 

*4 IP If fi 70 

The mean annual temperatures of the several latitudes, in the 
northern hemisphere, ore, taken all round the globe^ 

29 3° F at latitude 60” 4 5" F. at latitude 80" 

14 4 1. „ 70' oOp. I. 90“ 

From this it is evident that the Gulf Stream is inadequate to 
keep the temperature of the Polar cap, from the Pole to 6o°lai., , 
above the frcerin^ point of water j so that if the heat and cold 
were uniformly distributed, the whole of this great area would 
be permanently frozen over, the thickness of the ice being 
greatest at the Pole, and least at l.it 60“ 

This ideal ice cap (nn the suppisition of uniformly distributed 
heat and cold) represents accurately the amount of heat that must 
bi introduced into the Arctic regions before their temperature 
nse^ to that of the freermg point of water Its southern limit 
Is lat 58” 51', where the mean annual temperature all round 
the globe is 3 1“ F, 

llie thickness of this ideal ice cap at the Pole is unknown, but 
from what we kn iw of the palxucrystic ice of Uatik’s Land and 
Grinncl Land mu&t be measured by hundreds of feet , and its 
mean temperature mubt be at least 20° F. below the freezing 
point of water 

Mr. Wallace haii put forward the supposition that the iiitio- 
duction of |an equal proportion of the, Kurj-slu o (to that of 
the Gulf Stream) would prevent the formation of sea-ice m the 
Arche Sea Before this could happen, the Kuro-siwo must first 
melt the ice-cap, and then keep it from freeing again, 

To show bow inadequate lhi& supixisition is, I bhall calculate 
what the Gulf Stream has already clone, and then show w hat the 
Kuro-M Wo could do 

],et us suppose that the whole heat of the Gulf Stream, 
passing northwards tlirough the parallel of 70“ N., is employed 
in melting a supplementary ice-cap extending from the Pole to 
70° N. and that this supplementary ice-cap is at the temperature 
of 32" K only {merf icf-s/itd£e) \ I find the thickness of ice melted 
15 only 5 874 feet ' yearly. 

If therefore the Gulf Stream w^ere cut off bjr a burner at 70” 
N lat an additional growth of ice at 32'' 1'. less than 6 feet 
thick might grow upon the area from the Pole to 70° N lat 

Of course the Gulf Stream expends its heat in melting local 
ice m the Spjtzbergen and BorentzScas, and j^rhapa still further 
east in summer along the Siberian coast, and not in melting the 
supplemeital icc-cap T have imagined, nevertheless the whole 
work done by it does not exceed (he melting of the ice cap from 
the Pole to 70° Int , and of a uniform thick nesi of 5 874 feet. 
In other word**, the work done by the Gulf Stream north of 
70° Ut U equivalent to the melting of 43B2 cubic miles of ice at 
32° 1 * , which represents a aehnite quantity of heat. It is how- 
ever much easier to conceive the icc-cap from the Pole to 701^ 
lat , of 5 874 feet thick, than 4382 cubic miles nf ice 

As the loe melted between the Pole and 70* lat, has a tem- 
perature of 6" ¥., instead of 32° F , it 11 easy to see that the 
thlcIcneKs of ice-cap melted by the Gulf Stream u 4 813 feet 
instead nf 5*874 feeL 

(f) TAe Kmo-nwo admitted throftigk Behrings Strait 
Wallace quotes me as stating that the volume of tlic Kuro-siwo 
u 2( times the volume of the Gulf Stream • 1 believe it to be so, 
but in the present discussion shall consider it to be only twice as 

S eat , foi at least one-fifth of it obtains partial entrance into 
shnng's Strait, and behaves like the Gulf Stream ; as appears 
from the lesser ngour of the climate of the Parry Islands, from 

■ 1 u^umc ihe rollowiDif data — ^Arex from Pole lo 70* lat =4,470,3co 
14 gr. m 1 iicnt heat of ice culd water = >41" P , Gulf Stream = 34 cub 
nulei per hour , lempcrature ^ 39'iF 


the open water discovered by Collinson along the northern coast 
of America, and from the return cold current of the coast of 
China, 

From the calculations 1 have just given it appears that the 
Karo -SI wo current admitted through a widened Behrmg’s Strait 
would be competent to melt a thickness of ice-cap extending from 
the Pole to 70° lat., amounting to 9 626 feet 

I shall leave your reodcr'i to judge whether this amount of 
ice melting justifies Mr. Wallace in asking “Suppose that only 
an equil proportion (to that of the Gulf Stream) of the Kuro 
61 wo entered the Arctic Ocean, 16 it not probable that no sea-ice 
at all would form tl^ere ? ” 

To me this quektion aiinears like a proposal to Hercules to 
clean out the Augxan staulcs with a teasp»on, 

(d ) 1 et us now add on the Mozambique Current, converted 
into a Caspian depression Gulf Stream Of this current I cannot 
allow Mr Wallace to appropriate more than half, unless he 
show'i cause for a land barrier preventing the other half from 
continuing its present course into the southern hemisphere, there 
to aid in mitigating the cbmates of the Temperate and Antarctic 
zone« 

The Caspuin Gulf Stream will llien cut off another slice of 
3 609 feet in thickness from the ice-cap extending to 70* lot. Is 
this amjunt of ice melting sufficient to perform the feat assigned 
to it by Mr. Wallace of “rai-ing the former [the Polar sea] to 
perha])9 15“ or 2o" abjve the freezing point” ? 

(^) If tbc.rc be any truth at all in ilie power of Gulf Streams 
to modify the climates of the Temperale and Polar zones, the 
southern hemisphere should be warmer than the northern hemi- 
sphere, os It receives three Gulf Streams instead of Gulf 
Streams (without discussing their relative volumes) 

This is the actual fact, as i'« easily proved, notwithstanding 
the iterated parrot-likc ‘statements to the contrary copied from 
text-book to text book. 

I have shown that, taking the annual mean temperature at all 
longitudes, live cold of the northern hemisphere is represented 
by an ideal ice-cap vihich is Ihickest at the north pole and ter- 
minates in the latitude 58° 51' N , where the mean annual 
tcmiieratuie is 32" F. 

In the southern hemisphere, the lit Unde at which the mean 
annual temperature for all longitudes is 32" F , is found at 
62'' 41' h. This limit nf the ideal southern ice-cap (nieasunng 
the AntarcliL amount of cold) lies nearer to the South Pole by 
3° 50', or 230 geographical uules, than the corresponding limit 
of the northern ice cap from the North Pole 

The^e limits of ideal ice-cap at the North and South Poles are 
independent of the wholly different question as to which of the 
Poles his the largest volume of ice surrounding it, into which 1 
shall not enter at present. 

{f) From what I have proved above it 15 evident that the 
two return cojipcnsating currents from the Arctic seas will still 
consist of ice-cold water, one of which, on the coast of Asm, of 
double the volume of the Labrador current, will reduce the 
climate of China and Northern Japan to a condition compared 
with w'hich the present climate of Hudson’s Bay would be a 
Garden of Eden , and the other would brmg the Ural range 
and Ea'.tcrn Europe into the present condition of Labrador 1 
think it IS evident, under these latter conditions, that Doarnc- 
mouth would suffer, and not gain, by Mr. Wallace’s arrange- 
ments of land and water Ihe services rendered to the Arctic 
lands by (he two new Gulf Streams would, in my opinion, be 
dearly purchxsed by the damage done by their compeniatmg 
currents in the sub-iropical latitudes of Eastern. Asia and Eastern 
Europe. Saml. Haughto.n 

Tnuity College, Dublin, December 31, 1880 


In Nature, voI, xxm. p, 169, Mr. Ingram mentioiu the 

f ;rowth of Bambusa metaki in Leicester ihire, I have found 
arge varieties nf bamboo cultivated on a great scale in Northem 
Nippon, where the winter temperature is certainly much 
colder than in England. The northernmost place where 1 found 
them was the vicimiy of Yokobon, about 39° 12' N., at a imall 
distance (twenty-five milei) from the west coast. The netreat 
place Lo the south where observation were made is Niigata, 
37 ° 55 'i to the north Hakodate, 41° 46^ The coldest moDth 
na9 B temperature respectively of 33®© and 27" ’3 F, Yusawt 
being situated aixmt 450 feet high, and in the inteiior, the coldest 
month there must have not over 30", and a heavy snow fall is the 
rule every winter. Again, on descending the dividing ridge 
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between ]ukns<;ina and Yoncsawn, I first found Inrjje bamboo 
plantations near the last place, about 1000 feet above ^ea-level, nnd 
37* 55' N. Between here and Niigata the temperature of the 
coldest month mu^t differ by ahouc 3“, the latter place being 
situated near the 'ca. This gives about 30“ F. fur Ynnesawa, or 
about the same a*! nt Yusawa. Now in Great Britain, the 
mountainous di’^tiicts excepted, I he mean temperature of the 
coldest month is nowhere lower than 36*'. A Woeikok 

St Petersburg, December 1 9, 1880 


In my letter (vol xam p. 194) I inadvertently stated that 
Semiola cones were coiiipo^ied of from 1 6 to 20 scales. 1 in- 
tended to say 16 to 50, which appears to be the maximum 
number in either of the existing species J S (i 


Chalk 

The objections urged by Mr. S N. Carvalho, jun (vol xxiu. 
p. 194), to Wallace's expl.inaiiuii of ihe deposition of chalk must 
have occurred to every geological itadcrof Island Ci(e " Ihere 
are very many other object Mils to . 1 , and 1 trust to be permitted 
to call attention to them in the Ci’o/of^ita/ J\fa^aztut^ as they are 
probably (on jiuielygftj logical to ml crest rhcnaderi of Nai Uhe 


Average Height of Barometer in London 

It was slated m your “ \fcteorological Notes’* a week or two 
ago in regard to ihe jiapcr by Mi 11 b Taton on iIil aveingc 
height of the barometer in London, that " the ‘■erics is sufhcientLy 
extended as to eiiidle it lobe consideicil one of the most valmble 
we possess 111 dealing with cpicstioiis of hCLulni ineieurological 
variation " 

Regarding it m Ihe same light I have thought it worth while 
to apply Mr Meldrum’s method for discovering the existence 
and character of the secular vanaiinii in ihe •^ua-spot cycle 
Taking the puiod 1811-79 ^ following figures foi ihc 

mean cycles — 

London 

Aunual Ba^omtfnc Ahnofmah^ h!tan Crr/rr 

Maximum yeiin in fifih line Maximum 3 cars in lexcnih line 



Pressure 

Sun iptiis 

Pressure 

Sun-sfMils 


(1811-77) 

(ihii-77) 

(iRiG-79) 

(iBi6'-7a) 

f. 

+ 0 006 

-33 9 

-0 005 

J 

2, 

+ 'O16 

-23 4 

- 001 

+ *4 5 

3 

f 013 

0 u 

- OOI 

+ 4 s 

4 - 

- 002 

+ 28 2 

- 003 

. - 56 

S- 

- 010 

1 43 ' I 

- -oos 

- 19 0 

6. 

- -Oil 

1 34 2 

001 

‘ - 32 5 

7 - 

- 007 

I-16 8 

± 000 

“311 

8. 

+ 'OOI 

-h 0 2 

+ on 

-25 4 

9 - 

± coo 

-142 

+ '021 

+ I 8 

10. 

h 'OOI 

-24 2 

-S 010 

i“jO 9 

II. 

i 000 

-263 

- 003 

+ 44 8 


The vannUon of pressure, though not so regular ns that I 
worked out for St. Petersburg m 1879, is of an almost exactly 
opi.osite character, the minimuiii pre^^iure appeanii r as in India, 
about the time of maximum sun-^pot, and the maximuui pressure 
lagging two years behind ihc epoch of minimum sun-spot Ihcse 
results agree with ihe known annual rainfall variation in che 
same cycle, which is likewise similar in character to that which 
occurs in the tropics. I would suggest that the marked difference 
between the results forT.ondon and St Petersbuig possibly irises 
from the close communication between England and the tropics 
through the medium of Atlantic oceanic and atmospheric 
currents E. Douglas Archibai u 

January 4 


Experimenta with Vacuum Tubei 

In mv letter published m the laA number of Nature I omitted 
to aaj that we have compared vacuum tubes without electrodes 


with a tube containing water A tube wns filled about ninc-tentha 
fu’l of water and then sealcrl heimclically ll was then applied 
to the prime conductor of the elcLinc machine and electrified in 
the same way as the vacuum lubes wilhnut electiodcs, and it was 
found to behave jurtiscly as Ihty did. ^'he water lube became 
charged as a double T eyden jar, positive outside and negative 
inside at ihe end next the prune conductor, and negative outside 
and positive m^de at the oihcr end. A great tendmey to 
rupture of ihe glass was also olwerved. Sd far as we have been 
able to see ihc inot-l prrfeLt vacuum that J have been able to 
obi am with the Sprcngcl pump has behaved as to rnctionnl elec- 
tricity precisely as a perfcLl Londuclor -nch as water. 

These experiments seem inUresimg m conned ion wUh ihe 
discoveries of Mr. Crookes as to the piopeitics of a very perfect 
vaciiuin. No doubt it w'as Kmjivn that Hashes c.in be rdiiained 
within vacuum lubes without electrodes , but the properties of a 
] Cl feet vacuum as .i cniuluctor of electricity has not been hitherto 
siilhcienily imesligated. J- i' Boi uimleY 

Bhysiuil I aboialory, the Univcrsily, f ila'-gnw, January 8 


Oxidation of Quinine, &c 

In the Chemical Society's for PecLmber, 1880, there 

Is an ahstrnct of a papir by Ilougeweif and Van Dorp, pub- 
lishul m I itbi)As AnnnLu^ cciv 84 1 18, m wdiich the authors 
describe experiments on (he oxidation of quinine, quiiiidine, 
Linchnnine, and i inchnnJilme As rtference is made in this 
paper to our work upon the saou subyrtt m such a manner as 
to lead (o the inference that we had copied Iloogewerf and \ an 
Dorp, we beg to call .Uliniioii to the dates of pulilicatioii of the 
varmns mrioi irs relating to the mntlcr 

In the Berlin IknrhU^ \ 1936 (Lli>se 1877), I foOgewcif and 
Van Dorp published a \»ielinuiMry note on the oxidation of 
aniline, toluidine, and quimPL. and ‘•tatul that they had obtained 
ainongit other product'* of nxidation of quinine a nitrogenous 
acid, to which ajipai ently ihi y altidud little importance Of 
this acid they ga\e no furihei accaiinf At that lime we were 
woiking nt the same subject, ami had come to some important 
con elm ion 

As Iloogewerf and Van Dorp'? re.sults contained nothing re- 
lating lu quinine in addili'm to what li\d been observed by Cloez 
and (luignct many years jirevi jiisly, w-^e dul not consoler that they 
were entitled to Jaim that this field of work should be reserved 
for them We therefore sent our piper to ihekhemiLnl kocicty, 
befnrt which it uas read on linuaiy iq, 1878 (see also Berlin 
XI 324) In this paper we siattd ih iL ihc and obtained 
by US from quimnc was jirobably identical with dicaibfqiyndenic 
acid 'lhal the acid was a pyridLiiic acid wc liad no doubt, but 
owing In ihc rhOiLully of piinficalion wc had imt been able to 
establish its ffirmuln mill certainty 

Tn the Belli n Dfinhit, \ii it;S-|6i, was published a second 
papti by Ifoogcwcif and V’lix Dorp (lead before the Hcilm 
Chemical Society on laiiuary 27, 1S79), on tht ncid olUamed 
from quinine, giving no analyses, but ‘taiing that the acid was 
/fi- and not i/k i tlicqiyntlenic acid, rhus confiimirig our result in 
its imporlant bcaiing, \i/ llie Loiincclinn between tlie quinine 
nnd pyridine senes In the same paper they suggested that an 
acid obtained by ihem from qninidme anrl cinchonine wAa 
identical with the quinine acid 

Immediately on receipt of the nnmlicr of the BerUn 
containing Hoogewerf and Van Dor]i\ paper, wc fnrwardetl to 
ihe secretary of the Chemical bncieiy lur second memoir, which 
contained immirous analyses of the acid oblaincrl, not from 
quinine only, but also from the allied alkaloids, quinidine, 
cinchonine, and ciiichonidine, together wuh a full description 
and analysis of ill iis important salts 'Ihat paper was read 
before the Society on February 20, 1879 

Litbi^s AnnalfU^ cciv 84-1 f8 (July Jl, 18S0), or a year 
nnd a half after the puhlicaliou of oui ‘^econd paper, llnogewerf 
and Van Dorp published analyses of the acid and many of its 
salts, prepared from three alkaloids, the result') confirming our 
own in all points 

Our claim, which the above dates fully suhitantiatc, is to have 
been the first to Cbtabhsh ihc cnmicclion between the quinine and 
pyndine Kneb, and to have proved that ihe four alkaloids all 
gave the fame nxidaiioii product. 

Brof, Butlerow of St relerdnirg, immediately on appearance 
of our first paper, when engaging in woik closely connected 
with, hut not overlapping our-, wrote ‘uggeding dial wc should 
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each CO ifine hinuclf to hti own branch, the lauie time recog- 
TiiMiig the Importance of our discovery ; and Herr Koni^, in \ 
paper published in the Berirkte, xii 97, refern ng to our firfit 
paper, says ■ **Es 1st der erste glatte Ueber'ang dcr China- 
alkalolde in eine jcdcnfalls eiiiFachere Substanr^du Fyndin," 

WiLi IA.M Ramsay 
James J. Duhbxe 

Glasgow University 


The Temperature of the Breath 

Dr. Dudgeon's first letter under this hea ling contained the 
<^uggeslion of a friend that his enigmatical thermomctnc leadings 
were to be accounted fur by the high temperature “ cau-^ed by 
the conden ation of the moisture of Ihc breath by the silk hand- 
kcichicf " The disciis'^ion that followed h'l'. not only brought 
Us back to this solution, but has also furnished us with an 
authuntative expression of opinion that the clinical Lhcrrnomclcr 
1'. not sensitive to pic sure F J M P fir^t hinted the 
contiary prop isiii m only to have it thrust aside by Dr Dudgeon 
M ith blunt denial, neglected by Dr Roberts, and finally 
discarded by liini'^elf for no other apparent reason than Lliat 
aqueous vapour in condensing hbeiates heal Yet 1 venture to 
as ert that reading-, as high as any obtainabit by Dr Dudgeon’s 
method, le^s the pressure, can be obtained by a very similar 
mode of expcninLiiling, without the developed heat i If the 
bulb of a thcimomeicr, jiruteclcd by paper or other non- 
conductor, be squeezed 111 an intermittent nuiuier between finger 
and lliuinb, it u ill be found that the mercury can readily be 
made to dance up and down through about a degiee on the scale 
with a celerity not attributable to changes of tcmpciaturc 2. If 
eighteen inches of cotton thread he tightly wound about the 
bulb, on invnersing the thermometer m unlcr it will exaggerate 
the temperature someUmes by as many as 12’ F 3 If a tube 
filled with cacio butter be substiUiLcd fur the theniiomcter the 
butter bcueath llic llircid will be longer in melting than that in 
other portions of the lube, a result whicfi I think proves that 
the liigh readin:;'^ of experiment No. 2 arc not Lemperatun:, but 
(ill the light of No I) jiressure readings 

My chief object m writing is to protest on general grounds 
again t the treatment accorded In F J M P 's suggestion, but 
at the same time I \^ish to express my opinion that Dr Roberts’ 
argumeiU would have been strengthened h> giving heed to it, 
for I see nothing in /lu Hnouni of the mlcrniplcd cxi>eriinent not 
eKplainable on the pressuie hypothesis al me, the descending 
scncii of rcadingti being perchance due to a yielding of the 
wrappings under prolonged tension On I he other band I have 
to thank this omission on Dr Roberts' part for having induced 
me to test the subject for ttijself, and thu, experience, in 
repcaliiig his experiment, the rare pl>'asiirc of scientific surprise 
at seeing the index mount higher and higher above the level of 
my expectations under condiiions uhich left no doubt as to the 
cau5e being a rise of Icmpcriturc Dr Dudgeon ha-i done good 
SCI vice by directing attention to a simple experiment which, 
prnpeily interpretert, throw -i new I'ght on the pliibisophy uf 
cluthcs, and ‘-hiuld prove a telling shaft mtlie quiver of popular 
icicnce. Wm. McI.aurin 

Islington, December 26, 18S0 


In the number of Nature which reached Madras after the 
dcpaiLure of the .nail cuiiveyiiig my letter of the Qlh mst , 1 was 
glad to read Dr W Roljerts' abundantly full and Uiud expUna- 
tion of the heat produced by breathing on ihcrmnmeters enveloped 
in hygroscopic substances lie has, hy a very simple method, 
coiifirined the view endorsed in my cimmunicition in Nature, 
voi xxin. P- 534- 

That the effects of friction and of compression of air are «o 
■light that thev may be disregarded, has been proved , and the 
rue has been cleaily traced to absorption of aqueous vapeur It 
has yet to be determined bow machuf this heat may be accounted 
for by the reduction of aqueous vapiur to ihe fluid slate, and 
how much by capillary action and abs jr, tion of water, with or 
without chemical union, and its reduction to the solii state — all 
of which m^j be included in hygroscopic action This deter- 
iniiialion would involve some intricate mvedigntions which some 
hcientific spefiialist may perhaps find leisure to undertake, lhat 
more than simple vapour condeniaiion is concerned in the pro- 
duction of hygroscopic heat is shown by the rl-e of tempcratuie 
nn aiMing water to a non-siturated hygro copic sabstince 


A scientific colleague has suggested to me that some cases of 
very high axillary temperatures may be explained by the clothing 
of patients being pressed into the axilla m contact with the 
thermometer Thus folding a banian round a thermometer 
placed in the axilla, 1 regiitcred a temi^rature above 1 00^ F , 
while the tempera ure in the bare axilla was 98 j It is evident 
that recently changed and dn.d clothing and d Jthiug warmed 
by the body of a nou-perspinug fevei patient would nave blill 
more effect when pressed do ely into a hot and moist axilla. 
Although this point i:i important mainly to physicians, I venture 
to draw attention to it through your columns on account of its 
conucciion with the subject of bygro copic heat 

C J McNally 

Madias, December 1 6, 18S0 


Distance of Clouds 

1 HAVE oiiveiiienLly determined the distance of passing clouds 
by a method probably not new, but which 1 have not seen 
described. 

It CDnsi,,ts in ascertaining the velocity with which the sliadow 
of a cloud liavcises level ground, which is easily obseived, and 
of course giv^s the velocity of the cloud it-elf 

The angulir in ilmn per second of clouds passing oveihead is 
Minultaneously observed by means of a coarse micrometer in a 
telescope, 01 w Uh a theodolite 

The distance IS thuji obtained with fur app oxiination 

Distance = ^ ^ 34^8 ^ being the vcl jcity m feet per second, 

and u the number uf mniuLes of arc described in t seconds 

A distiDt mirror may be advanlagcjii-^ly Uicd in determining 
the vel icily of the shadow. 

Edwin Clark 


Fluke ill Calves 

Can any of your readers ncciumt for the folio ung facts? — 
An examination of the liver of some six-.vccks-old calves which 
had never touched any food but tlicir ni ilhcr's milk shewed 
then to be infested with fully-developed Fluke {Dutomt 
heptihca) It u clear that the presence of these flukes docs not 
admit of the usual explanation, viz , the ingestion with green 
food or water of mollusca bea-'ing the larva in one of its earlier 
stages 

I sh mid be grateful if any of yiur relilcrs ould suggest an 
explanation of the mo le m which the fluke entered the livei of 
the calf Is it possible lhat the larva in.iy hive passed into the 
milk of the mother, and so have entered the stomach of the calf? 

Ir may interest some of your rca ler^ lo know lhat ti aces of 
fluke were present in the livers of cattle lately killed when in 
high condilion The fluke had apparently been cstabli-^hed m 
the liver some cmsHerable ti iie previoii'. lo the slaughter of the 
aniinils, mid h.il ptiish^d i/ii their alLaiiiing to a stile uf high 
health and vigour A 13 


JOHN STENHOUSE, LL D., F.E.S, 

T N the early morning of the last day of the old year we 
^ lost one of the few surviving founders of the Chemical 
Society, Dr John Stenhouse He was born at Glasgow, 
October 21, 1809, the son of William Stenhouse of the 
well-known firm of calico-printers, John Stenhouse and 
Co of Barrhead He was educated first at the Grammar 
School and then at the University of Glasgow, and long 
resided in his native city. At an early age he turned his 
attention to chcmibtry, and diligently studied that science 
under Graham and Thomson, and subsequently with 
Licbig at the University of Giessen When he removed 
to London, after the failure of the Western Bank of 
Scotland had deprived him of the fortune bequeathed to 
him by his father, he became Lecturer on Chemistry in 
St Bartholomew's Hospiial, London, but was obliged to 
resign that appointment in 1857 owing to a severe attack 
of paralysis Even this affliction however did not dis- 
courage him, and after the lapse of a short time he 
renewed his scientific labours In 1865 he succeeded Dr. 
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Hofmann as non-rcsident Aasayer to the Royal Mint, but 
was deprived of the appointment by Mr, K Lowe, who 
abolished the office m 1870. 

A pupil of Graham and Liebig, he had all their en- 
thusiasm for scientific investigation, and devoted nearly 
the whole of his time to research work in the domain of 
organic chemistry the eminence he attained m this 
branch of science is fully recognised, but his contribu- 
tions to oui technical knowledge arc not so well known 
He was the authoi of many ingenious and useful inven- 
tions in relation to dyeing, sugar manufactui e, tanning, 
d:c , but the greatest and most permanent has been the 
application of charcoal for diriinfezting and deodorising 
pui poses, which took the form of charcoal air-liltcrs for 
the ventilation of sewers, .and the charcod respirator, 
the best of all respirators, not only for preventing the 
deleterious effects of novious gase^ in numerous inanu- 
factuiing operations, but also foi the protection of 
those subject to broadntizi, asthma, and other similar 
diseases 

It IS impossible m our limited space to give even an 
outline of the numerous investigations which he published 
during his long scientific career, extending as it did o\cr 
a space of more than foily >oai-^ The results are ein- 
bolicd in about 100 papers, published in various scientific 
journals, English and foreign ; they relate in great part to 
what may truly be called “organic chemistry^’ — the che- 
mistry of carbon compounds fuimed by organised bodies 
John Sicnhnuse was LL H of Aberdeen, a Kcllow of 
the Royal Society, which ai^ardcd him the Royal Medal 
in 1871 , one of the foundeis of the Cheinical Society , 
and a Fellow of the recently -established Institute of Che- 
mistry Of his personal character those who knew him 
intimatelv could never speak too highly , his death 
will be felt and inoiirnid not only by his many per- 
sonal friends, but aKo by men of science throughout 
Europe. 


WILHELM IIEINTZ 

AX f E recently recorded the death, at H die, on December 
’ » I, of Pi of. \V Hemtz, one of the leading German 
chemists of our day He was boin at lierlin, November 4, 
1817, His earlier university studies were undertaken 
with a view of becoming a pharmacisL, but this intention 
wdT relmiiuished as the attractions of a more purely 
scientific career weie offeied to him In 1844110 received 
the doctor's degree at the Berlin University, and two 
years later he was admitted as priirat-dacent in Che philo- 
sophical faculty of ihe same i]nivcr:])ty In 1S50 he 
accepted a call to Halle as the successor of the well- 
known Marschand ; and heic, after passing five years as 
an cxtraordmaiy professor, he wai appointed in 1S55 to 
the full professorship of chemistry, and the dirccior'ship 
of the newly-built laboratory, posts which he occupied at 
the time of his death 

As a teacher and as a guide to students inclined tow'aids 
chemical reseaich, Prof. Heintz evinced more than 
ordinary capacity, and for a quarter of a century he has 
ably maintained the reputation of Halle among the centres 
of chemical interest in Germany. This reputation is due 
in no small part to his own personal contributions as an 
investigator, for few chemists of our diyhave manifested 
such unw'earicd eneigy and long-continued appheauon, 
such thoroughness of work, accuracy of observation, and 
4 Nride 6 prcad lannljarjty with fact and theory as are evinced 
M Heuitz's manifold and diversified researches. 

The earlier portion of his career was directed to the 
solution of problems in physiological chemistry. Among 
his more important lesearches m this direction mention 
ohoulJ be made of those On the juice of the Caiacto- 
dendron (1845), on kreatin and kreatinin (1847), on lactic 
ocid in the gastric juice (1849), composition of 


bones, and on cholestenn (185a), cm the colouring matter 
of gall stones (1851), on urinary sediments (iSSa), and 
more especially on the animal uni vegetable fats. This 
latter research, extending over a period of about seven 
jcars, includes exhaustive stuclic^s on the physical pro- 
perties of the fats, incihodb of their separation, theu' 
rhemical constitution .rnd naime, the products of their 
decomposition, &c His careful observations of the 
melting points and composition of the fatty acids in the 
pure state and when mixed with each other, form essen- 
tially the basis of our present knowledge on this subject, 
and enabled him at the tune to show the composite 
character of various fats vhich preceding chemists had 
regarded as pure compounds 

In analytical chemistry Heintz devised a variety of 
methods and modificaiion^ of methods, amongst which 
mention may be made of his runtnbuiions on the esti- 
mation of sulphur in organic bodies, on the separation of 
magnesia from the alkalies, 011 the analysis of ashes 
(1847), on the determination of urea and uiic acid, on 
the detection of gall (1848), on the determination of 
nitrogen (1851), on the cdimitiun of phosphoric acid, and 
numerous analytical data 

In inorganic chenii^itry his re-.earches were chiefly con- 
fined to studies on a variety of phosphates, on bismuth 
and uranium salts, on toe piepar.ition of CiCsium and 
rubidium compounds (1865), on the combustion of am- 
monia in oxygen (1864), on ilie silicates of the alka- 
line metals, and to the cximination of the minerals 
margante, stas 4 virtite, carnallitc, almninite, and boracite, 
the latter of which he prepared arlihcially (1S60) 

It IS however in the field of pure organic chemistry 
that lleintz’s discoveries have been most numerous and 
important They commence with Ins investigation on 
sacchaiic acid, begun in 1844 .and resumed in 1858-1860, 
to which we owe a great ui*'.isure of our knowledge of 
this acid, and especially of its salts and ethers This 
was followed in 1S56 by a study on the action of cliloride 
of sulphur on the sails of organic acids, in which he 
lecorded the unv.'irjmg and mnuiUincous furmation of 
chlori Ics and sulphate^) at the evpense of the organic 
salt-' In 1859 began his cxtensivt research on glycolhc 
acid, which ocenped much of his lime until 1872, by 
exposing monorhloraLelic a -rid to the action of various 
sodium alcoholates, obtaining thereby the difl'erent ethers 
of glycolhc acid , thus with sodium e thy late 

CII, OC,Hj 

CH,C 1 COOH + KaOC.H, = NaCl + | 

COOH 

By means of this prolific rc.ictmn he obtained a number 
of intLrczting dtriv aiivea of die and in (luestion Closelv 
allied to them were ihe a^id ethers of glyrollic acia, 
obiainc J by sub niiting mono -hloracciic ethers to the action 
of salt-^, 01 by acting upon glycolhc ethers with such 
bodies as phosgene or i IiIoiol irbonic ether Among 
the other impuitant compounds discovLred hy him in 
this group .ire gl) colami Jc, col-clhjl'.'imide, digly- 
collic acid— CGOH)^ obtained by the action of 

sodium hydrate on monoLhforacetic acid, diglycoll-dia- 
mide, d I gl) coll am 1C acid, tJec Duiing thii same period 
he made noteworth) inv cslig.itions on the cthyj-aminss, 
on sulphocyan-acetiJ a'^id aud its deru'ativcs, on nitrate 
of ethyl, on eth\l-h\d mtoin, on lactic aci Is, and on 
the ainido-acids obtained fimn chloropropionic and lodo- 
propionic acids by the action of ammonia With 1874 
commences his Iasi impuitint research- that on the 
aceton bases, the simplcit of whitli renult from the action 
of ammonia on aceton W Inlc forced to overcome mani- 
fold difficulties in the prosecution of this investiga- 
tion, Heintz succeeded m i-solating a number of novel 
and important compounds, espcci.itl) interesting from a 
theoretical point of v lew J'lic leading forms embraced 
ID this new group arc di.iccionaniine, truacetonamine , 
the corresponamg alcohol ba^es dia cton-alcamine mnd 
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tnaceton-alcamine , benzal-didCt-lonainine ^ ami io-tri- 
methyl-axybutyro-nitnle rcsultin|r from the action of prus- 
sic acid on diacetonamine , and amido-dimethyl-acetic 
acidj obtained by the oxidation of diacetonamine ; while a 
paper published a few months since describes a new 
aceton base containing sulphur. Prof. Heintz’s activity 
was manifested up to within a few months of his death 
In addition to the paper just alluded to his contributions 
to chemical literature during the jear juat closed include 
articles on tnaccton-diamine, on the cmstcnce of aceto- 
nine, on two compounds of urea with chloride of gold, 
and on diethidene lactamic acid, 

Prof Hcintz was the recipient m 1S62 of thehonorary 
degree of M D. from the University of Konigiberg in 
recognition of his services to physiological chemistry In 
1876 he was electei an honorary member of the London 
Chemical Society T H. N. 


SMOKE ABATEMENT 

A MEETING was held in the Egyptian Hall at the 
Mansion House on Kiiday last, under the presi- 
dency of the Lord Mayor, to consider the best means of 
remedying the evils arising from the present smoky 
condition of the atmosphere of London Among those 
present were Mr G J Sh.iw-LcfLivre, M P (First Com- 
inissionei of Works), Mr W bpoUiswoode (I'residcni of 
the Royal Socict)), Dean Stank'y, hir IL Kay-Shiilile- 
wortli, Dr h nrcjuharson, M P, Mr Ernest Hart (Chair- 
man of the joint committee of the Health and K>rle 
Societies), Col Fesiing, R E , Dr. Alfred Carpenter, and 
Pi of. Chandler Roberts 

Mr Ernest Hart, in explaining the objetts of this 
movement, said that some practual advance had already 
been made It was not pictcndcd tliat fogs could be 
picvenled, but since smoke added opaqueness and cor 
rosive and other dLlctenous qualities to London fogs, 
much might be clone to diminish the discomforts and 
evils we ’'udeied from tins cause Having described the 
objects proposed to be attained by an exhibition of 
apparatus and smokeless fuel, he gave the results of some 
calculations 111 order to bring home to the minds of his 
hearers the enoimous waste of money involved in the 1 
present arrangLments for heating houses | 

Mr Spottiswoodc stated that a coinmiitcc of the Royal 
Society had been appointed to mvestigatL the facts con- 
nected willi the funiiatiun tjf fog, but while wc looked to 
science to tell us what was wanted to jnipiove our atmo- 
sphere, we looked to the legislature to carry out those 
effectual pievcniive measures v\hich all hoped would some 
day or other be devised Nevertheless, without the 
btrcnuoiis aid and co-operation of every householder the 
best legislation could be turned to but little account In 
conclusion he moved, “ That it is the opinion of this 
meeting that the smoky condition of the atmosphere of 
London injuriously affects the health and happiness of 
the cnmmumiy, besides destrojing public buildings, 
deteriorating perishable fabrics, and entailing in various 
ways unnecessary expenditure " 

Sir Frederick Pollock 'jjconded the resolution, and 
urged that iniuh might be done if every one who had an 
old fire-grate to replace would provide one of an approved 
and really more economical pattern. 

Mr. G J Shaw Lefevre moved, "That this meeting 15 
further of opinion that ihe injurious effects of fog arc 
largely due to ihe quantities of smoke given forth from 
the chimneys of furnaces, manufactories, and steam- 
vessels, as well as dwelling-houses, and that the smoke in 
the metropolis might, without any considerable difficulty, 
be greatly lessened by the belter enforcement of ihe 
existing law, by the introduction of amended legislation, 
and by the general use m all descriptions of premises, 
including dweJhng-placcs, of proper smoke-prevencing 
apparatus, improved household stoves and grates, or of 


smokeless fuel '' As the head of the public department 
responsible for the public works of this great metropolis, 
he need hardly assure those present that he was deeply 
impressed with the importance of the subject under ais- 
cussion. The importance of pure water was often insisted 
upon, bu^ surely pine air was even more important Yet, 
for years past, it must be admitted that the air of London 
had been gelling woisc, and fogs were denser and of 
longer duration than formerly, even invading the summer 
months Theie could be no doubt that forty or fifty 
>ears ago London was famous for us roses, now it was 
impossible to get the rose to blossom here, and it was all 
but impossible to get any of the conifers to grow in the 
darkness of the London atmosphere He should, how- 
ever, deprecate any hasty aitempts to legislate Much 
might be done by the extension of the existing Acis 
relating to the abatement of the nuisance from smoVe, 
and he thought Government might be rightly called upon 
to give some additional facilities for the purpose of 
enforcing those Acts It was monstrous that in these 
days so many factories should not be consuming their 
own smoke, and, since there was a great economy in the 
use of appliances which prevented this waste of fuel, 
there uas no hardship in enforcing the Act When th^^y 
came to the question of the domestic consumption, he 
thought It would not be wise to attempt to interfere 
b> any legislation They must rather trust to per- 
suasion and eximplc and inducements His own hope 
was in the introduction of some other hcat-giving appa- 
ratus Doubtless the substitution of anthracite for north- 
country coal would be an advantage ; but he did not see 
the means of persuading the enormous mass of house- 
holders to use the smokeless coal unless it could be dis- 
tinctly piovcd to them that there would be economy in 
the change. He would suggest that it might be worth 
while lor the gas companies to turn their attention to the 
production of gas for heating pin poses He could not 
help thinking that the Lime was not very far distant when 
not only our streets and public buildings, but also our 
private houses, would be lighted by elecLricity There 
were non-lurninous gases suitable for heating purposes, 
which might be made at a much less cost than the gas at 
present supplied for lighting. From a friend he had 
learnt that watei-gas, which could be made at a low rate, 
was used in many towns in America for iieatmg purposes* 
Ever) one could do something to help forward this good 
w'ork of abating smoke, and for himscir he would promise 
to use Ins efforts m the dep.irtmcnt with w'hich he was 
connected to dimmish the nuisance from smoke. When 
he mentioned that some 20,000 tons of coal were pur- 
chased annually by the department, the meeting would 
appreciate the extent to w'hich the public offices added to 
the smoke in ilic atmosphere of the metropolis. He 
hoped ihc time would not be far distant when they would 
have lesturcd ihe atmosphere of London to its early 
purity, the blossom to our I ondon roses, and the bloom 
to the checks of our I ondon children 
Dr Alfied Carpenter urged that this was a cjuestion 
particularly alTecting the middle class and the poor, the 
waste of fuel at present being deplorable. He moved 
“lhat this meeting approves the proposal of the joint 
Committee of the National Health and Kyrle Societies 
to hold an exhibition, by permission of Hei Majesty's 
Commissioners for the Exhibition of 1851 and the other 
authoiities, m buildings erected for the International Ex- 
hibition of 1862, of the various smokeless coals and other 
fuels, and of various appliances applicable to household 
and manufacturing purposes for the reduction of smoke, 
and to test the same, m order to demonstrate for public 
information the means practically available to secure that 
object This meeting is of opinion that the investigation 
and testing should precede any application for amend- 
ment of the existing Smoke Acts, 01 for new legislation 
in regard to smoke Irom elling. houses.” 
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THE INDO-CHINESE AND OCEANIC RACES— 
TYPES AND AFFINITIES^ 

III. 

I N the accompanying senes of illustrations the late King 
ofCamboja (Fig 14) and the Sticng of ihe forest region 
east of the Me-Khong, between 12°- 13" N. lat (Fig. 15), 
may Ic compared^ on the one handj with the famous 
statue of the leprous king, nua- 5 ivi!ii Miwong (Fig- 16), 
the traditional builder of the temple of ( ingkor-V'^fiht, and 
on the other with the first King of Siam and his late 
Queen (Figs. 17 and 18). Here the resemblance of Figs 
14, 15, 16 to the European type and dirfercnce from the 
Mongoloid Siamese (17 and iS) is too obvious to need 
further comment. For these illustrations from MouhoiN 
" Travels in Siam, &c I am indebted to the courtesy of 
the publishers, Messrs Murray, Albemarle Street 
The Caucasian element m Indo-China differs from the 
Mongoloid quite as much in speech as it docs in other 
respects, Here the Mongol racc'i, as already stated, all 
speak monosyllabic toned languages , but the Cambojans 
and kindred peoples all speak polysyllabic unioned lan- 
guages, a fact scarcely yet recognised even by the bes^t- 
informed philologists Taking the Khmer as the typical 
language of this group, it will be convenient heie to 
establish its polysyllabic character, reserving the question 
of its true affinities till we come to the allied races of 
Malaysia and Polynesia. The so-callcd monosyllabic or 
isolating family of languages — Chinese, Tibetan, Anna- 
mese, Siamese, Laos, Khasia, Shan, Uurmese, Khycng, 
Karen, Talaing, Kuki, and most of the innumerable 
Himalayan dialect's — must all be regarded as At present 
reduced to a state of profound phonetic decay Whether 
originally they were all essentially moiiosjllabic, pos- 
sessing, like the Aryan, roots of one syllable oiil), it is 
very difficult to say , but it seems certain that they were 
not originally toned In fact there can be no reasonable 
doubt that the tones are a later development, worked out 
unconsciously to preserve distinctions between w'ords ihat 
had assumed the same form by loss of initKil or final 
lellcis Thus in Chinese the final letters ;//, /, p have 

disappeared in the correct Mandarin dialect, causing roots 
like kom^kok^ kot^ kop all to assume the form of Lo^ toned 
four different ways according to the sense 

This principle, wHilIi, combined with the absence of 
inflection or root modification, constitutes the veiy 
essence of the monosyllabic system, pervades the whole 
family. Ilut it is absolutely unknown in the Khmer gioup, 
in which words, whether monosyllables or polysyllable?, 
are always uttered without intonation, as in all other 
lan^agcs. Its polysyllabic character was not recognised 
by Francis Gamier, but it has been abundantly demon- 
strated by Bouillevaux and Aymonnier, and will be made 
evident further on But because the Cambojans arc of 
Caucasian, and their speech of polysyllabic, type. 11 does not 
follow that the Cambojin must be an Aryan language As 
already pointed out, within the Caucasian ethnical, there are 
several fundamentally distinct linguistic gioups, which are 
now past reconciliation. To attempt to affiliate Cambojan 
with Sanskiit must necessarily end in failure, as did 
Dopp's attempt to include the ** Malayo-Polynesian in 
the Aryan family It must always be remembered that 
man is at least a auaternary, if not a tertiary animal, 
consequently that human speech is probably several 
hundred thousand years old, This period has been too 
short to evolve more than perhaps three or four really 
distinct physical types, but it has been long enough to 
evolve perhaps hundreds of really distinct linguistic t^pes, 
many now extinct, some lingering on in contracted areas 
and remote corners, several, like the Sorb of Lusatia and 
the Pyrenean Basque, actually dying out, some few, like 
the Chinese, Russian, Spanish, and especially English, 
absorbing most of the rest, and threatening to divide the 
world between them. * 

* Conliniictl rrom p ja4 


B— CAUCASIAN T\^Y.-~{Conttnuea) 

V. Oceanic Branch . Ifidonman and Saivatori, or 
Eastern Polynesian Groups 

All the Oceanic peoples, other than the dark races of 
Class A, are commonly grouped together under the col- 
lective term Malayo-Pulynesian/^ By this name are 
consequently understood all the yellow, brown, or olive- 
brown inhabitants of Malaysia and the Indian and Pacific 
Oceans, that is to say, all varieties of Malays in Malacca 
and the Dutch East Indies, the Malagasy of Madagascar, 
the Philippine Islanders, the Microncsians, the natives of 
Formosa and the large brown Eastern Polynesians. The 
expression was originally proposed by William von Hum- 
boldt, merely in a linguistic sense, to designate the group 
of fundamentally connected languages, which really prevail 
amongst all these widely diffused peoples. But, like 
Aryan and so many other similar terms, it gradually 
acquired an ethnical meaning, and most ethnologists now' 
take It foi granted that there is a Malayo- Polynesian race, 
as there is a Malayo-Polynesian speech But such is not 
the case, and as on the mainland, so in the Oceanic area, 
the presence of the two distinct Caucasian and Mongolian 
types must be recognised and carefully distinguished It 
seems hopeless to do this as long as the misguiding ex- 
pression Malayo-Polynesian continues to figure in scientific 
writings While retaining Malay for the typical olive-brown 
Mongolian element 111 the Eastern Aichipelago, I have 
elsewhere proposed Imlo- Pacific for the brown Caucasian 
element m the Indian and Pacific Oceans, and Sawaiori 
for the large brown Polynesians, constituting the eastern 
and inoal important branch of chat element 

It has already been remarked that the Caucasians are 
the true autochthones of Indo-Chma They seem to 
have also preceded the Mongol migration to the Archi- 
pelago, no doubt driven thither by the continual pressure 
of the Mongols advancing southwards and eastwards 
from High Asia. In the Archipelago they occupied 
chielly the large islands of Sumatra, Borneo, Gilolo, and 
Celebes, here probably exterminating the aboriginal 
Negrito tubes But here also they were followed by 
the Mongols from the mainland, with whom some amal- 
gamated, producing the present mixed races of Western 
Malaysia, while others migrated eastwards to their pre- 
sent homes in the Easiern Pacific Here they occupy 
almost exclusively all the islands east of a line running 
from Hawaii through Samoa to New Zealandj those 
groups included West of that line they arc found mostly 
blended with the Melanesians, as explained in Section II , 
but aUo m a pure state at a few isolated spots such as 
the Ellice and Phrcnix Islands, Rotiima and Uvea in the 
LoyTilty group They are also found blended with the 
Malay and other elements in Micronesia 

That this large brown race reached the Pacific from 
the W'cst there can be no reasonable doubt, and thi? view 
IS now consequently held by Hale, Flower, Whitmee, dc 
Quatiefages, and most recent ethnologists J Muller 
and dc Quatrefage? have even identified I heir legendary 
Pftlotu^ or We^kTii Island of the Blest, with Piiro in 
Malaysia, which accoidingW taken a? tbcir probable 
starting-point. But from whatever place they set out, 
they seem to have settled first in Samoa, which may 
therefore be taken as their second point of dispersion 
'* From this centre, and more particularly fiom the Island 
of Savaii, the principal of the group, their further migra- 
tions may be traced with some certainty from aichipelago 
Co archipelago through the uniform tradiuons of the 
various groups. In these traditions Savaii^ is con^iantly 

■ 'I'hu word iSovriu hai b> aonie been iileniificd w ifh ya'ut Dut ihe 
pnnuiiva funn siems uni 1 mbie illy lo liav« been m bulh 

j mnd k nm cvganic On ihr niher hftnd Jj'^a is iiic Sinskrt \ nvak 
fjr nifividk, the iwo-sialkcd b irlej , « ' -n. ihc in uaI i.rganu is </, drupped 
as in ihe I.mn 7n/#«j t r Putnus (ro . tiu Uesidei Allliuugli ihwe 
are umny S^n^kr i w irj m ihi- AUluy dialed'* ituie arc no.ie in the 
SAwanri, the Caiirnouas mu rti-d c isiwirds I ng berore ihe ap«ar- 

nnee uf the Hindus in ^ Anliielign Ikncc ali’i ugh they niey have 
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referred to under diverse forms as the origmal home of 
the race, or otherwise persists, as shown in the subjoined 
list, which will also serve to illustrate the permutation of 
letters in all these closely-connected dialects : — 

SAV4JK1. — Organic Sawaion form of the word. 

SaVaii.— The Samoan form ; here still the name oC 
the island referred to in the Sawajon traditions. 

Havaii — The Tahitian form; here “the universe,'^ 
“ the world ” in the national odes , also the olifr 
capital of Raiatea Island. 

Avaiki —The Rarotonga form ; here “the land under 
the wind." 

Haw^iki. — The Maori form ; here the land whence 
came the first inhabitants of New Zealand. 



Fig. 15 — CaucaiLui Type, Indo-Chiiu Sileog SAvege, Gcchia Cbin« 


Fic 16 — Caucsuian Type, Indn-Chinn Staiiie nT ihe Leprous King, 
founder of OngkorVfilit, Cnmboja. 

Havaiki — The Marquesas form; here "the lower 
regions of the dead *' Over the victims in human 
sacrifices are uttered the words, "To fenua Ha- 
vaiki " = Return to the land of thy forefathers 

Hawaii. — The Sandwich form ; here still the chief 
island of the group. 

Heavai. — The form in chart publibhed by R. Forster in 
vol. V. of Cook's Second Voyage, and based on 
information furnished byTapaia, a native of Tahid, 
who had no personal knowledge of Samoa. 

Heawije. — The form given by Cook m his account of 
his drsL visit to New Zealand (1770).^" 

itartud from T>^va, they could lint htva earned itg present name with ihen 
1 note lhat Prof S^yce now identifies with the Etrjican A Mi, icir 

coiiming Tor the 7 by UHimilecion mth JamMa (Academy, August ai. ■ BIo)l 
B ut IB nnt ynmi/a lucir a derived form from JamuM, whence elw 
yartHarrus f 

■ " Philology end Ethnology of the Intcr>Oceenlc Reccij" by A. H. 
Keane, in Stanrjrd'i " AuBLrelAi.a," 1870^ 
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Datu have even been asiigned for these various migra- 
tions. Thufl we are told that the Polynesians ntadi their 
appearance in the Marquesas Islands about the b^inning 
of the hfth century A D., in Tahiti about iioo, in Raro- 
tonga about i200| in New Zealand about 1400, and so on 
But all this, depending on the oral genealogies of the 
chiefs, and other equally unreliable data, must be regarded 
as pure conjecture. More probable is the statement that 
the race appeared in Malaysia 

over a thousand years before _ - ~ 

any mention oecura of Malays in r- 

that region. At the same time it - - ^ 

IS idle to attempt assigning dates 
to strictly prehistoric events^ 
with the correct sequence of 
which we are more concerned. 

The Sawaiori are one of the 
finest races of mankind, Cau- 
casian in all essentials, and with- 
out a trace of MonTOlian blood. 

Observers, from Cook to the 
members of the Challenger Ex- 
pedition, are unanimous in de- 
scribing them as distinguished 
by their fine symmetrical pro- 
portions, tall stature, handsome 
and regular features. Cook gives 
the palm to the Marquesas 
Islanders, who, “ for fine shape 
and regular features, surpass all 
other natives.” The Samoans 
and Tahitians are very little in- 
ferior, and even of the Tonga ns 
(Friendly Archipelago) Lord 
George Campbell remarks — 

“ There are no people in the 
world who strike one at first so 
much as these Friendly Islan- 
ders. Their clear, light copper - 
brown coloured skinb, yellow ami 
curly hair, good-hiinioured and 
handsome faces, their tout en- 
rem^le, formed a novel and 
splendid picture of the trenus 
homo, and as far .'is physique and 
appearance ^oes they gave one 
certainly an impression of being 
a superior rnce to ours” Their 
average height is five feet ten 
inches, ranking in this respect 
next to the Tehiielchcs of Pata- 
gonia ; they have smooth but 
not lank hair, often curly and 
wavy, and Mr Staniland Wake 
has recenily shown that, against 
the commonly-received opinion, 
the beard is naturally full, though 
often artificially removed Add 
to all this a chceiful joyous 
temperament, a frank and truth- 
ful disposition and kindly nature, 
and you have a type as dif- 
ferent as it 15 possible to im- 
agine from the Mongolian, and 
consec^uently from the true Malay. 


to noupM Indonesians, and whose relations to the Eastern 
PoTynesians he has been one of the first to perceive. 
Noteworthy amongst these Indonesians, Pre- Malays, oc 
Indo-Chinese Caucasians still unafTected by Mongol in- 
fiuences in the Archipelago arc the Mentawey Islandem, 
who, though occupying the Pora Group some seventy milca 
off the west coast of Sumatra, arc none the less closely 
related in physique, language, and customs, to the Eastern 



Figc 17, iB — Monjfuloid 'lypu, Indo^Chiiia Kinji; and Queen of Suim 


, — J. Yet the Sawaiori 

and Malays are grouped together under the collective 
desimation of ' Malayo-Polyncsians,” as if they were 
merely two varieties of a common stock. All they have 
in common are one or two cranial features, of no par- 
ticular value as racial tests, at least when taken apart, 
and the elements of their language, which we shall see is 
in this instance no racial test at all The true affinities of 
the Sawaiori are with the Caucasians of Indo-China, and 
with that Fairelement in Malaysia which Dr, Hamy proposes 


1 Polynesians On this point the testimony of C B. H. 
von Rosenberg is decisive On a closer inspection of 
the inhabitants the careful ob'^erver at once perceives 
that the Mentawey natives have but little in common with 
the peoples and tribes of the neighbouring inlands, and 
thus as regards physical appearance, speech, customs, 
and usages, they stand almost quite apart. They bear 
' such a decided stamp of a Polynesian tnbe that one feels 
far more inclined to compare them with the inhabitants 
of the South Sea Islands 
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From thU point of view it will be instructive to com- 
pare the native of Fora, Mentawey Group (Fig 19), with 
the Battas of Pak-Pak, Sumatra (Figs. 20 and 21), all 
from von Rosenberg's “ Malay Archipelago/' vol. i. pp 
56 and 192. Ovring to their splendid physique and 
"Caucasian features" Junghuhn and Van Lecnt take 



Fiu 19 --CauLaiian lyi>c, MaUysiA. Menlawcy IslandcT 

these Sumatran Battas as the typical unmixed or pre- Malay 
element in the Archipelago, whom they would accordingly 
group collectively as the liatta race The form Battak 
often occurs, but this is simpl> the plural of Batta, so that 
to write Batiaks^ as many do, is a solecism. Compared 
with the Malays proper, the Battas are tall and muscular. 


\ 



Fig ao —Caucasian 'i ype, Sumiira Native of Datla Land 

with regular features, less prominent cheek-bones, light- 
brown complexion, with a ruddy tinge on the cheeks, 
finer hair, often brown and wavy, thicker beard. When 
in Jilolo in 1876 M. Achille Raffray met some so-called 
''Alfuros" of Dodmga, who might be taken as typical 
specimens of this Batta or Indonesian race (Tour du 


1 Monde, April 12, 1879, p. 234) We therefore separate 
I this Batta, Indonesian or Pre-Malay element in the 
Archipelago from the Malay element proper, affiliating 
the former to the Indo-Chinese and Eastern Pacific 
Caucasians, the latter to the Indo-Chinese Mongolians 
I Whether the Caucasians are found in other parts of East 



1*10 Bt — Cnucatiin iype, MaLayiia N.iiive gf Tak-Puk, BatU Land 

Asia 15 a question that cannot here be discussed, but it 
may be remarked that even the cautious Topmard ventures 
to include “the Amos of Japan, the Miau-Tz* and the 
Lolos of Yunnan in the European group” ("Anthropo- 

logy/’p 476) 

C MONGOLIAN TYPE 
VI. CONJiNENiAL Branch, Indo-Chinese Group 
VII Oceanic Branch Malayan Groups 

The mam features of the continental branch of this 
division are too well known to need special comment 
here. What we are more immediately conceined with is 
itb lelation lo the Oceanic section, and this relation will 
conic out the more clearl) if both are treated together. 
To avoid misconception, it may be well to observe that 
a portion only of the Continental branch is comprised in 
the Indo-Chinese group, for there are many other groups, 
such as the Mongolian proper, the Manchurian, the Tatar 
or Turkic, the Japanese, the Corcan, the Finnic scattered 
over the greater part of Asia and penetrating westwards 
to the Baltic seaboard and Middle Danube basin. All 
these must be held, apart from the question of miscigcn- 
ation, to belong to one primeval slock, constituting the 
Yellow or Mongolian division of the human family. We 
arc all familiar with its csaeniial chaiactenstics flat and 
broad features, prominent cheek-bones, short broad and 
flat nose, black almond-shaped and oblique eyes, long 
black and lank hair nearly cylindrical in section, little or 
no beard, low stature averaging about 5 feet 4 inche.s, dirty 
yellow or tawny complexion, sliglitly prognathous and 
more or less brachyccphalous head. 

This description corresponds substantially with the 
ordinary MaLiy type, such as we sec it in Java, Bali, 
Madura, many parts of Sumatra, round the coast of 
Borneo, and in the peninsula of Malacca The true 
aborigines of this region, as shown in a previous section, 
were the Negritos; consequently the Malays, like the 
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f re-Malays or C\uicasi:in Indonesians, arc here intruders 
ntruders Mom where? Obviously from where the type 
exists, the neighbouring Indo-Chinese peninsula What 
then becomes of the Malay as a primary division of 
mankind? As such it can no longer be recognised in 
anthropology, and must sink to the position of a mere 
variety of the Mongol type. The so-called true Malay 
or typical Malay is essentially a Mongolian, and the like- 
ness between the two has not failed to strike all careful 
observerb “The Malayan race,” says Wallace, “ as a 
whole undoubtedly very closely resembles the East Asian 
populations from Siam to Manchunn. 1 was much struck 
with this, when in the Island of Bali I saw Chinese 
traders, who had adopted the costume of that country, 
and who could then hardly be distinguished from Malays, 
and on the other h.ind I have seen natives of Java who, 
as far as physiognomy was concerned, would pass very 
well for Chinese ” Hence De Quatrefages rightly rejects 
the claim of the Malays to be regarded as a fundamental 
type “All polygenists," he remarks, “have regarded 
the Malay, as one of their human' species ^ many mono- 
genists have considered them as one of the principal 
races I sho^ned long ago that in reality ihcy arc only a 
mixed race in which white, black, and yellow elements 
arc associated " 

The last clause of this sentence gives the true solution 
of the problem The inhabitants of Malaysia consist 
not of one, nor even of three distinct races, but of three 
races variously iiiteriiung erl, the yellow or Mongolian, 
and the white or Caucasian chiefly in the west, these two 
and the black or BapCian chiefly 111 the cast. As the 
fusion of ycliow'j white, and black produces the so-called 
“ Alfuros ” in the ca^t, "o the fusion of yellow and while 
pinduces the so-calJcd Malays in the west Ihc moie 
ihe yellow prevails the near r do the Mal.iys approac h 
the Mongol type , the moie the white prerailb the nearer 
do they approach the Caucasian type, until in some 
places they seem to be no longer distinguishable from 
the Mongols, in others from the Caucasians The 
Javanese .ire taken for Chinese by Wallace, just as the 
Mentawey Islanders aie taken for Sawaion or Eastern 
Polynesians by von Roienbeig Under these circum- 
stances It is not surprising that those who seek for unity 
in the An hipelago should meet with nothing but confusion 
Prof Flower comments on the diveigenl ch.ir.\cteristics 
presented by the Malayan crania, remarking that “ there 
IS certainly no very' great eontormity in the charactcis of 
the skulls in our collections which are said to belong to 
Malays" This must always be the case until we come 
to an understanding as to the meaning of the term Malay, 
Hhich after all is far more a national and linguistic than 
a racial expression Procerding on the groundless 
assumption of a common Malay type in Occanica, 
Welcker arrived at the subjoined astonishing results 
from cranial measurements m Micronesia and Malaysia 
alone . — 


Length of Skull 100 


Caroline Islanders 

Index of 
brcAilth 

Index or 
height 

68 

74 

“ Alfunis " 

74 

79 

Dyaks of Borneo 

75 

77 

Balinese 

76 

77 

Amboyne'^e . 
Sumatran 

77 

77 

77 

78 

Macassar 

7 tt 

78 

80 

Javanese 

79 

Bugineae 

79 

80 

Menadorese 

80 

81 

Madurese , . 

82 

82 


Diltercnce 
+ 6 
+ 5 

H 3 
-I- 1 
+ o '4 
+ I 
-OS 

-1-04 

4-0 4 
+ I 
- O I 


Yet even here Sumatran is taken as a unit, although it is 
not hazarding too much to say that a comparison of 
Atyeh, iJatta, Palainbang, Janebi, Siak, Menangkabu, 
Korinchi, Rejang, Lampung, and other crania from that 
island alone would probably yield almost as many dis- 


crepancies as are revealed in this table. There is in fact 
less uniformity of type in Malaysia alone, with a popula- 
tion of some 25,000,000, than in the whole of China and 
Mongolia with a probable population of 400,000,000 

A H KtANE 

(TV? he continued ) 


A CHAPTER IN THE HISTORY OF THE 
CONIFERS. 

II. 

Ginkoo (Linn.eus) 

T he perhaps better known name of this genus is 
Salisbuna (Smith), but the Lmn.Ean name, adapted 
from the Chinese, has unfortunately priority. The genus 
contains only one existing specie^, the gigantic Ginkgo 
biloba of N 01 them China and Japan It is classified with 
the Taxex, is duEcious, and the flabelliform leaves are 
deciduous, leathery, very variably lobed, .and of all sizes 
up to an extreme of five inches across The fruit, about 
an inch in diameter, is drupaceous, on a slender foot- 
stalk, composed externally of a fleshy layer, and internally 
of a hard light-coloured shell, and is somewhat unsym- 
inctncal, owing to the abortion of one of the seeds. The 
foliage 15 like that of the maidenhair fern, but the petiole 
IS stout, often three inches lung, .ind distinctly articulated 
at the base An important characteristic in recognising 
the fossil leaf, besides the petiole, is that however irregu- 
larly they may be lobed, they are almost invariably 
primarily bilobed 

Though so restricted a genus now, its ancestry is 
perhaps more venerable than that of any other forest 
tree The Carbon if crou-. fruits Tngonocarpus and Noeg- 
geralhu are believed by both Hooker and baporta to have 
belonged to some ancestral form, and even the foliage of 
the latter, Psygmophyllmn of Schimper, approaches nearly 
to that of Ginkgo ilaieri 1, beyond doubt a dose ally, 
appears in the Penman, and Ginkgo in all probability in 
the bilobate Jcanpaulia of the Rhcetic of Bayreuth, but 
the group did not reach its maximum until the Jurassics. 
A few species have been described in other works, but 
fleer's Jurassic flora of Eastern Siberia (“ Flora foss. 
Arctica," vol. iv ) contains by far the most important 
contribution to their past history. Five genera are 
placed in the groups PhanuopsUy Ginkgo, Bauna, 
1 rithopity^, and Czikanowskin, but there is no special 
character uniting the latter to Ginkgo, although it is no 
doubt coniferous. The remains are clusters of occasion- 
ally forked acicular leaves, sheathing at the base in 
imbricated scales. The leaves widen in most specimens 
here and there into bead like expansions, inferied to 
h.ave been caused by some extinct type of parasitic 
fungus It IS thought by Hetr that a detached stem 
bearing shortly petiolated double seeds or nuts may be 
their fruit. Phocnicopsis is a cluster of separate leaves, 
also sheathing in scales at the b.isc, but forming a fine 
palm like foliage, thought by Hcer to unite Cordaites and 
Baieria, yet without any direct affinity with Ginkgo 
The most aberrant of the genera obviously belonging 
to the group is Tnchopitys of Sapor ta. In this the 
leaves were smaller, with fewer veins, and the parenchyma 
reduced to a narrow expansion margining each vein 
Although so extreme a modification of the normal type, 
T setacta^ possesses the characteristic bilobation and 
petiole. Its affinity is best traced through G, tonanna^ 
which is Similar, but with the segments of the leaves 
expanded to receive two to three veins each 

sibinca and G. lepidn are separated on trivial 
grounds not supported by the illustrations, and when 
united furnish the chief and most abundant leaves in the 
deposit. These are nearly as large as in the existing 
species, but more digitate, and with about five veins to 

* T pmiUo probably bd-jn*;! i) some oiher diusion of ihc Tcgelnbla 
kingdom 




NATURE 


yjan . 13, 1881 


^52 


«ach segment They have the venation, bilobatioHj and 
petiole of GinkgOj yet approaching in their larger leaves 
to Baicna Other simiLir species (?) diminishing in size 
arc G. schmidtiana^ with about six segments, G flabellata^ 
with fourteen or HfLecn segments, and G pustlla^ with a less 
number, and barely an inch across the base These three 
might probably be united into a single species The 
remaining form from Siberia, G huttoni^ IcaS divided, 
having but four rounded segments, and is in that respect 
a nearer approach to the existing one. 

The nearest, however, is G di}»ttala from the Jurassic 
of Spitsbergen, which, bur for smaller size and thicker 
petiole, might be placed in the existing species, Leaver 
iro n Scarborough, said to be of the same species, are 
larger G inte^uscula is evidently the smaller and less 
lobate leaf of the same species, and the author has besides 
taken the unnecessaiy care to establish hve duly named 
lettered varieties, thus clearly showing that he harl 
dbmied no adequate conception of the extent to which the 
ieaves of the existing tiee may vary, even on the same 
branch Ills species should be reduced, the excessive 
subdivision being a disadvantage and rendering the woik 
unwieldy The author ai^o changes the claisillcation of 
the Conifer.e betvieen the second and third volumes, and 
Ibe name for this genus between the thud and fourth 
volume 1, uithouL explanation or notice, which, in a work 
addressed especially to geologists, is an inconvenience 

Ihe third genus, Baieria, posicsse^ a larger and more 
palm like leaf, averaging nearly live inches in ladiiis, 
primarily bilubcd, each lobe forking either once or twice, 
the ultimate segments being of unifonn width and pos- 
:9C9Bing four parallel veins each The leaf tapers to the 
petiole, which is not preserved in the engraved specimens 
The bilobation and venation connect it sufficiently with 
'Omkgo, and the persistence of these characters through- 
out the whole group, which would hardly have been 
suspected to have a morphologic value, is peculiarly 
jcmarkablc 

There is a marked diminution in the group in the 
Cretaceous Baicna from the Kuincjichichten la limited 
40 veslige-sof stunted form placed among the ferns, while 
<jinkgo appears in a starved species >vith small leaves 
and short thick petiule, desnibed as Aiiiantum for- 
/Al’jw //, and by fragments from the Upper Cretaceous 
Atancschichten, inappropi lately named Cr pnmonhdlts 

In the Aictic Eocenes (Mioccne'i of ITcer) (tinkgo has 
only, and that very sparingly, been met with in Green- 
/lend This variety so resembled adtantoides of the 
Italian Miocene'i, that Heer aliiioit directly abandoned 
his spccihc name pnmof dialu^ and became doubtful 
even whether both should not be united with the exiiting 
species. 

The small fiagments figured in the Miocene Baltic flora 
are inconclu'^ive, and we only again meet with it in the 
Miocenes a a far south as Italy, the South of France, and 
the Mississippi' It has been said to occur in English 
Eocenes bj llcer, who wrote upon the tracing of an 
Adiantum from Uournemoulh, "this is a Ginkgo,'* and 
by Ettingshauicn, who considers four seeds from Sheppey 
to belong to it, although Icts than half the size of chose 
of the present Crinkgo, and rather materially differing 
Its absence otherwise in British and in French Eocenes, 
and in the Swi^s and Austrian Tertianca, is ascertained, 
'for the occurrence of so distinctly-marked and easily- 
preserved n leaf could not well be overlooked 

The very strongly-marked and exceptional characters 
of Ginkgo, shared by the allied extinct genera, the remote- 
ness of its origin in Che Carboniferous, its extensive de- 
velopment m the Mesozoic, and persistence through so 
many ages, seems to render it desirable Co separate them 
from the Taxcx into a distinct tribe Already dying out in 
Cretaceous and lingering through the Tertianes in a 
■single species, its existence now is a mere survival 

' Since wniine Lhc above, Sap.iriA inf >nns me that the euppOKd Miii.uippi 
ipeciei IS really n Lyf odium 


Its ho ne has been from time to time within the Arctic 
circle, yet it is scarcely proved, as SaporCa says, that jC 
actually originated there The leaf of G digitata from 
the Scarborough oolite, figured by Schimpcr, is far larger 
than any figured from Spitzbergen, and neither the 
foliage nor the fruit of the northern fossil Ginkgo, it 
appear^, ever at any time approached those of the 
existing tree in its native habitatia. Ii is now indigenous 
to the northern provinces of China, and inu^t therefore 
be capable of withstanding a rigorous climate, yet the 
conditions m Western Europe Jo not appear to favour 
the ripening of its seed in higher latitudes than the 
South of France 

Its distriDution during the Tertianes is instructive, 
and Saporta's explanation, that it existed in the north 
during the warm Eocene and pre-Eocene times, and 
descended thence across Europe as the temperature de- 
cre.L'^ed, on the approach of the Miocene time, is the 
only one that explains the facts. To suppose with Heer 
that the same species lived contemporaneously and at 
the same level m Italy and m Disco is absurd, and would 
presuppose a uniformity of climate such .la no natural 
cau-.e^. could have produced at so recent a geological 
period j SlAHKlJf GARDNER 


NOTES 

liiE Ruman Academy of Sciences has awarded half of the 
King llumbert Prize, now awarded for the first time, to the 
Gennaii a'^troiioincr. Dr Wilhelm Tcmpcl, dirtctur of theAcetn 
Observatory at Florence, for hib observation 1 on iicbulx. 

Dcaih 1% levying heavy conlnhutiuns from the students of 
entomology 111 France, more especially as regards the oldest and 
best known We very recently had occasun to notice the 
decease of Kliciine Mulsant, at a ripe age, Now, we regret to 
have I ) announce the death of Achille Guenee of Ch&teaudun, 
uhose name is probably more knoi\n in England than is that of 
any other Irench entomologist He died nii the 30th ult (hia 
c il league and fellow-worker, Dr Bois Inval, died on December 
30, 1879)1 seveuly-iecoiid year Gucntc was a lepi- 

dnpLcrist 1 1 is publications are very numerous The most 
imp irlaiu of all arc the six volumes of the senca termed the 
'^buiLci nufTin” on some of the principal families of the 
Ltpidoptcra of the world, which appearel fiom 185210 1857 
These volumes formed a basis fur future slmicnts of Lepuioptera^ 
and largily influenced those of them amongst our own countrymen 
Ihe town of Chateaudun occupies a n^t uuimporLant position in 
the history of the Fianco- Prussian war, Gueuc.'s house was 
occupied by the Prussian troops, He himself took refuge in 
Geneva, and, true to his predileclrms, studied the LpuiopUra in 
the c illcction of tlie mii'^cum of that city , the results of his 
inves'igaiions were publishrd. We believe that when ciicum 
stance') ptiniilLed his return, his own collections were found to 
have suiTcred very lutle damage ut the hands of hin unbidden 
guests He w'as an olTiccr of the French Academy Our 
hntoni dngical Society of London elected him one of its honorary 
member', many years ago, and his friends among>t Englishmen 
were n few 

John Duncan, a poor Alierdeenshire weaver, hat presented to 
the University of Aberdeen Ins herbarium of nearly 1200 Bntish 
plants, gathered by him all over the country from Northuiiber- 
land to BanlT, while acting as a harvest labourer The story of 
Duncan wai told in Good IVordi for I'878, by Mr. Wllllnm Jolly, 
and now it would seem that Lhc poor and intelligent weaver is so 
reduced 111 urcumstances ai to be compelled to accept parochial 
relief Suiely the University of Aberdeen ought to do someLhing 
for him j and possibly some of our readers may care to send a 
trifle to John Duncan, Droughsburn, by Alford, Aberdeenshire. 
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LEJr/rc is at last to have a zoolo^cal garden A number of 
citizens intend to form a company for the purpose of establishing 
a zoological garden on an area of twenty acres, with conserva- 
tories, &c The CIVIC authorities of Leipzig have given their 
con wit, and pointed out a suitable place in the immediate 
cn VI LOUS of the city 

The base of the Mont Cents tunnel at the French entrance 
ihoH 1 such ominous signs of sinking that the Faris-Lyons 
Mediterranean Railway Company intend to have another entrance 
to the tunnel boied, which u to be situated at about i kil imelre':» 
distance from the present entrance, and is to reach the old 
tunnel at a spot about 600 metres from its mouth The work 
hss alieady been commenced. 

Vi'tiTORS to the lirighlon Aquarium will regret to hear of the 
death of the fine male sca-lion [Otarta stdUn ^), so long an inmate 
of tlie InstitntioD, Mr. A, Crane sends us some details about 
the animal Poor "Jack'j)” very budden death is attributed to 
disease of the heart I'he left lube of that organ was found 
ruptured and in a state of complete collaji^e ITis female com- 
panion is still in good health. The first oiTspnng of the pair, a 
male cub, wai born in the spring of 1877 , the second, a dead 
female, 111 the following year. Jack was probably about twelve 
years of age at bis death. His length was S fed 5 inches, 
maaiinuni girth 5 feet 3 inches ; fore^fcct 4 feet 2 iiicbc", and 
hind flipiters 17 inches, grc-ifest circumference of the head 
2 feet 10 inches, frontal 2 feet 2 mches, round the jaws, under 
the eyes 17 inches , weight of skin 1 cwt., of lung-^ 22 lbs 
As the skeleton will be preserved in the Institution zjologisls 
will be able to fii ally deLtrnune by means of ihe skull the exact 
species to which Ihiii male belonged. The cub born of thu pair 
is now' four yeais old, a fine animal 6 feet long and much 
larger than hib somewhat diminutive and flat headed mother, to 
whom at present he bears most resemblance, the extraordinary 
prominence of the frontal bones of ihe skull characterising his 
male jiarent being as yet undevclojicd Ihc tanks, Mr. Crane 
States, are in excellent condition, and the growth of sponges, 
hinlcates, and development of invertebrate life generally is very 
remarkable In fact to a qualified histologist and cmhryological 
student they would furnish ample matenal for a vacation, and 
doubtless yield interesting results. Facilities for study, we ore 
informed, would be willingly accorded by the Management. 

Phuf F. Morren's Co} t tspoudance boiahiqtu grows m size 
and in completeness We have now before u^ the eighth is^ue 
(October, 1880) of this most useful botanical directory In 
Europe and the United States the list of botanists, officiil and 
Others, IS now very full and complete ; and scarcely any quarter 
of the globe can be named which is not represented by oue or 
two name^i. Every working botanist should have it on his 
library table 

Ar a quarter to 5 p.iii on January 5 a somew hatviolcit shock 
of earthquake was felt at Agram. It lasted about three second's. 
The ground rose in wave-like curves as the shock passed over. 
On the previous night two slight shocks were experienced. 

Tile Ttmes Bucharest correspondent, under date January 4, 
describes a curious lesult foUowmg the recent earthquake which 
puicd under that city. The soil of Bucharest is a ncht black, 
porous vegetable mould, very springy under pressure, and 
caniagev passing in a street cause a strouj vibration in the 
'•adjacent house') The Grand Hdtel Boulevard, however, was 
an exception to this general rule, and in the correspondent's 
room, facing the principal street, on which there u a heavy 
timfiic, he never could feel any sensible effect from paislng 
vehlc)ei>. During the recent earthquake the windows and 
crockery In less massively constructed buildings nttled very 
sensibly, w'hcreas there was no audible sound produced in the 


hotel mentioned Since the earthquake bhock, however, this 
blBte of things has changed entirely, and every vehicle passing 
the hotel causes vibration in the whole building. The singular 
part of this change consists m the fact that the effect prodmed 
by the vehicle is precisely the Rame as that accompanying the 
earthquake. It ib not a jar as previously produced m other 
buildings, but a sawing motion similar to that described in the 
correspondent's telegram relating to the late shock of earthquake 
This movement ib so great as to cause pictures to sway back- 
wards and forwards on the walls, and it is equally perceptible in 
the rear corner rooms farthest from the street. The hotel is of 
brick, covered outside with mastic, which would show at once 
any crock in the walls He has carcfiilly examined the extenor 
of the building and there is nut a crock in it Hence, he thinks, 
this change in the boUdily of the structure appears to be due to 
some effect produced in the earth underneath the building by the 
shock of earthquake. 

The Daily lS^ews Rangoon correspondent, writing on December 
10, states that they hod another shock of an earth quokc in Bu mah 
three days before the same day on which Agram was revisited. 
In Rangoon it was not severe, but the treoiuluus motion lasted 
for fully a minute and a half, and was sufficiently strong to set 
pictures swinging and rattling against the walls. Like those 
which preceded it, the shock Uavelied from south to norlh, and 
was felt more violently elsewhere, though in no case so intensely 
O'! to cause serious damage 

On the filh inst., at 4 30 a m Berlin tine, a pretty strong 
shuck of earthquake was felt at Rousdorf, 

Dr KrishAUER of 41, rue de la Bienfaisance, Pans, writCT to 
ask if any of our readers c«\n give him information as to the 
causes of death in monkeys in a w'lld state 

The appearance of the phylloxera in the Crimea has been 
the subject of a communication, by M. Porchinsky, to the St. 
Peler^burg Entomological Society It has appeared probably in 
coiLsequeiice of vines having been im^iorted frnn 1* ranee, and 
has extended hitherto very slowly in small concenlnt circles 
As the vineyards are situated on the sou them coast of the Crimea 
m the shape of a narrow strip at the foot of the inountaiii*:, M 
Porchinsky thinks that the devastating insect will not cause 
much destruclum. But if it appeared on the Caucasus, especially 
among the numberless wild vineyards of that country, U might 
completely destroy the whole of the vines m the valleys of the 
Rion and Kura rivers 

Mr. F W. PuiNAM ha.s made a communication to the Essex 
(U S.) Inslitutc of peculiar interest on “ The F'-rmer Indians of 
Southern California, os bearing on the origin of ihe Red Man in 
America,” He cilled attention to the facts relating to the 
antiquity of man on the Pacific coast, and to the iiniiortance of 
the discovery in California of human remains and of the w'orks 
of man in the gravel, under beds of volcanic matenal, where 
they were as'iociated with the remains of extinct animals, and to 
the necessity of looking to this early race for much that it seems 
otherwise impos^ble to account. He thought that what is 
called the "Eskimo clement,’* m the physical characters and 
arts of the southern Californians, was very likely due 10 the 
impress from a primitive American stock, which is probably to 
be found now in its purest continuation in the Innmt In this 
Connection he dwelt upon the jirobability of more than one tyj>e 
of man In following out this argument he called attention to 
the distinctive characters in different tribes of Indians on the 
Pacific coeat, and stated his belief that they had resulted from 
in admixture of the descendants of different stocks. The 
CaliforoiahB of 300 years ago, he thought, were the result of 
development by contact of tribe with tribe through an immense 
period of time, and dial the primitive race of America, which 
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was as likely autochthonous oa of Asiatic orif^ini had slainpecl 1(1 
impress on the people of California The early men of America 
he believed were dolichocephali, and the short'headed people he 
thou^t were made up of a succession of intrusive tnbes m a 
higher stage of development, which in time overran the greater 
part of both North and South America, conquenngand absorbing 
the long-headed people, or driving them to the lea.st desirable 
parts of the continent. He thought that the evidence was con- 
clusive that California had been the meeting ground of several 
distinct branches of the widely-spread Mongoloid stock , for in 
no other way could he account for the reuiarkable couimingling 
of customi, arts and languages, and the formation of the Large 
number of tribes that existed in both U]per and Lower Cali- 
fornia when first known to the Spaiuardb Mr Putnam then 
gave a review of the arts of the Californians and the physical 
characters and customs of the jieoplc, show mg that, notwithstand- 
ing the absence of pottery, the tribes, when Brst known, had 
passed through the several stages of sav.igcry and had reached 
the lower status of batbansui of tbe ‘'cthiucal penods" given 
by Morgan. 

Prof, iscii vfer's course of eleven Jecturis on the Blood at 
the Hoyal Institution will begin on the 25lh insl.int instead of 
the iSlh. Mr. Prancis HuefTer’s course of four lectures on the 
Troubadours will begin 011 ihe 27th instant instead of Lhc 20th , 
and Prof bidncy Colvins course of four lectures on the Amazons 
will begin on the 29th instBiit instead of the 22nd 

Part 2 of vol vn nf the " Natural I Ii'^tory Transactions of 
Northumberland, Durham, and New castle on-Tyne" has just 
been issued (Williams and Norgate], The part contains an 
interesting memoir of the late Mr W C Hewitson, h f. S., by 
Dr. Einbleton, accomiianied by a good photograph Tlieic is a 
long paper by Mr. Hugh Miller 011 Tynedale Lscarpiucnts, their 
pre-glaciaJ, glacial, and post-glacial featuics. 

Herr K KeyeR has published a little pamphlet containing 
Some interesting notes on the history of tin 

Ar the meeting of the Eastbourne Natural History Society of | 
December 17, 18S6, Mr Charles I-oran read Notes on «^onie | 
of the Beetles of the Cuckmcrc District " j 

Thk Municipal Council of Pans has given authoiity to the 
Lontin Company to light the Place du Carrousel with electricity. 
A contract has bten signed by ihc Lyons and Mediterranean 
Company for illuminaLing, by the Loniiii light, all the principal 
railway stations on their system ExpcrimciUs have been tried 
at Marseilles and have been earned out Buccessfully, 

From January i VEleciruiU and La Lumihe Elecirtgue, 
two French e'ectrical papers, will appear every week ini^tead of 
every fortnight. 

The German Society of Eastern Asia, having Us headquarters 
at Yokohama, has sent us the last four parts of its MtitAeiiungm. 
Tins Society is evidently doing a very useful work in collecting 
information on a great variety of subjects connected especially 
with Japan. The parts ^ent us contain pa^ ers on such subjects 
as Japanese proverbs, disease'', ^ongs, population statistics, 
mining, crcnuiion, the "Go" game, coint, and (he chalk forma- 
cion of Yedo, Asher and Co. of Berlin are the European agents 
of the Society 

Ws find in the fourwl dt Genh't the following hgures as to 
the very warm winter which is experienced during this year on 
the bhorcs of Lake Leman, as compared with the unusually cold 
winter of the year passed. In December, 1879, the maximum 
daily temperature at Geneva was only five times above zero, and 
the avenge was 4 6” '4 Cel« , whilst the avcrapc of the maximum 
tempenlurei of the remaining twenty-six days was ' 4" 5 Cels. 


As to (he minima they were only twice above zero, and Uieir 
average was -(-2”'9, whilst the average of the remaining twenty- 
nine minima was -9° 7 In December, 1S80, the thermometer 
WBb only SIX times below the melting-point, and the average of 
the cold minima was -o' '7, whilst the average of the nunima 
for the other twenty-five days was -f-3°8 As to the maxima 
they fell below zero, and their average is as high as 'Jhe 

greatest cold ex]icrienced during December, 1879, was -15" 
CeU , and only - i ' 5 m 1 880, ihe warmest temperature observed 
during December, 1879, wns -t-8“ 9, and +13“ Cels in 1880. 

A TEA plantation was e^t.iblished last year by Count d'Amigo 
upon his estates, situated near Messma The tea plant is said 
to thrive perfectly well there, and its leaves are .said to be m no- 
wi<^e mfennr to those of the Chinese plant In order to dry 
them in a rational manner and to prepare them fur export as 
well as for home coTismuptinn, a Chinese expert is Co become the 
manager of the Messina planCations. 

The Wissenschaflliche Cenlralverem at Berlin held Us annual 
general meeting on December 13, 1S80 Ibc secretary, Dr 
Max Ilirsch, m his yearly report stated that the prinGqial efforts 
of the SoLiely had heeii diiectefl towards fuilhcnng the progress 
of the Humboldt Academy, whiih nas founded by the Society 
&imie tw'o years ago, and which since that time shov\s a total of 
ainety-tno courses oficctuies, which were delivercfl before 3366 
students and a still larger number of " hospilaiiten," t f casual 
studeiUs. Apart fiom LfacEe Jecturc-coiu scs the Society has for 
(Ills wintei ai ranged for a number of single lectures by eminent 
men of science The establishment of .1 large reading-roum is 
also planned. 

A Young Men's Society for Home Study has been started in 
the United States 'lhc aim of the Society is to guide and 
cue mrage young men debiruu<{ of systeinaiic study and reading 
at home by opening to them, by u cans of Lnrrespomlence, bys- 
temalic courses in various subjects Courses uf reading and 
plans of work are arranged, from which men may select one or 
more, according to their taste and leisure, and aid ib given them, 
from time to lime, llirough directions and advice The courses 
ofiered by the Society at present (more may be added as the 
demand for them becomes known) are » Courre r. American 
and Engluli History Cour‘^e 2 Kngli<»h T iterature Course 
3 German Liter.ilure. Course 4 Natural Science ' See. i. 
Botany , Sec 2, Zoology , Sec, 3, Geology. C'nuriC 5, Mathe- 
maiics, Mr, Samuel II, Sondder is hcofl of the Natural Science 
Dej^artment. 

1 If K simplest post-officc m the world is in Magellan SiraiD, 
and has been established there for some years jxLst It conaUit<i 
of a small cask, which is chaineil to the rock of the extreme 
cape in the straits, opposite lieira del Fuego Each [laasing 
Ehip sends a boat to open the cask nn t to take letters out and 
place others into it The post-afiice is ■^clf-acting therefore ; it 
IS under the protection of the navies of all nations, and up to the 
present there is not one case to report in which any abuse of 
ihe privileges it aJfords has taken place 


OUR ASTRONOMICAL COLUMN 

Winnecke’s CoMEi. — Reference has been already made in 
this column to the very unfavourable circumstances attending 
the actual return to perihelion of the ahort-nerlod comet or 
Winneckc, and so far there is no intimation of its having been 
detected even with tclebcopes of the greatest optical capacity. 
Indeed, as will be seen from Prof. Oppolzer's communication m 
the A Hr on Nach No 2326, though he gave an accurately - 
computed cphcmtris extending to January 24, he considered the 
chance of perceiving the comet a very remote one The peri- 
helion passage took place on December 4, and the intensity of 
light IS now very small, not greater than half that at the date of 
the last observaiion in 1858, The comet setb less than ih. 45m, 
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after the jsun. The later potiitioni in Prof. Oppolzer'a ephenieri^t 
ire as follows — 

I3h. Berlin M,T 



K A 

N PD 

Ldg difitann 


h m s 


from Earth 

January 1 6 

21 29 12 

109 41-4 

0 2836 

18 

21 38 18 

109 9 7 

02875 

20 

21 47 12 

108 36 9 

0 2916 

22 

21 55 54 

108 3 2 

0 2959 

24 

22 4 23 

107 28'6 

0 3002 


Swift’s Comet, — Mr. Couimon, wirh his reflector of three 
feet apei tore at Ealing, has obsenred tins comet for pasUion as 
Ute I't January 5, \^hen it wa't not yet con'.iclered the extremum 
Visible in the instrument. Accurate observations were mode by 
Mr. I ewis llohs at Ihe Dudley Observatory, Albany, U.S., on 
October ii, the night after discovery, that there will be a 
good extent of observation upon which to determine the orbit 
at thiis appearance. 

Minima oi^ Algol — The foUovmig epochs of geocentric 
miniiiifi of Algol are deduced from Prof. Schunfeld's elements 
That very sensible pcrturbitions have taken place during ihc last 
few years is shown liy a Lomparisuii of these elements with the 
obacrvalKina of Prof Julius Schmidl of Athens ; thus the mean 
errors siirl 1S75 arc, fur 1875*76 - 4 Siu, , 1876 76 + 19*401 , 
*877 73 + 408m, ; 1878 78 + 21 3m The star is well de- 
serving of attentijii (luting ihc pie-eut year 



G M 1. 


GMT 


li ni 
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January 21 

18 20 

Februai y 1 3 

54 

24 

2 

16 

13 43 

27 ■ 

11 i;8 

*9 

10 32 

r. 30 

8 is 

22 

7 22 

Febi uaiy z 

5 37 



Ceraski's Variadli 

1 IN ClJ’ 

IIEUS — A senes of 

minima 


this si.ir visible in Europe commences about January 13, con- 
iinainguriMl May. The period maybe taken 2*4929136 or 
2d nil 49 795m , and if we reckon from the second miniinmi] 
C'lmpletcly observed by Prof hchoiidt on October 18, 1880, W'c 
shall find a miinmnm on January 18 al I7h. 41m. G M. T , 
and successive visible epochs ma> be inferred by adding 
4d 23h 39 59m. 

Elongations of Mimas —According to the element* pre- 
viou ly adopted in this column for indicating approximately the 
tline'i of greatest elongations of this very difficult object, the 
salelUte would be at the uesteru exLremily of its apparent orbit 


at the following 

Gnxiiwich limes — 



h in 

h m. 

Januaiy 19 

11 5 January 22 

6 56 

20 

9 42 23 

5 33 

21 

8 19 



The ekments upon which Prof. Newcomb’s manuscript tables 
adopted in ihc /imertcan hphemesj\ for 18S2 and 1883 arc 
founded appear to give the times of the elongations later by 
some foity minutes. 

The Acaormy of Sciences, Paris — The recent election of 
Dr, Warren De La kue as Correspondent of the Academy of 
Sciences of the Institute of France, Sectmn of Astronomy, in 
place of the Ute Sir Thomas Maclear, nearly completes ihe usual 
number of correspondents in this section, upon w'hich several 
vacancies had existed for some time The roll is now as follows, 
taking ihe names in alphabetical order — Adams (Cambridge), 
Cayley (Lnnihndge), De La Rue (London), Gyldiin (Stockholm), 
Hall (Woshingtuu), Hind (London], Huggina (London), Lockycr 
(London), Newcomb (Washington), Oppulzer (Vienna), FlaiiCa 
moor (Geneva), Roche (Montpellier), Schiaparelli (Milan), 
Stephan (Marseille-.), and Struve (Pulkova). The Astro- 
nomer- Royal Is one of the eight Foreign Assocutes of the 
Academy 


GEOGRAPHICAL NOTES 

We are glad to learn that the rumour of the murder of Herr 
Hildebrandt in Madagascar 1* unfounded. 

The first number of the mcmoira {Zapxski) of the West 
Siberian Branch of the Ru<.binniGeographical Society contains 
valuable papers by M. Kostro/f on wiichcs m the Government 
Tomak , by M. Grigorov&ky, on the puavantry in the Nprym 


di«-trict; by M Pyevlrnfr, on his joniney through Djoungaria, 
w iih a map , and by M. Balkashin, on trade via the Ob River 
with Europe during the years 1S77 and 1S7S 

At one of its recent itieelings ihe Russian Geographical So- 
cicly discussed the proposal of Mr Fleming, transmuted to the 
hncicty by the Governor-C/cncral of Canada, as lo the .'idopLion 
of a univer>ial time and of a universal first meridian. As to the 
suggestion lo have a cosmopolitan noon at the same moment 
over the surface of our globe, the Society thinks that it would 
meet with a masi of difficulties as to its applicaiinn in daily 
life , but the advantages which a universal time would afford 
being very great, the Society exprcs<;e5 the wish that the whole 
(Question be earnestly dis u^seci and studied by learned socie- 
ties. As to the first meridian, the Society, which already dis- 
cussed the qui^sliun in 1870, maintain* its former resolution, 
namely, that the meridian of Greenwich, or at least that of 
Behring N trait, iSo’’ distant from that of Greenwich, should be 
accepted by the whole civilised world as a fir^t meridian. 

Wk have received the annual reports for 1879 of the Siberian, 
Orenburg, and Cauc.asian blanches of the Russian Geographical 
Society, which has had the happy idea to publish all the rci^orts 
together in one volume, thns rendering accessible fur the general 
reader who knows Russian this most valuable geographical 
iiifurmatioii, formerly disseminated in local publications The 
ulile-it of these branches, tile East Siberian, has endured 
heavy losses during the great fire at Irkoutsk. Its ncli /so- 
logical, botanical, geological, and ethnographical collections 
were all destrojed by fire. the beautiful head of a 
Rhinoceios lieAoi hinus^ just received from Verkhoyansk, the 
rare collection of samples of gold from all the gold-mines of 
Eastern bibena, pal.uontological colleLlions not yet described, 
and so on, ai welt as the 10,230 volumes of us rich library, and 
colkctioiiN of old records, were all des'^royed by fire Several 
SLienlific bodies, Russian and foreign, have already sent their 
publicationB and cluplicates frum their libraries, so that the 
iiinscuin and library already are in way of reconstitution 

The third volume of the '’Rajputana Gazetteer” has pust 
been issued from the Government pres* at bimlo. The various 
sections into wbidi it 15 divided are contribated by Capl C E. 
Yate, Majoi C A Baylay, and Major P W. Powlell, and treat 
of general topography, history, population, trade, towns, &c 
Mr J F, iJane*^*, the chief draughtsman 111 the geographical and 
drawing branch of the Survey of fndia, has in the press at 
Calcutta a work entitled "Index (reographicus Jndicua It 
will be published m one volume, with eight coloured maps, and 
will compri:>e a list, alphabetically arranged, of the principal 
places in unr Indian Empire, accoinpamed by much statistical, 
pohlicol, and desciiptive information. 

A ShRlEs of papers is commenced in last week’s issue of Les 
Missions Cathohques^ on the maimers, customs, and religion of 
the races of the Caucasus 

'Fhe new number of the Bullwiin of the Commercial Geo- 
graphical Society of Bordeaux contains a useful pajier on Japan, 
by M E Labrone 

THEFale-^tme Exploration Society have decided to undertake 
the exploration of Palestine east of tne Jordan. 


onSERVATIONS ON ANTS, BEES, AND 
IVASPS‘ 

P<nver 0/ Communication by something approaching to Language, 

TN my previous papers many cx|7enmcnt9 have been recorded, 
^ in which 1 have endeavoured to throw some light on the 
power of coinmnnication possessed by ant*. It is unqiicdionable 
that if an nnt or a bee diacoverA a store of food her comrades 
soon flock lo the treasures, although, as I have dhown, this is by 
no means always the ci*e But it may be argued that this fact 
taken alone does not prove any powci of communication at all. 
An ant observing a fnend bringing food home might infer, with- 
out being told, that by accompanying the friend on the return 
journey she might aKo jiarlicipate in the good things, 1 have 
endeavoured to meet thu argument in my third paper {Linn 
ydurn. vok xii. p. 466) by showing that there was a marked 

• Bf Sir John Lubbock Dari , MP, FRS| FLS, DCL| LL D , 
Vics-ChancelDr of llie Univemity uf London Read at ihe Lmoeu 
Soc.eiy, Ju’-e 17 Alistracr 
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difference in the result, if on expeilmenting with two ants one 
had aoceaa to a large Creosnre, the other only to a small one 

It also occurred to me that lome light v ould be thrown on the 
question by compelling the ant who found the tr^^ure to return 
empty handed. If i^he took nothing home and yH olhera re- 
turned With her, this must be by some commumcalion having 
pasfted. It would be a case in which precept was better than 
example. 

I selected therefore a <;peaimen of Aifattsiacto pilosa, belonging 
to a nest which 1 had brought back with me from Algeria. She 
waa out hunting about six feet from home, and I placed before 
her a large dead blueLwItle fly, which she at once began to drag 
to the ne^t. 1 then pinned the fly to a piece of cork, in a small 
box, so that no ant could face the fly until she had climbed up the 
side of the box The ant struggled, of course in vain, to move 
the fly. She pulled flnt in one direction and then in anoLh<.r, 
but, nndiDg her efforts fruitles*!, she at length started off back to 
the nest empty handed. At this time there were 110 aiits coming 
out of the neat. Probably there were some few others out 
hunting, but for at lea^^t a quarter of an hour no ant had left the 
nest. My ant entered the nest but did nut remain there , in less 
than a minute she amerged accompanied by beven friends I 
never saw so many come out of that nest together befure In 
her excitement the first ant soon distanced her companions, who 
took the matter with mxxch sang froid, and hod all the appearance 
of haying come out reluctantly, or os if they had been asleep and 
were only half awake The first ant ran on ahead, going straight 
to the fly. The others folloucd slowly and with many meander* 
mgs , so slowly, indeed, that for twenty minutes the first ant was 
alone at the fly, trying in every way to move it. binding ihis 
Still impossible, she again relumed to the nest, not chancing to 
meet any of her fncndi by the way. Agnin she emerged in less 
than a minute with eight friend«, and humed un to the fly. They 
were even less energetic than the first party , and when they 
found they had lost sight of their guide they one and all returned 
to the ne-t. In the meantime several of the first detachment 
had found the fly, and one uf them succeeded in detaching a leg, 
with whiLli die returned in tnuuiph to the nest, coming out again 
direcily with four or five companions. The*^e latter, with one 
excejnion, soon gave up the chaic and rctiinicd to the ncit I 
do not think so much of this In&t case, bccau<^e as the ant earned 
in a sub tantnl piece of booty m the shape of ihe fly's leg, it is 
not surpnsing that her friends should some of them accompany 
her on her return hut surely the other two casts indicite a 
distinct power of communicalion. 

Lest however it should be supposed that the rc-uU was acci- 
dental, I determined to try it again Accordihi'ly un the follow- 
ing day I )iut anoiher large dead fly before an ant belonging to 
the ^ame nest, pinning it to a p.ece of cork as before After 
trying 111 vain fcjr ten minutes to move the fly, my ant started 
off home. At that time I could only see two other ants of that 
species outside the nest Yet in a few * econds, considerably less 
than a minute, she emerged with no less than twelve friends As 
111 the prevjou^r case, she ran on ahead, and they full owed very 
slow ly and by no means directly, taking in fact nearly half an 
hour to reach the fly. The first ant, after vainly labouring for 
about a quarter of an hour to move the fly, started off again to the 
nest. Meeting one of her friends on the way she talked with her 
a little, then cuntinued towordJi the nest, but after going about a 
foot, changed her mind, and returned with her friend to the fly 
After some minute^', during which two or three other ants came 
up, one of them detached a leg, which she carried off to the nest, 
coming out again almost immediately with six friends, one of 
whom, curiously enough, sCemtid to lead ibe way, tracing jt, I 
presume, by scent. I then removed the pm, and they carried 
off the fly in triumph 

These and other expenmenti certainly seem to indicate the 
posncaeion by ants of something approaching to language. It is 
impouible to doubt that the frienda were brought out by the first 
aot , and as ihc returned empty-handed to the nest, the othea 
emnot have been induced to follow her merely by observing her 
ptocecding*. I conclude, therefore, that they ] oisesa the power 
of reqneatlng their frunda to come and help them. 

EMecgmtton of Rtiaiwnj,-^\a my la^t piq'ker (/./js/j. foatTfu 
voL XIV. p 611) I recoidcd some expemnenta made with pupa, 
in order if possible to determine how ants recognised their ncbt 
companions. The general result waA that pupte tended by 
■tnngen of the ^ome Bpccle% and then after tiny had arnved 

matuiiLy put into the nest from which these strangers hod l^en 
Ihkm, were iavarlably treated as Interloper! and attacked. On 


the other hand, if they were tended by anti from their own nest, 
apd then after anivihg at maturity put back in their own nest, 
they were invariably recognised as n lends , and lastly, if as pupsc 
they were tended bystmigen, but then after arriving at maturity 

{ >ut buck in their own nest, thrv were generally received as 
nends. In all these experiments, however, the ants were taken 
from I he nect as pupe, and though I did not think the fact that 
they had passed their larval exustence m the nest could affect the 
problem, still it might do so. I determined therefore to separate 
a nest before the young were born, or even the eggs laid, and 
then aacertaiQ the result. Accordingly I took one of my nests, 
which I began watching on beptemlxr f J, 1 8 78, and which con- 
tained two queens, and on February 8, 1B79, divided it into 
halves, which 1 will call A and H, so that there w e^ e approximately 
the same number of ants w ith a queen m each division. At this 
season, of course, the ne^t contained neither young nor even 
eggs. During April both queens began to lay eggs On July 
20 I took a number of pupiC from each division and placed eacQ 
lilt m a separate glass, w'lth twu ants from the same division. 

, On Augu>'l 30 1 took four ants fiom the pups bred m B, and 
one from tho e m A (which were ntit quite forward), and after 
I marking them as usnal wjih paint, put the B anb into ne'^t A, 
j and the A ant into nest B They were received amicably and 
<iOon cleaned. Two, indeed, were once attacked for a few 
I moment'*, I ut soon released On the other hand, 1 put two 

strangers into nest A, but they w'cre at once killed. For facility 
of observation 1 jdaced each nest in a clo*ied Vox. On the 3i*}t 
I carefully examined the ncsl'% and also the boxes in wlvch 1 had 
placed them I coiikl only di'*Lingui^h uiie of the marked ants 
but there were no dead ants either in the nests or boxes, except 
the two stranger'* 

Some fuilhir experiments led to similar result's. 

Thc-'e ub^ervatiniis stem to me contliisive as far as they go, 
and they are very snqirising. In my experiments of last yeir, 
though the results were siniilar, still the ants experimented with 
had lieen bmught up in ilie nest, and were only removed after 
they had become pii]<LV It might therefore be argued that the 
ants having iiiir*ed them aa lirva:, recognised them when they 
cime to maturity I and (hough tins would ccilaiiily )»c in the 
highest degree improbable, it cuiihl not be ^aid tn be iin))okisible. 
In the prtstnt ca e, however, the old ants Lad absolutely never 
seen the young ones until the moment when, some da) a after 
arriving at luatuiiiy, they wire introduced into the nest , anil yet 
in all ten cases they were undoubtedly recogiii'^eil as belonging 
to the cummuiiily 

It seems to me therefore to be established by these experi- 
ments that the recogniUuii of ants is not jjeisonal and individual , 
that their harmony is not due to the ^act that each ant is indi- 
vidually .icquauiled w ith every other member of the community. 

At the same time the fact that they recognise thetr fnends even 
when intoxicated, ami that they know the young born in their 
own nest even when they have been brought out of the cinysalis 
by strangers, *eenis to indicate ihnt the recognition is not tlkcled 
l»y means of any '•ign orp.issword. 

Workti r h tiding , — In my last paper I brought foiwanl some 
stroll g evidence tending to •■how that when workers laid eggs 
they always produced male'!, Ihis is, how'ever, a physiological 
fact of so much interest that I have carefully watened my nesU 
this year also, lo see what further light they would ihrow on the 
subject. In six of those winch contained no queen eg^s were 
produced, which of ciiur-e must necessarily have been laid by 
workers belonging to Lasms ntger, Formica fiJi/rrn, Eormtea 
fiisca and Polycr^s rufestens. 

The result w as that m hve of these nests moles have been pro- 
duced, and m not a single case has a worker laid eggs which 
hove produced a female, either a queen or a worker. Terhops 1 
ought to odd that workers are abundantly prrduced m those of 
my nests which pos' c^s a queen. Again, as in previous years, so 
this Mason again, while great numbers of workers and males 
have come to maturity m my ne-is, not a single queen has bceiL 
produced. We have, I think, therefore, strong reason for coa- 
cluding that, as m the ca'-e of bees, so aLo in ants, some special 
food ii required Lo develop the female embryo into a queen. 

As to JleariHg a§id Ejcfurimmii wish Telephone. — In order 
to ascertain if possible whether ants mode any sounds which 
wire audible to one another, £ 1 bought I woaid try the tele- 
phone. Accordingly I looked for two ants' neats {Last ns 
not far from one another, and iheu, aftBr dis tubing one 
of them, had a telephone held j'ust over it I then held tha 
■cond telephone dote over the other naat, each telephone beinfl 
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perhaps one to two inches above the ground , If the disturbed I 
ants made any soiud which was Ironimitted by the telephone, the 
ants m Lhe othei nesi ought to hive been Ihmm .into confusi-jn, 

I could nut, however, perceive that it made the filightesl differ 
ence to them 1 tried the experiment three or four times, always 
with the same result. I then put some lyrup near a nest of L 
and when several hundred ants were feeding on the lynip 
1 blew on the nest, which always disturbs them very much 
They came out in large nnmbers and ran about in great excite 
meat 1 then held one end of the telephone over trie nest, the 
other over the feeding ants, who, however, took not the slightest 
notice. 1 cannot, however, look on these experiments as at all 
conclusive, hecau'^c it may well be that the plate of the telephone 
IB too stiff to be set in vibration by any sounds uhich ants could 
produce 

On the Trea/mmt of Aphxdes — Our country man Gould, who';c 
excellent Utile work on ants ' ha^ hardly received the attention 
it deserves, observes that *'the queen ant [he la speaking of 
Lasiui fl 4 xvus\ lays three different sorU of. eggs Lhe slave, 
female, and neutral The two first arc dcuositcd in the spring, 
the last in July and part of August , or, ir the summer be ex- 
tremely favourable, perhaps a little sooner. The female eggs 
are covered with a linn black membrane, arc oblong, and about 
the sixteenth or Eeventcenlh part of an inch in length lhe 
male eggs ore of a more brown complexion, and usually laid 111 
March.’^ 

Here however our worthy countryman fell into an error, the 
eggs wIiilU he thus describes not being ihose of ants, but, as 
liuber correctly observed, of Aphides “ The error is the more 
pardonable, Iiecause the ants treat these eggs exactly as if they 
weie their own, guarding and tending them with Lhe utmost care 
I first met with them in iebruary, 1876, and vms much asto- 
nished, not being at that time aware of Huber's observations 1 j 
found, as Huber had done before me, that the ants took the 
greatest care of these eggs, carrying them off to the lower cham 
bers with the utmost haste when the nest was disturbed. I 
brought some home with me and put them near one of my own 
nests, when the ants earned them inside That year 1 was 
unable to cany my observations further In 1877 I again pro- 
cured BUTiie of the same eggs, and offered them to my ants, who 
earned them into the nest, and in the course of March I had the 
satisfaction of seeing Llicm hatch into young Aphides M I 
Huber however does not think these are mere ordinary eggs 
On the contrary he agrees witli Bonnet '*tlint the insect, m a 
State nearly perfect, quits the body of its mother 111 that coveting 
which ^hcllcr^ it from the cold in winter, and tlial il is not, as 
other germs are, in the egg surrounded by food, by means of 
which it IS developed and supported It is nothing more than 
an asylum of which the Aphides burn at another season have 
no need , it is on Lhi'i account some ore produced naked, others 
enveloped in a cjvenng The mothers arc not then truly 
oviparous, since their young are almost os perfect as they evei 
will lie, m the asylum m which Nature has placed them at their 
birth."* 

This IS, 1 think, a mistake This is not the opportunity to 
de cribc the anatomy of the Aphis , but I may oliNeri c that 1 
have examined the female, and find these eggs In arise m the 
manner bo well described by Huxley in our Jra/uacttoMif* and 
which I have also myself observed in other Aphides and in allied 
genera,* Moreover 1 have opened the eggs theinsches, and 
nave also examined sections, and have satisfied myself that they 
ore true eggs containing ordinary yelk If examined while still 
m the ovary the germ- vesicle presents the usual appearance, but 
m laid eggs 1 was unable to detect it. So far from the young 
insect being “nearly perfect," and merely enveloped in a pro- 
tective membrane, no limbs or internal organs arc present. 
These bodies are indeed real ova, or paeudova , and the young 
Aphis does not develop in them until shortly before they are 
hatched 

When my egge batched 1 naturally thought that the Aphides 
belonged to one of the species u.sua% f^nd on the roots of 
plants in the nests of Latius flnvus To my surprise, however, 
the young creatures made the best of their way out of the nest, 
and indeed were sometimes brought out by the ants themselves 
In vain I tried them with roots of grasi, Ac. , they wandered 

■ "An Accoimt of SuUih Anti.^ By llw Rov. W. Gould, 1747, p 36 
My lamenUd fnend Mr South alio obsemd Lheia «ggi 
Annitat, 1B71). Ha did not howevor Idenlify tha ipociu to whicli thoy 
betougwl. 

B " 111! Natural Hlnera of AnU By M. P Huber, iIm, p, 
s Triuu Linn. Soc , yol xxu 1839, ^ 

* PMitw/htcml TrUfuacHfftu, 1839 


uneasily about, and eventually died. Moreover they did not in 
any way reiiemble the subterranean species In 1878 I again 
attempted to rear these young Aphulci , but though I hatched a 
great many 1 did not succeed, Ihis year howevei I have 
been more foThuatc The eggs commenced to hatch the first 
week in Manh. Near one of iny nests of l^nu\ Jlavus^ in which 
1 had placed some of the eggs in question, was a glass contain- 
ing living specimens of several species of plant commonly found 
on or around ants’ n~sta. To this some Of the young Aphides 
were brought by the anta Shortly afterwards 1 observed on a 
plant uf daisy, in the axils of the leaves, some small Aphides 
very much resembling those from my nest, though we had not 
actually traced them conlinunusly 'Fhey seemed thriving, and 
remained stationary on the daisy. Moreover, whether they had 
sprung from the black eggs or not, the ants evidently valued 
them, for they built up a wail of earth round and over them 
So things remained throughout the summer , but on October 9 
I found that the Aphides had laid sume eggs exactly resembling 
those foiiii'l in the ants' nests , and on examining daisy-plants 
from outside 1 fuunil on many of them similar Aphides, and 
more or less of the same eggs 

I confess the-e observation^ surprised me very uuich The 
statements of llulicrhave not indeed attracted so much notice 
as many of the other interesting facts which he has recorded, 
because if Aphides are kept by ants m their nests, it seems only 
natural that their eggs should also occur The above case bow 
ever is much more remarkable Here are Aphides, not living 
in the ants’ iiesls, but outside, on Lhe leaf-stalks of plants Ihc 
eggs are 1 nd early in October on the food- plant of the in<icct. 
They arc of no direct use to the ant-, yet they are not left where 
they are laid, whcic they W'ould be exposed to Lhe seventy of 
the weather and to innumerable clangers, but brought into their 
I ne>ts by the ants, and tended by them with Lhe utmost core 
through the long winter months until the following March, when 
Lhe young ones aie brought out and again placed un the young 
sh lots of the daisy This seems to me a most remarkable case 
of prudence. Our ants may not perhaps lay up fond for the 
winter, liut they do more, for they keep during six months the 
eggs which w^ll enable them to procure food during the following 
summer 

No doubt the fact that our European ants do not generally 
•iture up food 111 the usual way is greatly due to the n.^tnrc of 
their food They live, os we know, partly on insects and other 
smalt animals w hicli cannot be kept fresh , and they have not 
learnt llie art of building vessels for their honey, piobably 
because they arc not kept in cells like those of the honey-bee, 
and then pujioc do nut construct firm cocoons like those of the 
humble- bcc 

Moreover it is tlic Icsa necessary for them to do so, because if 
they ubtAin access to any unusual store of honey, that which 
they swallow is only digested by degrees and as it is required , 
so ihai, ns the camel does with water, they cany about with them 
in such cases a supply of food whuali may last them a consul cr ible 
lime They lia\e moreover, as we know, the power of regurgi 
Uiiiig this r pod at any time, and so supplying the larvte or ies^ 
fortunate friends. Even in our English ants ihequantny of food 
which can be thus Stored up is considerable in proportion to the 
size of the insect, and if we watch, for instance, the little 
brown gardeii-anl \La\ius nt^er) ascending a tree to milk thcir 
Aphides, and compare them with ihoie reluming full of honey, 
we shall bee am rkeil difference in size 

We have, indeed, no reason to suppose tliat m oui English ants 
any particular individuals are specially told ofl to serve as recep- 
tacleb of fijotl W Wcsmael, however, has described ^ a remarK- 
ahlc genus {Afjrmecot vstm Mexican us)j brought by M de Normaiin 
from Mexico, m which certain individuals in each nest serve as 
animated honey-pots To them the forngers bring their supplier, 
and their whole duty seemB to be to receive the honey, retai>i it, 
and redistnhulc It when required. Their abdomen bccomis 
enurmously di'^tended, the intcTBegmenUl membranes being >-0 
much extended that the chitmoua segments which alone arc 
visible externally in ordinojv antx seem like small brown trans- 
verse bars. The accouni of these most curious insects given by 
MM. de Nor.nmn and Wesmael ha^ been fully confinned by 
huboeqnent observer!, as, for instance, by Lucas,* Saunders,* 
Edwards,* Blake;* Loaw,* and McCook. 

> MuU dM FAead dti Sii de Bw^jreths 
» Am, Sec Ent tie France, t p iii 
3 Camadtmn EntametqgMst, vnl vu p la 
* Proc Califurnuii Acidcmy. 1B73 
® Amert£ae§ N^i vui 187^ 
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On one v^y impoiUnt point, however, M Weimoel wai in 
error ; he states that the abdomen of the^-e abnormal individuala 
'*ne contient aucun on^ane ; ou plutdt, il n’est qu’un 

vojte sac stomacal.” Blalce even asserts that " the intestine of 
tbe insect is not continued btyond the thorax,^’ which must 
surely be a mi^pnnt ; and nlso that there Is connection 
between the intestine and the cloaca " I These statements, 
however, are entirely erroneous ; and, os M. Forel has shown, 
the abdomen does really contain the usual organs, which, how* 
ever, are very easily overlooked by the side of tbe gigantic 
stomach. 

1 have now the honour of exhibiting to the Society a second 
species of ant, which has been sent me by Mr Wal'er, in which 
a similar habit has been evolved and a similar modification has 
been produced. The two species, however, arc very distinct, 
and the former is a native of Mexico, while tbe present comes 
from Adelaide in Australia. The two specie^, therefore, cannot 
be descended one from the other ; and it «)ecms inevitable that 
the modification has originated independently in the two species. 
It I't interesting that, although the'e specimens apparently 
never leave the nesr, and have little use (herefare fir legs, man- 
dibles, &c., the modi Heal lonh which they have undergone seem 
almost conhned to ihe abdominal portion of ihe digestive organs. 
The head and thorax, antenna:, jaus, legs , ditfcr but liitle 
from those of ordinary ants 
CAMroNOius Inki^atus, n. sp 

Opirarxo, ],ong 15 mill Nigra, tarsis pallidioribus , suh- 
tiliter conacea, slLis cinereo tesiaceia sparsis , anteniiis libii<^que 
haud pilosis , larsis infra hirsutis \ mandibuli'i punctalis, hirsutis 
scxdentatis ; clyj-eo non carinato, anticc integro ; pctioli squiina 
modice incrassaia, aniice convexa, posticc plana emnrgmata 
Hab^ AusIroJian. 

The colour is black, llie feet being somewhat ] nler The 
body is Ssparscly coveied with stiff cincreo testaceous hairs, 
especially on the lower and anterior part of the head, ihe 
mandibles, and the postenor edge of the thorax. The head and 
thorax are finely coriaceous. 

The antennie arc of moderate length, twelve-jointed , the 
scape ah nit finc-third as long as the terminal portion and some 
what bent At the apex of tire scapt are a few sh<irt spines, 
bifuicnted at the point. At the apex of each of (he succeeding 
segments arc a few much less cnns[jiLUOus spinea, winch decrease 
in si/e from the basal segments outwards. The antenna is also 
thickly clothed with short haii'., and especially towards the apex 
with leaf-shaped sen^c-hairs T he clypeus is rounded, with a 
slightly developed median lobe and a row of vLifT hairs round the 
antenor border , it is not cannated The mandibles have six 
teeth, those on one side being lather more developed and more 
pointed Ilian those on tbe othtr. They decrease pretty regularly 
from Ihe outside inwards. The man din: are formed on the usual 
type The maxillary palpi are six-jnmted, the third segment 
being but slightly longer than the second, fourth, or fifth , while 
in Myrmecocystus the third and fourth arc greatly elongated. 
The segments of the palpi have on the inner side a numbei of 
cunous cLiTved blunt hairs besides the usual shorter ones. The 
labial palpi are four-jointed. The eyes are elliplical and of 
moderate si?;e The ocelli are not developed 

The thorax u arched, broadest in front, without any marked 
incision between the meso- and znetanotnm , the mesonotuui 
Itself js, when seen from above, very broadly oval, almost 
circular, rather broader in front and somewhat flattenerl behind 
The legs are of moderate length, the hinder ones somewhat the 
longest The scale or knot is heart-shaped, flat behind, slightly 
arched in front, and with a few atifT, slightly diverging haira at 
the upper angles. The length is about two thirds of an inch 

ON THE THERMIC AND OPTIC BEHAVIOUR 
OF GASES UNDER THE INFLUENCE OF 
THE ELECTRIC DISCHARGE 1 
'pROF. £, WIEDEMANN has undertaken an exact calon- 
^ metric investigation of the electric discharge through gases, 
and in spite of the aenoua difficulties which he bad to encounter, 
he has already obtained valuable and important results. As a 
Dijifiee of elcctncitv, Toplcr’a machine was used ; but we must 
ivfcr to the original paptf for all details of expen mentation. 

Thrie series of observations were made. In the flist the total 
heat generated in a given time in the whole vacuum lube was 
meuured In the second senes the capillary part only was 
” By EiHunl WledsmuiD ^Witd, Ann , x. p. aes.) 


exaiLinecl, and in the third the thermal behaviour of the regioua 
m Che neighbourhood of the electrodes was investigated. The 
result of ^e flrsC series Is summed up os follows r^With de^ 
creasing pressure the total quantity of heat generated at first 
decreases, reaches a minimum, and then increases ogam. In 
hydrogen the amount of heat generated is smaller than in 
atmo*>pbenc air. 

A smaller amount of heat developed corresponds to a larger 
number of discharges in a given time, and hence to a smaller 
potential at the moment Uie discharge begins to pass, The 
results of Prof Wiedemann are therefore, as he points out, in 
accordance with those of Mes<>rx De La Kne and Ilugo Muller, 
who found that the diiference of potential necessary to cause a 
discharge pal^cs through a minimum as the pressure decreases. 

Somewhat more complicated results were obtained when an 
air-brenk was introduced into the circuit In that case the air- 
hrenk determines the diflereiice of potential necessary to produce 
a discharge ; but if the whole quantity of electricity would paiw 
suddenly when that potential has been reached, and before it has 
had time to sink, the amount of heat generated would (>e inde- 
pendent of the pressure in the vacuum tube. This houever is 
not the case , hut the result is intermediate between that ob- 
tained when no air break exists, and that which would be 
obtained on the above <«iipposition 

The following rC'Ults were obtained m the experiments 111 
winch the capillary part of a vacuum lube only was introduced 
into the cnlonmetcr — 

1. The healing effect in capillary tubes at pre'.sures above 
I mm IS almost independent of the quantity of elcclncity pass- 
ing with each discharge, and nearly proportional to the total 
amount of electricity which passes 

2 Tile healing effect is almost the same whether the jmsitivc 
or negative electrode of the lube is connected with the machine 
(the other electrode being connected with the earth), although 
the number of dischmges passing in a given time is diHerent. 

3 With deci easing pressure the heat generated decreases very 
lapidly without passing through a miiiimuni 

4 The heating effect is independent of the thape of tlie elec- 
trodes. Some results obtaii cd by Prof G Wiedemann, who 
had fountl that in tubes of ilifTeient widths the same niuotint of 
beat IS gejierntbd by the same currrnt, were conBimed. 

Caloruuelnc mcasuienients made near the electrodes '-bowed 

I The heating efifccL near the positive electrode decreases 
with decreasing jircssure ripidly At very low jiressmcs a small 
increase is soinctimea observed. 

2, T he hi aiiiig effect near Lhenegatisc electrode decreases first 
with decreasing jircsiure, and then increases rapidly 

I'he healing effect near the positive electrode slious some 
anomalies w’hen an air lireaL is introduced, the amount of heat 
generaleil being considerably increased. 

Some ineasurcments were reduced to an absolute '■cak, and 
show ed that (he total aniuunt of heat gcnciated i> very large 
Taking account of the mimber of di'- charges, and assuming that 
after each ilischarge the gas returns to its original state, the 
temperatuie in the capilhry part of the lube must have been 
aliout 2,000" C at 1 5 mm pressure, and about i,foo“ C at 
5mm pressure if the width of the tube was increased ten 
times, the temperature would only about lOo" C., and this 
confirms tlie result obtaintd by Prof. Wiedemann in a former 
invcsiigatmn, that gases miy become luminous under the 
influence of the electric discharge at a comparalively low 
temperature. 

In another part of the paper Prof Wiedemann treats of a very 
important proolem. When his tubes were filled with hydrogen, 
and an air-brcak was introduced in the circuit, the spectruni of 
the luminouB gas changed suddenly at a given point According 
to a now generally accepted hypothesis this change of spectrum 
IS always accompanied by a change in the molecular constitution 
of the gas , and it is to he expected therefore that heat 15 either 
absorbed or given out by a gas when its '•neclrum changes. This 
heat Prof Wiedemann has endeavoured to measure. Let us 
imagine, for instance, that the current has to do the work of de- 
composing the molecules of a ms The moment the discharge 
has passed, recniuposition wiU take ^nd the heat then 

generated was measured by Prof. Wiedemann, Some of the 
suppositions on which the calculations are based might require 
furtoer investigation, but the assumptions made are supported, 
and to a certain extent proved by the fact that the heat necessary 
to change the band -spectrum into the line-spcctnim was found lo 
be ind^endent of /he pressure and cross- sec/f on of the tube. It Is 
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cleUT that Prof. Wiedemonn'B line of investigation would afTord 
an absolnte proof that the chan^c.q of spectra are really due to 
the causes to which they are now hypotneticolly referred by the 
majority of observeis It 1^ however rather unfortunate that in 
the particular cose under discussion the chemical origin of the 
band-apectnim has not been settled to the general satisfaction of 
all observers A good many of them believe the spectrum to be 
due to A hydrociirhoni and in that case Prof Wiedemann would 
simply have measured the heat nf combustion of hydrogen and 
carbon. No doubt Prof Wiedemann will extend his measure- 
ments toother gases for which the spectroscopic difficulties have 
been more satisfactorily settled 

Prof. Wiedemann has also investigated some phenomena in 
vacuum lubes, which have also liecn partly discussed by other 
oliservers. Thus under certain conditions more exactly investi- 
gated by Messrs, bivittiswoode and Moulton, it is known that a 
conductor of clectncitj brought near a vacuum tube will deflect 
the discharge Prof. Wiedemann finds, as had already been 
previously noticed by Mr Goldstein, that the point touched by 
the cundudor behaves like a negative electrode It is known 
that os a rule the rays proceeding from a negative electrode arc 
propagated m straight lines, and do nut tuin round a corner 
An expcriiiic'd however is mentioned by Prof Wiedemann, m 
which an exception to Lius rule seciti'i to take place , but Prof 
Wiedemann himself suggcsiii that secondary phenomena might 
have influenced the result I'erhaps an explanation is to be 
found in the fact proved by Mr Goldstein, that when two lubes 
of different width are fu^cd together the iwint of junction 
behaves like a negative electrode 

borne expenmenls w ere made to show that the rays producing 
the phosphorescence can tr.tver'<e the positive discharge ; also 
to prove that when the pressure is very small the shape of the 
electrodes has a great mnuence on the number of discharges and 
on the otlicr plieiiomena attending them 

Piof, Wiedcumnn winds up willi some interesting speculations 
on the nature of the discharge of elccti icily through giscs, but 
it wan our nbjccl In give an account only of his cxjienmental 
results A theoretical discussion would lead us ton far, as we 
should have to take account of other wntmgs which have lately 
appeared. We may return to this part of the subject on another 
occasion. It is evident from the account we have given that 
the calorimetric methods cmiiloyed by Prof Wiedemann have 
enabled him to take a very material step towards the elucidation 
of a difficult problem, and wc may hope for another sene; of 
his valuable measurements, Arthur Schuster 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Eijimjurgh — The Baxter Physical Science Scholarship of 
1 16/, coiircired by the Uiuver'.ity of Edinburgh on the moat 
eminent D be who has taken hib degree during the present or 
the preceding year, has been awarded to Mr D Orme Masson, 
lecturer on Chemistry at University College, Bristol, who is pre- 
vented from accepting it m consequence of holding his pie^ent 
appointment 

Thr system of Fellowships m the Johns Hopkins University Is 
of considerable intereat. Twenty Fellowships, each yielding five 
hundred dollars, ore annually open to competition in this Uni- 
versity, ITic system of Fellowships was instituted for the pur- 
pose of affording to young men of talent from any place an 
opportunity to continue Ibeir studies in the Johns Hopkins 
University, while looking forward to positions as prufe-sors, 
teachers, and investigators, or to other literary and scientific 
vocations The appointments have not been mode as rewards 
for good work already done, but as aids and incentives to good 
virork m the future ; in other words, the Fellowships ate not so 
much honours and prues bestowed for past achievements, as 
helps to fuither progre‘'S, and stepping-stonei to honourable 
intellectual careers. They have not been offered to those who 
ore definitely looking forward to the practice of either of the 
three learned professions (though such persons have nut been 
formally excluded from the competition), but have been bestowed 
almost exclusively on young men desirous of becoming leochen 
of icience and literature, or determined to devote their lives to 
■peaol branches of learning which lie outside of the ordinary 
itudles of the lawyer, the physician, and the minister. Every 
candidate 11 expected to submit his college diploma or other 
certificate of pioficlency from the institution where he hu been 
taught, with recommendations from* those who are qualified to 


speak of his character and attainment'' lUit this is only introduc* 
lury. He must alho submit, 01 ally nr in writing, such evidence 
of his past success ui study and of his plans for Ihe future, 
together with such examples of his literary or scientific work as 
will enable the professors to judge of his filnrss for the post 
The examination is indeed in a certain sense compclilive , but 
not With uniform tests, nor by formal questions and answers sub 
mitted to the candidates First, the bead of a given dcpaitment 
considers, with such counsel as he may command, the ajipbcant's 
lecord The prufessors then collectively deliberate on the nomi- 
nalions made liy individual mcmliers of their body The list 
upon which they agree, with the lea^ons for it, is finally sub- 
mitted by the president nt the University to the Executive 
Committee, and by them to the trustees for final registration and 
appointment By all these precautions the highest results which 
were anticiiiated have been secured A company of most pro- 
mising students has been brought together, and their ability nii 
teachers and scholars has been recognised by the calls they have 
received to permanent and attractive posts in different parts of 
the country 

A SPECIAL feature of Unssian universities is that the students 
iiioitly belong to the poorer clashes, and that they earn the means 
of existence by teaching or by translating foreign w'orks for the 
monthly reviews Thus, at the s-ime time as the foundation 
stone of the Siberian University was laid at Tomsk, a hub'-enp- 
licm was raised for the erection of a budding in wbicli gratuitous 
lodgings might be given to student^ The well-known explorer 
of Western Siberia, M YadnntzelT, immediately after hii return 
from his last journey, delivered a iciies of lectures on the scenery 
of Altay, to raise funds for that purpose. 

The new university at Toni^k will be most libeially endowed 
Up to Ihe day of laying the foundation •‘'tune 354,000 roubles 
(about 53.000/ ) had been received for llie building, loo,ooo 
roubles (15,000/ ) for teaching ulcnsiU, and 31,000 roubles (46TO/ ) 
for sLitiemlia A library of more than 35,000 volumes is ready, 
and only wailing the building of the necessary apartments to 
bouse it 


SCIENTIFIC SERIALS 

2 nmm's Journal of Botany^ October, 1880-January, iSSl — 
Among the more valuable articles in the most recent numbers of 
this journal may lie mentioned — Musa pricieriti (new or badly- 
desenbed mosses), by R bpruce — An account of the Acan- 
ihacex of Dr VVclwilsch's Angolan herbirium, by S Le M 
Moore, with descriptions of a number of new species — 0 <i 
Manthot Glaztin^u^ the plant affording Ceaia India rubber, by 
Dr. Trimcn. — On a cullectiuu of Madagascan feins, by J G 
Baker — On Chara ohtusa {stdligna Unucr), a species new to 
Britain, by If and J. Groves — The history of the scorpioid 
cyme, by Dr. S. H Vines — On the plants of North Aran 
Island, co Donegal, by II. C. Hart, with a number of intcTcsl- 
ing shorter notices and articles 

Journal 0/ f he Royal A Jtaoscopical StM-trf j'l yoi 111 No 6 for 
December, w ith special index number, contains — The Transactions 
of the Society — Charles Stewart, on some structural features of 
Kchinostf ephus molafe^ Parasalema ^raUosa^ and S/omopneus/es 
vartolant^ with plate 20 — Dr H Slolterfoth, on the diato- 
macece in the T lyn Arcing Bach depoMt. — Dr G W. Roysloii- 
Tigotl, on a new method of telling an object-glass used as a 
simultaneous condensing illuminator of brilliantly reffecting 
objects such as minute particles of quicksilver. — ^The record of 
current researches relating to invert ebrata, cryptogamia, micro 
scopy, &t — The year's journal forms a volume of over hod 
pages, of which less than 200 are filled with the Transactions of 
the Society, and over 800 with the increasingly useful record 
With the February number will commence a new senes 


SOCIETIES AND ACADEMIES 

London 

Zoological Society, January 4.— Prof W. II. Flower, 
LL.D , F,R, 5 ., president, in the chair — Mr. Sclatcr exhibited 
and m^e remarks on a skin of the Southern Merganser {Alerpts 
ausiralii) from the Anckland Islands, belonging to the collection 
of Baron Anatolevon Hiigel.— Prof A Newton, M.A , F.R.S., 
exhibited on behalf of Prof. Alphonse Milnc-Edward<i, F.M.Z.S., 
an egg of Corlama cnstala, laid last summer m the Jardm dcs 
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> Planteti, and posBibljr the fint over Men ^ vrhich the parenUge 
wu certainly knovm, though an egg, gliO exhibited by Prof. 
Newton, had been for many ycani in the collection of Mr, H. F. 
Walter — Dr Albeit GUnther, F K.b., read an account of the 
20ologicBl collections made by Dr, K, W Coppinger, 
daring the survey of H M.S. Altrt in the Straus uF Megellan 
and on the coast of Patagonia, and called attention to the most 
remarkable species repreented in (he various groups, which had 
been worked out by himself and his assistants in the Zoological 
Department of the Unlish Museum Dr Gunther also called 
rttentinn to several interesting cases of the sitnilaiily of forms in 
these collections to known forms of the Arctic regions and of the 
Austinhan sea*' — A comniuni cation was read from Prof J, O. 
Westwood, conlaiiiing the dc<‘cnpTions of some new exotic 
species of moths of ihe genera Castnea and Snturma — A second 
pa|Jer by Prof, Wesiwood contained observatinns on two Indian 
DUllerd'es — Papiha ta^iar F poliux. — Prof. W H. p lower, 

F R S., described the «ki]U uf a very large elephant ‘eal 
{Afac^orhinus /raniffr/r), lately received lu the Museum of the 
College Ilf SurgciiiiB from the Falkland Manrh, and dmcu*>Bed 
the question*! of afhnUiC" and syslcmatic poMtiun of this atimial 
among the i'jniiipcds. Prof. P'lower aruved at the conrlasmn 
from an exnminitirjn of it^ dental, cranial, and limb character^, 
and from some other poiuts in its anatrimy, that the elephant 
seal IS the member of the group the f'lrthcst icmovtd fiom the 
terrestrial earn) v«Ta and showing iiiONt cetacean analogies He 
also considered that at present there is no evulei co of the exist- 
ence of more than one species of the genus — Dr A. Gunther 
read some notes nii the ••peciC'i of in^^cctiyfirMus mammals 
belonging to ibe genus Knynthotyon anil and 

dcscribtil t\uj new species of the farmer genus, proposed to be 
called P maitums (from the Hovnma River), and I\ £hry 5 opygi 4 s 
(from the Mtimba^a River) 

Paris 

Academy of Science f, January 3 — M Wuriz m the 
chair — M Jamin was elected Vice Prciiiilent foi 1881, and 
MM f)ec'iisiie and Fdm. Tlecquerel uere elected MLinbers of 
the Central Adiuinislrative LotmniUee — M. Hcci|uercl gave 
infuniiation as to the Academy's publications, and the changes 
among members and correspond enta. i'uo members have died 
during the year, M. Chaslcs and General Morin , and seven 
correspondent:), MM Borcliardl, Peters, Lissajous, Favre, 
MiUnr, S chi m per, and Mulsant — The following papers were 
read — On magnciic oxide of iron, by M. Hertlielot The heat 
liberated in bxation of oxygen by iron decreases (fur a given 
quantity of oxygen) as we pass from the protoxide to the mag> 
nctic oxide, then 10 the peroxide — Researches of M Fourier im 
the fall of Ihe barometer in cyclones, by M Faye M P’oumier 
gives B formula for the progress of the barnineicr, and shows iis 
validity by observiliuns at the Island of Reunion — Mr Gould 
was elected Correspondent in Astronomy, in room of the late 
M Peters — On observations of the s^ilelhtes of Jupiter at 
Touloui'e Observatory m 1879, by M. Baillaud — On a pruce s 
of astronomical observation for theu*e of voyagers, dispensing 
with the measurement of angles for determinaliuu of latitude and 
of sidereal time, by M, KongeU This is liy obucrving two star'^ that 
have at a given moment the same altitude, combining such obseiva- 
lioiis in pairs, and iioiing the interval between the two phenomena, 
&c — Determination of the lines of curvature of all the surfaces 
of the fourth class, correlatives of cyclides, which have the 
circle of infinity for double line, by M. Darboux. — Mca'^urement 
of the electro motive force of batteries, by M. DaiJlc Ileuses 
a torsion balance h&ving a long wire (2 70m ) of annealed silver, 
and a lever with balls of gilt copper at each end. Similar balla 
are fixed at the angles of a rectangle, and diagonal pairs are m 
communication with each other The lever, placed at eqnal 
distance from the fixed balls, is connected through the torsion 
wire with the + pole of a battery, the other pole being to earth. 
One pole of the pile to be measured is connected « ith the fixed 
balN. The deHections are read by reflection of an illuminated 
glass scale. The appontoa i« enclosed in a meiallic case con- 
nected with the ground. A thick envelope of i%ond-shavings is 
used to exclude distarbances from heat, — On the velocity of 
light: reply to M. Conm, by M Gouy — Study on spectropho- 
tometers, by M. Crova. Two spectra from different sources may 

easily compared by covering half tVw slit of a photometric 
ipcctzoBcope with a small rectangnlar priam, the edf^ of which 
cuts the fdit normally into two equal ports ; one half reccivefi one 
of the lights directly, the other, by total reflection, the other 
light placed Jateralfy. AberratioD can be eometed with & 


cylindrical lens The elliptic polarisation from total reflection 
may be suppressed, by replacing a single prism by two total reflec- 
tion prisms superpofcd in contact, — On a method of reproducing 
ipeech m electric condensers, and particularly in the singing con- 
deQ*<cr, by M, Dnnnnd. lie connects one pole of a battery with 
one end of the induced wire of Ihe coil, the oiher pole with one 
armature uf the condenser, while the second armature is attached 
to the other end of the induced wire (In the circuit uf the 
primary coil are a battery and carbon microphone). In this way 
speech may be reproduced with perfect disimctncss. The con- 
denser giving ihe bed effects was o o6in. in length of side, it 
contained thirl y-six sheets of tin foil For the auxiliary baltery 
two or three (Leclancbt') elements will give weak ariiculate 
sounds The intensity increases with increase of the number of 
clemeats, but not proportionally The current of ihe auxiliary 
coil does not ti averse the condenser — M. du Moncel made some 
remarks nn the subject. — On the vapniir-dcnsity of imline, by 
MM. CiafLh and Meter They study Ihe variation of the density 
with the teiikiun and with the temperature. The facts ngieewith 
the hypothesis of progressive dissociation. — On the direct pre- 
paration of c'llurised and bromised deiivativcs of the methyhe 
senes, and especially of chloroform and broinoforiTi, by M, 
Damui'-eau. — On tlie functions of the small oldique muscle 
of the eye 111 man, by M Fano — Facts for the study 
of fornialnni of fug«, by M. Anclrif This relates to a 
case in whab a high harointtcr was observed to sink suddenly 
(with ram), while a fog present disappeared , with slow 
rise of tlie baro'ncter the fog reappeared — New crujition 
of Maiiiia-I^uft (Hawaiian Islands), by Mr Green This 
was on Nijvember 9. — On the formation of a thin layer 
of ice on ihc fea observed at Smyrna during the uniter of 
*^*79i by M Larpentin. A slight brec?c seems to have diiven 
the waters of the Guedy/e against the quays of Smyrna, and 
theie foruiLd a thin liyer on the surface, whicb froze m a com- 
plete calm on n clear night — On a new use of electricity, by M. 
Grandt Ihisi^, propelling vessels A steam-engine drives 
one or more electro-dynamic induction apparatuses , the current 
is *'eut through a voltameter , the gases are cnnducled to an 
oriiice in ihe keel, and exploded by an induttion spark, with 
pro) ulsive Gfcct. 
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NORTH AMERICAN PINNIPEDS 

Hitlory of the Notth American Pinnipeds • a Mono^aph 
of the Walruses^ Sea- Lianas ^ Sea-Bears^ ami Seats of 
North Amerua Uy J A Allen, Assistant in the 
Museum of Comp-irative Zoology at Cambridge 
(Washington. Government Press, 1880) 

T his bulky octavo volume forms No. 13 of the mis- 
cellaneous publications of the Depart men I of the 
Intenoi, United States Geological and Geographical 
Survey of the Terntoiies, which is under the charge of 
F. V. Hayden It is a most important contribution to 
the life-history of the species of American Pinniped^, for 
which the zoologist as well as the merchant may well 
thank both Mr Hayden and Mr Allen 

It \h not an easy task to analyse a closely-printed volume 
of nearly 800 pages, but still vve trust to be able to give our 
readers some notion of the general contents of this interest- 
ing work. Of the mammals, leading an essentially aciuaiic 
existence, the furred and fin-footed group have always had 
an importance and interest for mankind. The existing 
Pinnipeds constitute three very distinct families the^c 
arc the Walruses, the Eared Seals, and the Earless Seals 
The first two are far more nearly allied than aie cither of 
these With the third The Earless Seal is the lowest or 
most generalised group The Walruses are really little 
more than thick clumsy fat forms of the Eared Seal 
group, with immensely developed canine teeth, and 
skulls modified so as to bear these All the Pinnipeds 
have a high degree of brain development, and arc easily 
domesticated under favourable conditions , they manifest 
strong social and parental a ffectiotib, and they defend their 
young with great coumge They are, almost without 
exception, cainivorous, mostly feeding on fish, mollusks, 
and Crustacea While the Eared Seals arc polygamous, 
the males greatly exceeding the females in sue, the 
Walruses and the Earless Seals are thought to be mono- 
gamous, and there is very little difference between the 
size of the sexes. The polygamous species usually resort 
m large numbers to favourite breeding-grounds, the young 
are born on dry ground, and are at first unable to swim , 
while the monogamous forms do not so uniformly resort 
to particular breeding-grounds on land, and they leave 
the water only for short intervals. As a group the 
Pinnipeds are very distinctly characteristic of the Arctic, 
Antarctic, and temperate portions of the globe , very few 
range into tropical waters, and only one species can be 
said to be stnctly tropical. While the Seals, Eared and 
Earless, are abundantly represented on both sides of 
the Equator, the Walruses are only to be found within 
the colder poi tions of the Northern Hemisphere Of 
the family of the Walruses but two livmg species belongs 
mg to the genus Odobacous are known, the one, O. 
rosmams, being the Atlantic Walrus ; the other, O o&esus, 
the Pacific Walrus The history of both species is here 
given at length . first a full synonymy is given ; then 
the gencral'History, accompanied by figures; then habits, 
products, food, and enemies. Among the figures given are 
thuse of Elliott of the head of the Pacific species, wWch 
give an idea of the uncouth ^fanal aspect and of the 
VoL. XXIII.— No. 586 


strangely-wrinkled skin , but it is a pity that none ol 
Elliott's representations of an adult form were reproduced 
from his work on Alaska, published in 1879, ^tnd of which 
only one hundred and twenty-five copies were printed 
Capt Cook's description of this species is still one of the 
best extant— a species that may soon disappear if the 
annual slaughter of ten to twelve thousand animals is 
allowed to continue. 

The number of t;enera and species among the group of the 
I'orcd Seals has fluctuated immensely even within the last 
ten years The views of Gray and Peters have repe.atedly 
changed on this subject, ‘^greatly," the author writes, "m 
the case of Gray, out of proportion to the new material 
he had examined ' In Peters’ latest enumeration he gives 
thirteen species five arc Han Seals, or Sea-lions^ eight 
arc hiir Sc.als, or Sea-bears. Mr Allen enumerates nine- 
two With doubt Five are H.ur and four Fur Seals .\ good 
deal of this discrepancy doubtless arose from writers not 
having learnt to distinguish the sexes, and from their not 
making tlue allowance for the great changes in contour 
and det Ills of structure that result m the skulls of these 
animals from age The most striking fact in respect of 
the distribution of the Eaied Seals is their entire .absence 
from the waters of the North Atlantic The Fur and 
Hair Seals have nearly the same geographical dis- 
tribution, but though commonly found ficqucn ting the 
same shores, they generally li\e apait They are about 
equally and similarly represented on both sides of 
the equator, but arc confined almost wholly to the tempe- 
rate and colder latitudes The Hair Seals have coarse 
hard stiff hair, and are wholly withe ut soft under-fur, 
the abundant presence of which in the Fur Seals it is 
which makes their skins so valuable as articles of 
commerce 

The Eared Seals are all gieg.-inous and polygamous 
Their breeding-places have received the strangely in- 
appropriate name of “rookeries” The strongest malex 
generally secure to their lot from twelve to fifteen 
females During the breeding season the males remain 
wholly on land, and they will sutfer death rather than stir 
from their chosen spot. They thus sustain for a period 
of several weeks a continual S teller's account, 

given nearly a century ago, applies still to nearly all the 
species The “ sea- fur” of the fiirneis is obtained from 
these Eared Seals with the under-fur Fortiinaicly the 
destruction of the Fur Seals at the Aleutian IslancL, where 
at one time these seals were killed at the rate of 200,000 
a year, has now been placed under rigid restriction's, and 
the same systematic protection ought to be afioided to 
them at all their stations In 1877 Mr Elliott calculated 
that the nuniber — owing to the Government regulations — 
of Seals on the Alaska Inlands had increased so as to 
leave 660,000 breeding females to be added to the original 
stock, and that the total number would not be much Jess 
than r, 80 o,ooo. 

The desciipCton of the Earless Seals forms nearly one 
half of the volume The technical history of the group 
15 given at length and is most interchUng The genua 
Phoca of Linneus embi aced four species now placed in 
fbur distinct genera and in three families Singe then 
103 distinct specific and varietal names have been be- 
stowed upon^whal our author considers as sixteen species 
These are located m three sub-families and placed in 
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eleven genera. Copious synonymic details are given 
Of the restricted genus Phoca, three — P. vituhna^ P, 
Groenlandica^ and P. fxtida — are marine^ and frequent 
the northern oceanSj never descending anywhere near to 
the equator, A fourth, P. Caspica^ is found in the Aral 
and Caspian Seas, and a hfth, P, Stbirtca^ is from Lakes 
Baikcl and Oron. Monachus albivcnter occupies an 
intermediate position (Mediterranean, Madras, and 
Canary Islands) between these northern forms and the 
Antarctic species, such as Macrorhinus Iconinus^ Oj^mor- 
rhmus Uptonyx^ Ommatophoca rossi\ and the like. All 
the species have strong social instincts, and are almost 
unsurpassed in their affection for their young Most of 
them arc gregarious ; few of them are in the least fero- 
cious j they are in general patient and submissive crea- 
tures, quite harmless to man. Fond of basking m 
sunshine, they spend a good deal of their time out 
of the water, on bank, rock, or ice. They are very 
voracious, eating fishes, or in lack of these, moliusks 
and Crustacea. Strange though it may seem, the young 
seals take to the water reluctantly, and have to be 
actually taught to swim by their parents The young 
of some species remain on the ice until they are from 
two to three weeks old, or until they have shed their 
first soft woolly coat of hair ; their cry is more of a bark 
than a roar , that of the young is a kind of tender bleat, 
putting one in mind of the cry of a young child Dr. 
Mune [Proc Zool Soc London, 1870) has characterised 
three distinct modes of terrestrial locomotion among 
these Seals, from which it would appear that the Phocine 
Seals generally have considerable power of movement 
upon land 

The Seal-hunting districts are described at length , the 
oil and skins of these Seals having a large commercial 
importance The Dundee sealers took in 1876 nearly 
40,000/ worth. The habits of the vanous species form 
a most interesting portion of this division of the volume, 
and the author seems to have ransacked every treatise on 
the subject so as to make his own complete. This his- 
tory of the North American Pinnipeds will long remain 
a perfect monograph of a valuable and important group 
of mammalia. 


CATALOG C/E OF NEWCASTLE LIBRARIES 
Newcastle-upon-Tyne Public Libraries. Catalogue of the 
Books in the Central Lending Department Compiled 
by W. John Haggeslon, Chief Librarian. (Newcastle- 
upon-Tyne : 1880) 

N O portion of a book draws more heartfelt commenda- 
tion or more earnest rebuke from a critic who has 
read it, not for the purpose of criticising, but for that of 
using its information, than the index. Only the reader 
who picks up a book for recreation and amusement feels 
at all independent of it; and even he appreciates its 
importance if any future reference is required. And if a 
good table of contents is so requisite in the case of a 
single book, how far ^more so must one be m a large 
library. 

We have here a new catalogue of a new libraryi a 
selection 6 f 30,000 volumes of books chosen for their 
readable value only (which perhaps justifies the omission 
of all dates of publication of the books, which would be a 


fault in a catalogue of most libraries), and consequently 
we may look to it as a model of what a catalogue should 
be. And we shall not be disappointed. It is drawn up 
on the same scientific principles worked out so fully in Dr. 
Billing’s catalogue of the U.S. Surgeon- General’s Office, 
which we noticed lately , and these so well worked out too, 
that really it is a table of contents of the library; the 
matter contained m the volumes of the latter as well as 
their titles aie all laid before us. Each work is entered 
under the author's name, under the title, and, in cases 
where that title is compound, under each of the subjects 
it may include Under the heading of each principal 
subject treated a reference is again given to the work 
with Its library number, and so numerous arc these cross 
references that on an average every volume throughout 
the library appears four times over. Indehmte titles are 
rectified by a summary being given, in a smaller type, of 
the matters discussed 

Catalogues which limit themselves rigidly to the con- 
tents of the title-page abandon all attempts at complete- 
ness, since many titles do not even pretend to express the 
subjects of the book (need we cite Mr. Ruskin's ?), and 
many equally fail in the attempt As the field of literature 
increases, and not even a librarian can keep himself 
acquainted with the ground gone over by all the books 
under his care, a subject-catalogue as well as an author- and 
title-catalogue becomes a necessity, and, if it is well drawn 
up, though it laay cost both money and time, they will 
be well spent Volumes that appear unattractive enough 
to the general reader, and are far too numerous for the 
ordinary student to search through, become suddenly, 
through a subject- catalogue, of the greatest value lo both 
of them The books in a library whose contents are thus 
laid open to its fiequenters will be read with profit much 
greater than would a considerable fraction more books 
whose title-page was all the introduriion their readers 
had to them. 

And the saving of time when it is completed will be 
immense It will save the time of the librarian by pre- 
venting hundreds of inquiries being made at all, and still 
more by strengthening the hands of his assistants, who 
will be capable of working his catalogue to the utmost 
and answering a very large proportion of such inquiries 
as are made by readers who may be awkward at it . it 
will save the time of the busy man, who wants his infor- 
mation at once , it will save the time of the student who 
wants the most recent information which he can get , 
and It will save the time of all by making fewer changes 
of books necessary. 

All this 15 doubly important in a Free Library, because, 
as any one taking an interest in these institutions will 
have marked, those of its readers who do not confine 
themselves to novels seldom take out books for the mere 
pleasure of reading, as the higher classes do Reading has 
not yet become a recreation to them, but they go to the 
library as to a great encyclopaedia to get information on 
certain subjects, oRen of the most technical character , 
and a catalogue that directs them to the very book they 
want doubles and trebles the value of the library to them. 
They have no time to read all the critiques and rlsum/s 
of new books with which the press teems, and which make 
the style and contents of many such works familiar to 
readers of periodicals who may never have seen the works 
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themselves. Where hundreds go in an evening for books 
it is impracticable to allow them access to the shelves of 
the library to select them , while in an ordinary bare list 
of titles It is impossible for them to judge which book in 
a column will be found the one most to their require- 
ments 

Like Dr Billings, our Newcastle librarian has fully 
worked out a most important branch of a subject-catalogue 
Magazine literature m these days has become far too im- 
portant to be treated byeithcr a thrifty librarian or an inquir- 
ing student as " fugitive” and “ephemeral.” All the newest 
science now appears first in journals, and all leaders of 
thought give their first expression of it in magazines and 
reviews. In this new catalogue therefore we are much 
pleased to see that not only is each volume of all important 
periodicals entered separately with its list of articles, but, 
as we have said, under the head of each subject a reference 
IS given to all of such articles as bear upon it. By this | 
means students who have read a standard work published 
a few years ago upon any subject will be not only guided 
but stimulated into reading the latest researches or 
theories which these publications contain It is perhaps 
going beyond our subject, but we cannot help noticing 
how convenient for this important purpose a card-catalogue 
at a library is , in which cards containing the subject of 
each article down to the Inst number of all the magazines 
have been (hopped into their places Such an arrarge- 
ment would make many students feel .1 printed catalogue 
to be ancient by the time it was published 

The selection of books as a whole is admirable — though 
of course few selections have been made under such 
favourable circumstances We arc rather surprised in so 
large a list to note the absence of books like Bojd 
Dawkins's “ Cavc-Hunting ” and “Early Man in Britain," 
Clifford's Lectures and Essays," Croll’s “ Climate and 
Time," Moseley’s “ Naturalist on board the Challcngtrl^ 
and Sir Wyvillc Thomson's book; Haeckel’s "History of 
Creation” and "Evolution of Man ” , Schliemann’s “ Troy ” 
and Cesnola's “ Cyprus’' , Wallace's " Geographical Dis- 
tribution of Animals," &c. And if some of these arc so 
costly as to be confined to the Reference Library, as is 
probably the case here, still we are sorry to miss Wallace's 
“Tropical Nature,” and R. Jefferies (“The Gamekeeper 
at Home”) with his senes of books teaching men to open 
their eyes as they move about the fields and lanes. 

The printing is a credit to both printer and editor It 
IS almost as funny as the “Ingoldsby Legends " to read 
"Life and Remains of Dean Hook," by Barham I but it 
is plainly a slip, and the smallest errors are very scattered, 

1 he Rules and Regulations are clumsy to enforce, which 
indeed will probably not be attempted, at any rate for 
long. The annoyance of having to get a guarantor prac- 
tically shuts out many whose hitherto idle life might have 
taken a fresh start if books had been put into their hands 
freely. Wc have been very pleased to see that several 
large libraries have done away with this irritating system 
without any loss of property, and it seems a step back- 
wards when a new institution like this stans with more 
rigid and inconvenient rules than many others. Indicators 
are capital things in libraries to which each reader goes 
for his own book as at a university, but only very few of 
the hundreds who exchange books every night at a 
flourishing Free Library are at all able to work with 


them. Children are the usual messengers, not high 
enough to consult an Indicator of 20,000 volumes It is 
an unmerciful rule that borrowers should return their 
books personally, and a downright unreasonable one that 
every book must be returned in a fortnight (Rule 17), NOT 
to be re-issued the same day (Rule 16), although we are 
told (p. VI ) that three- volume works are issued complete 
Few Free Library readers can get through 600 or 800 
pages in a fortnight. And surely it was not necessary to 
threaten each person who consults the catalogue with 
imprisonment with whipping if he defaces a book ' It 
may be necessary to make such Draconian laws, but they 
should be brought forward to intimidate gross offenders, 
not flourished in the face of all whom we wish to attract. 
Such severe rules repel sensitive people, while from their 
very familiarity they lose their effect on the careless 


OUR BOOK SHELF 

Bofainsthe Jahibuther fur Systematik Pflanzcngesihuhit 
und Pflanzetii^cogt aphte Her.iusgegcben von A Engler 
Krstcr Band, /wcites Heft (Leipzig Wilhelm Engel- 
mann, 18S0 ) 

This part includes four papers. The first is by W O 
Focke, on the natural divisions and geographical distri- 
bution of the genus Rubus The characiers chiefly 
dibciisscd are — 1 Mode of growth or habit. 2 Forms 
of leaf which arc very numerous the duration nf the 
leaf being also variable, 3 Characters derived from the 
stipules, which are considered of great value 4. In- 
florescence , and 5 the Structure of the flo'ALr The 
number and size of the parts of the calyx and corolla vary, 
as also the colour of the corolla The stamens vary in 
closely allied species, and while mobt of the species arc 
hermaphrodite, some are unisexual The stnicturc of the 
gymccmin is very varied, the number of carpels being 
five or SIX in some, as in R, tinlibaida, or above 100, as 
in R rosafohus I'hc hairs (tnehomes) on the different 
parts of the plant arc very numerous and remarkable for 
the variety of structure shown , no other group, except 
perhaps some Solanacea*, approaching the Kuhi m this 
particular In regard to the geographical distribution 
the most important points are — i The charactcnstic 
difference in the Rubi of Eastern Asia and Europe. 2 
The predominance of European forms in the Atlantic, 
and of East Asian forms on the Pacific side of America 
3 The occurrence of south Chinese and north Indian 
types in Mexico and Peru These pcculiariiies Focke 
would explain on geological grounds 

The second paper is by Franz Buthenau on the distri- 
bution of Tuncacerc over the world The author gives a 
complete list of the species of the genera J uncus Luzul.'i, 
Rostkovia, Marsippospermum, Oxychloc, Distichia, and 
Frionium, and a table showing their distribution into 
regions nearly corresponding to those of Gnsebach. 

Koehne, in the third paper, gives the first portion of a 
monograph of the Lythraces, including .a key to twenty- 
one genera. He admits and then describes thirty-one 
species with numerous varieties of Rotala (Ammania, 
Linn , Bcqtb., and Hooker) 

The last paper is by Engler Contributions to the 
knowledge of the Araccee, in which he describes some 
new Aracex from the Indian Archipelago and Mada- 
gascar, and also directs attention to the cultivation of 
Zamioculcas Loddtgesh from the detached leaflets of the 
remarkable pinnate leaf of the plant. A swelling occurs 
at the base of the leaflet, and in a few days a small tuber 
IS produced which develops two buds, below each of which 
roots are formed The plant has been propagated m this 
way by Herr Hild of the Kiel Botanic Garden. 
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Fishes of Great Britain and Ireland By Dr. Francis 
Day, FLS, &c. (London. Williams and NorgatCi 
18S0.) 

This work is to be issued in nine parts, of which the first, 
containing sixty-four pages of text and twenty-seven 
plates, IS now published. Waiting until the completion of 
the work for a more extended notice, we may foi the present 
mention that in it the author purposes to give a natural 
history of the fishes known to inhabit the seas and fresh 
waters of the British Isles, with remarks on their economic 
uses and on the various modes of their capture, and that 
an introduction to the study of fishes m general is 
promised. 

The S)iionymic lists of the species are given in great 
detail , the descriptive diagnoses treat of internal pecu- 
liarities as well as of external form , a good many 
interesting details appear under the headings of Habits, 
Means of Capture, Baits, Uses The plates are from 
drawings by the author, and are very excellent 

A Manual of the Infuwrta By W Saville Kent, F L S. 

(London David Bogue, 1880 ) 

This sometime promised work has now advanced so far 
in Its publication as the third part , when completed it 
will merit a somewhat lengthened notice, as the most 
impon-ant work on the subject which has issued from the 
British press It is intended to include a description of 
all known fiagellatc, ciliate, and tentaculiferous Protbzoa, 
British and foreign, and an account of the organisation 
and affinities of the Sponges Each part (roy 8vo in 
sire) contains over 140 pages and eight plates. The 
general get-up of the work is magnificent, rather too 
much so for the poor student, already weighed down by 
the burden of the parts of Stein’s ” Infusionsthiere,’* but 
very pleasant for the book fancier, and forming an im- 
posing shrine wheiein to incloac the records of these 
early-life forms 

The first five chapters (pp 1-194) are introductory, 
treating of the general history of the group on the sub- 
kmgdom Protozoa, on the nature and organisation of the 
Infusoria, on spontaneous generation, on the nature and 
affinities of the sponges The sixth chapter tieats of the 
systems of classifications of the Infusoria, adopted by 
various authorities, from the time of O F. Muller to the 
present dale The seventh chaptei commences the 
systematic description of the Flagellata The third part, 
just published, carries the work as far as the 432nd page 
and to the twenty-fouith plate 

A Compiite Course of Problems tn Praihcal Plane 
Geomelry loifh an Introduction to hlementary 
Solid Geometry A New, Revised, and Enlarged 
Edition By J W. Palliser (London Simpkin, 
Marshall, and Co , 18S1,) 

This is a aheap manual, the cost of which can be easily 
met by any artisan desirous of sludymg the subject, while 
at the same time its contents enable it to fully satisfy the 
wants of all examinees in first, second, and third grade 
and similar papers of the Science and Art Department 
Examinations The figures are very clearly drawn, well 
showing given, constructional and required lines , the 
foim of the page enables four propositions to be fully 
treated of with the accompanying figures in four spaces 
on each page. In the constructions we do not look for 
novelty, but we have concueness and great clearness 
generally prevailing, Here and there elegance of expres- 
sion IS sacrificed to brevity (''for all the Government 
examinatiODS, the requirements of which this is a text- 
book, the same rules will apply, with exception of Nos. 1 
and 6 ’') We have detectra only thne points which call 
for' our notice in Prop. 12 it strikes us as being simpler 
to use the same radius throughout, thus doing away with 
the necessity of taking two cases, as Mr. Falhser does ; in 
Prop. 37, note^ it is necessary to add how the point is 


obtained ; in Prop, 212 the letter £ is made to do double 
duty in the proofi We can confidently recommend the 
book 

Bei icht uher die Thattgkeit der BotaniKhen Section der 
Sihlesiuhen Gcsellscliaft tm Jahr 1877. Erstattet von 
Prof Dr Ferdinand Cohn 

Most of the papers in this part are in abstract ; a few 
however are given at some length, and are of considerable 
interest The additions to the phanerogamous Flora of 
Silesia and the record of new localities for rare plants 
occupy a considerable part of the pamphlet Perhaps 
the most interesting paper is that on the Date-palm and 
Palm-forest at Elche in Spam, by General von Schwcimtz 
The palms there grow to a height of from seventy-five to 
eighty feet The plants gro^^ for about 100 years, then 
become stationary, and next decay. Each tree bears 
from the fifth year two to five bunches of fruit, each with 
from 500 to 600 dates, the weight of dates yielded by one 
tree being sometimes three centners Many of the papers 
in this part arc contributed by Goeppert and Cohn, and deal 
with all departments of botany Dr Thalheim describes 
a senes of models of diatoms made in paraffin and 
glycerine soap, which exhibited the structure of all the 
chief groups of this order of plants ' 


LETTERS TO THE EDITOR 

[Tht Editor does not hold rtsponsihh for opmions expresstd 

by his torrespondents Neither can he undertake to i eturn^ or 
to correspond with the writers of re/ected manuscripts. No 
notice ij takm of anonymous communications 
The Editor urgently revests correspondents to hr tp their letters as 
short as possible. The pressunan his spare is so great that 1/ 
u impossible othenvise to ensure the appearance even of com- 
mmiicahons containing interesting and nffnel facts. 

Dr. Carnelley’B Hot Ice 

The remarkable observation made by Dr. Carnclley that ice 
in .a vacuum li very permanent, even though surrounded by and 
apparently in contact ^iih very hot bodic*', ha'i caused him to 
suppose and maintain that the icc itself is at a high temperature , 
a supposition which has been appiirently confirmed by preliminary 
calorimetric determinations. This propoiition has nalurnlly met 
with a good deal of scepticism, and certainly requires ample and 
cautious verification , ljut T venture to think that there is nothing 
in it contradictory to our present knowledge of the properties of 
matter, thou^rh if verified (as, for llie reasons to be stated, I fully 
behevc it will be) it coastitutes an important addition to tlmt 
knowledge, 

The notions which have occurred to me have made theessential 
part of the phenomenon so much clearer to myself that 1 fancy 
they wdl not be uninterestiog to your renders 

By the term " vapour-tension ’’ at a ^iven temperature I mean, 
os I believe is usual, the pressure at which a liquid and a vapour 
can exist permanently together at that temperature, or the maxi- 
mum pressure whieh the vapour is able to exert at that tempera- 
ture, or the vapour pressure under which a liquid ceases to 
evaporate, or the total pressure at which it begin s to bod By 
the term " boiling-point ” T mean the temperature of a liquid 
under a total pressure equal to its vapour-tensioii. 

Nowin ardcr that a solid may Bublune or pass directly into 
the vaporous condition without melting, it mu^t be either at a 
temperature below the meltiog-punt, so that no liquid attempts 
to form, or else at such a temperature that any liquid formed 
xball instantly evaporate ; which It would certninly do if it were 
above^lhe boilmg-poiDt, thatm if the total praBime on it were 
Jau tlun the vapoar tension 

A solid, under either of dhese circnmstanccs, gives off vapour 
from its free surface at a rale depending on, hut not necessonly 
proportional to, the supply of hit ; for there is no definite sub- 
mamg point Cn a solid, any more than there is a. definite uva 
pnraiing point fot 2 liquid, SO that the temperature of the solid 
need not remain constant. When a liquid n evaporabng, the 
more you heat It the faster it evaporates but not at a compen- 
Mting rate, and the temperature riiea as well ; if this beitrue 
for a liquid, much more will it be true for a solid, whose 
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evAporaiioB u Bltvaya more encumberedi partly, no doubt, 
because its evaporabn^ surface is n Ax Lure. The only 
limit to the nxc of temperature of a liquid is its boiliug, but 
if this be prevented it may get superheated , and, 'unless the 
solid boil duinteip'flie mteiiiolly) it can becouw supurheated 
to any extent. The ^Mssibility of thw internal disiiUegration we 
will examine directly, but at present we will consider it practi- 
cally ffi/. 

Let us grant then that a subliming solid always rises m tempe 
nature if lieated at aouHicientrate, and Dr, Carncllcy’s propO£Ui(>n 
follows. 

We have seen that no hquid can exist at lemperatures below 
its freezing- or above lU boiling point, so that if we wish to 
prevent the 'possibility of Us existence, vc need only make these 
two points 'icoincide. This can always he done by diiuiiiisliing 
the pressure, for the boiling-point of all subst.kiiCC'i h greatly 
affected by changea of pressure, \ihile the fiee/ing-^oiiU is only 
slightly altered, and even, in the case of ice, in the oppusne 
direction, 

Start then with the 'olid below its meUmg-point, and reduce 
the pressure on it till the bmlin^r juint coiiicideis with, or jia^-se*, 
below the melting poiul. There la now no region where iKpud 
can exist, and the solid must iherefotc sublime, but, by our 
supposition, a Gubhming solid if heated will get hut, lieuce the 
solid may now assume any tciiiperriture you ijIcom , and the 
hotter It gets the more piessure may 1>e brought to hear upon it 
without causing it to melt, t,e, the prchstire may he allowed to 
increase to anything short of the vapour ten-iuri at the new 
temjieralure. if heated sulhcienlly, then the whole atmospheric 
prcssuiemay he let Jii, and no mclung mil occiii. All that is 
necessary is that heat shall he siippliLcl at a sunTicient rate to 
compensate for the rapid evap mil ion (which howcvei will 11 L 
be so rapid as in the vacuum), and In picvcni Us tiitipei liuie 
falling to the boiling-poiid , (or if iL reached llii'*, pait (or all) 
would (jnickly liqucly, and ihc whole fall to (oi luwanU) the 
melting point. 

Thm ue have ihc remarkalde propositmu tlut if, by the pro- 
cess of lowenng the l>jiliiig-pi>int to LOiiictde wiili cir pass hcluw 
the meitiDg-point, ue manage to get ice across the gap uliich 
ordinarily si pirate-, ihe-e two points, it may he heated Ln 120’ 
or to any other lem]iLralure , and that when at 120' il \m11 be 
permanent, and will not melt even under the whole pressuic of the 
atmosphere To prevent Us mclliiig you must keep on heating 
It if allowed to cool to 100", fivc-cightli-. of it will be mstintly 
crushed to water, and the whole will he at o'' (assmuiiig, what 
IS nut likely to be correct, that the speciAc heat of hot ice is i) 

There la still the queiMuu uf the pissibiJiLy of luteiiial melting 
or siililimation to he ecjnsidcied. 

Now 1 suppoae that if a solid is pcifectly lioinogcncous, a 
change of slate in its inteiiur would wuh great difficulty ( ccui, 
and the solid might leadily he superheated, 13 iit an cklcss of 
pressure at any jioiiii, such as would he produced by .1 hubldc ot 
air, would readily del eimine n mellin;r-centie In I'roF l)n 
dull', ice-Hower expciimBiit the nuclei arc [imbably ininiUe 
bubbles of air, and the ice wnlls ut the cavities jiruduced aie 
subject to the pressure of this an in addition to that of the 
vapour , and acoonlingly melting set^ in and spreads. Lul 13 r 
Carnelley's ice is formed tn vatuoy so that no air bubbles aie pos- 
sible, and the only nuclei ihat can properly exist are li.lle 
bubbles of enclosed vB]Xjur , and ihe^e, 1 imagine, canscaiceiy be 
absent Let us luquiic then what l.lii bappin iii the case ul one 
of these bubbles when the temperature the ice is raised either 
by radiation or condnUion. limully, while the tcmperatuic is 
consiant, the vapour is saturated; but no liquid la formed because 
thiB temperature is below the inelting-p nnt When heat is 
applied, the loe, being leris diathcrmanoiis than the vapour, will 
get heated hrat, and so long as 1 he temperature keeps rising it will 
alHaya be a liMle hotter than the vapour, h hich consequently is 
not quite ealtirated, and the pressure it exerts is les^* than the 
" VBpotir-tenEion" (1 e the lempcriitnrc is above the boihng point), 
and no water can be formed. The cavity will of course eulaige 
by bublliMtion, tmt very slowly, much more slowly m fact than 
Otttiide, ifn YTOuiu la there artiAciaiiv muntaineiL 

Bat if' cookng be permitted the ice will cool the fastest ; and 
the vapoupwt once becomes over ‘•saturated and condenses. The 
temperetnre la now below the boding point, and liquefaction 
imtanily Mta in and rapidly <^preads, the ice conaummg its own 
heat In the procea;!. 

Internal disintegration therefore^ will not occur while the tem« 
peralnre 15 rising, but it uiU aet in at a great pace if it be showed 


to become statiuiiaiy or to fall, milLo; iheie be an ulier ab;>eijLL 
of nuclei. If the temperature rises verj high the pres^jUrc of the 
internal vapour uill of Luurse be great, and uliiinatcly might 
even be able to burst the ice, but tlus would scarLcly uccui under 
several atulO‘^phe^c^. 

It would be interesting if Dr. Corncllcy would kindly try the 
following cxperimeuis ■ — 

I, llea.t ICC invacuQ with a pressure gauge, and, ^till heating 
it, stop the passage to the condenser so llmt the jircssure is 
allowed to auLUinnJatc, and note the pressure and temperaturt 
when collajise occurs 

2 Heat ice up to any Icmperatuie, and, still maintaining a 
go^id vacuum, remove the supply of heat, aud see if the ice docs 
nut collapse. 

j lleut the ICC up Lu 120 °, and, still heating it, let 111 the almo- 
sphere gently (but make the iir tome in tbiuugh but pipes, (jr it 
will inch the ice), and see if the lec dues not lost rallier Ini ger 
than It would have done in the vacuum, becaii e the cvapuraliun 
will be niuie obstructed BliL if the sccund experuuciit succeed, 
the temperature must never be allowed to fall much or to remain 
staLionaiy long. 

1 ' mally, it is im]jorlant to point out explicitly that the Canielley 
experiment has no bcaiing on the change uf the meUing-point of ice 
with prcssuie ( )ur knowledge on tins point remains as it w a , vi? 

that the vihie alwnit zeio ceoiigrade la - 0071 , that it tu 

say, the mcUing-point rnc*! and falls ib jut 0071 “ centigrade per 
alino-.phcrc uf ]iie«isiue decrease ur increase 

Of course this iiuniber is ujt ab_olulely constant, but its vaua 
non with prea^^ure ts very slight, and moreover has no beaiing 
on the C arnellcy cxperiuientj as uas uaturnlly but cn.uicoii'^ly 
supposed by I'ruf. retterssoii in the IkiuhU (18), md I believe 
.il 0 by Prof Ayilun at the k licmical Society, though 1 liad not 
the pltiisure of hearing his innaiks 

IJniVLMsily ColK ge, 1 undon Om\L 1 iJ Loui.e 

N^oie — With icFcicnci to the above ccoml cxpcnmcnt xiul 
the reasoning uhicli ^ugge^lcJ it, u is imp irlmt to remark that 
I T have all along assuiiicil ihaL the vapnur tension of ice at anv 
tempemture la piecisely the ^anie as that of water at the same 
temperature Hut Prof F’oster consider^ it pos^ilile ihil the 
vapour tension of ilc may he less than ih.Uof water, and would 
hence explain the )>erniancnce of vapuiu inside an icc-cavity 
w iihniit attending to whethei die teinperatiiic were rising m falling, 
])Tovided itweic not falling loo tjst ihis would be a most 
imjiorLaiit fact to discover and verify , but 1 think tlic Larnclley 
experiment in itx incscnl foim docs nut inform us conccniing Us 
truth or falsity. 

Anothei thing it nmy be interesting to note is the lale of 
vaiiation uf b iling-pnmt with pies me at dilUrent tcinperalurLs, 
which can be L.ilculatecl on ihti iiimlynamic jninciplts (afn r 
I'rof I lilies Thoin on) hum empnical data fur the latent heit 
(if steam, and fur the density of saturated ‘team at .iny Icmpe- 
rature 

Jl IS, at ihe temperature 9 niid iJie pies ure /, — 
dQ _ _ 

273X^008 X (79b 2 -" 6950)7/ 
a fiactioii which his the value 2S at joo" C , and 2180 at o" C 
till, c numbers leprtaent iJic raU of ii'^e oi fall of boiling- 
point in centigrade degnes ])Lr 'ilni'isjiherc inciease 01 dLcrc.a c 

liiltgriiing ihis cqii.niui', wc gtt llic value tif tht v.ipuu'- 
tensioii p uf wafer in atmospheres (me.>a lj'neT per squaie cent; 
metre) at any absuluie Icuiprraluic 0 , w? — 

l(.g/ = 9 1728 I f.OS log + 796 2 f -- - -M , 
i 0 ^373 0^ ' 

the logarithms being to the ba^c <;■. 

On the Spectrum of Carbon 

I HAVE a great respect for Dr, W.Uts’s spectroscopic iioil^, 
nevertheless the expeiimeuti he has desciib^d in Naiuiie, 
vol. xxiu. p 197, appear to me wnguloily inconclusive fur the 
purpoba for which he hoa adduced them How could any one 
expect to get a lube of gas free from hydrocarbons when the 
joiiUx were of India lubbei and melted paialTin? I have long 
since found it necessary to forego rubber joints if I would 
exclude hydrogen, Salethas shown that (he hydrucarbuns from 
the blowpipe llaiiie used m ‘caling in wires, &c , and ihe last 
traces of dust, can only be lemovcd from lubes by Ijiiiinng ifatin 
out in ■ current of oxygen 1-ut mure ihan this, I have found 
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that even with joints all mode by fusion of the glass it was well 
^ nigh impossible to get nd entirely of hydrogen. Mr Crookes 
ha<;, I believe, found that the last traces of moisture adhering to 
glass con only be expelled by heating to the soflening point of 
the glass. This tallies with my own experience. In a senes of 
experimenta on the ultra-violet water spectmoi I had occasion to 
photograph the spectra of soarks in sundry gases wet and dry, 
and found that in gases whicn had been pas^ed through a tube 
full of phosphoric anhydride the water-spectrum still appeared 
strongly. iLven when the gas had been passed very slowly 
through two tubes each half a meter long filled with calcium 
chloride, and then ttirough a similar tube full of phosphoric 
anhydride, and the part of the tube where the wires were sealed 
had been heated strongly for a long time, while the current of 
gas was passing, traces of the water spectrum still often ap- 
peared. But Dr WatU did not see the hydrogen lines m his 
lube My difficulty has always been to avoid seeing them when 
the pressure of the gas was sufficiently reduced and a large 
condenser used with the induction coil. True : tubes of gas may 
not always show them even when hydrogen is known to be 
present The spark takes a selected coarse of its own, and docs 
not always light up all that is in the tube Carbonic oxide does 
not generally show oxygen lines, and m tubes exhausted by a 
Sprengel pump the lines of mercury do not nsuaily appear until 
the pumping has been earned far. A real test would be to see 
wliether when the spark gives the line-spectrum of carbon the 
hydrogen lines do not aUo appear. The experiment withnaph- 
thahne Prof. Dewar and I have repeated and di-cussed else- 
where, so 1 will say no more on it than thij^, that purity in 
regard to chemicals ib a relative rather than an absolute quality, 
and that it is only from a long series of experiments chosen with 
a view to ehiuinale the effects of accidents of all kinds that any 
safe induction in this kind of spectroscopy can he reached 

Cambridge, January 4 G D LiVEiNG 

[To save time we •'iibmitled Prof Liveing's letter to Mr 
Watts, who sends the following reply — En ] 

1 SES no reason why iiidia-rubber sluppen may not be used in 
the con'itruction of an ap^iaratUb to be filled with a gas at atmo~ 
ipherxc pr^ssurf, or nearly so The case w'ould be altogether 
different if we were concerned with the constnictjon of a vacuum 
tube, and 1 take it that most of these statements of the difhculty 
of getting nd of the last traces of moihlu/e and of hydrocarbons 
adhering to the glass refer to cases where the pressure is to be 
only a few millimetres But w^hen a current of cyanogen at 
atmospheric presburc, made from dried mercuric cyanide, is 
passed through a U-tube filled with phosphoric anhydride, the 
gas IS surely dry to all intents and purposes (I do not say that the 
glass would not give off traces of moisture, &c , if the pressure 
were to be reduced to an extreme point) , at least there can be 
HO little hydrogen present in the tube that to ascribe the spectrum 
given by the tube to the hydrogen present 111 it is to adopt an 
extreme hypothesis, which must be supported by cogent experi- 
mental evidence before it can be accepted. 

But if the defect of the experiment be in the use of india- 
rubber there can be no great difficulty in coiistrucliiig the appa- 
ratus entirely of glass, and if we are to give up the view that the 
groups 8 (5165 to 5 ^ 8 *) 7 ( 5^35 1 ° 5478) are due to carbon. 

It mubt be shown that they are iiul present in the spectrum of 
the spark m cyanogen nt atmospheric pressure when bufficient 
precautions are taken to obtain ilie gas pure, I have never 
examined the spectrum of the spark in cyanogen without seeing 
them, and have every confidence that Prof J iveing will stiU 
find them there after he hab taken all the precautions he may 
think necessaiy. 

But admitting for the sake of argument the justice of Prof. 
Liveing’s contention that the cyanogen in my expenment con- 
tained a trace of hydrogen and that the naphthalin contained a 
trace of nitrogen, then this seems to be the iheoiy offered for our 
acceptance — Biat the spark in uitrocarbon gas containing a trace 
of hydrogen gives the lines of hydrocarbon, and that the spark 
in hydrocarbon gas containing a trace of nitrogen gives the lines 
of nitrocarbon. Docs Prof Liveing hold doiA of these hypoihebcs 
to be reasonable ? W. M. Watts 


Geological ClimateB 

The letter of Prof. Haughton in last week's Nature bo 
bristles wuh figures and calcuTalions that some of jour readers 


may feel a little puzzled and may be unable to detect the fallacies 
that lurk among them. The question is far too large a one to be 
fidly discussed in your columns, 1 shall therefore confine mySelf 
to pointing out the erroneous assumptions and false inferences 
which vitiate all the learned Professor’s calculations, having done 
which my own theory will remain, so far, intact. 

The whole argument against me is based upon an ideal ice- 
cap," extending from the Pole to lat 60°. A considerable but 
ununown thickness is given to this imaginary field of ice, and it 
is then calculated that the tlirce great ocean streams, even if 
admitted to the Arctic area in the manner 1 suggest, would not 
get nd of this mabs of ice There are however several important 
misconceptions and illogical dcducUona underlying the whole 
argument, and when these are exposed the results, however 
accurately worked out, become completely valueless 

We first have it stated that if heat and cold were uniformly 
distributed over the Polar regions the whole would be per- 
manently frozen over, and an ice -cap be formed of great but 
varying thickness, diminishing from the Pole to about lat 60". 
But even this ]ireiiminary statement is open to serious doubt ; for 
ICC cannot be formed without an adequate supply of water, and 
over a large port of the Polar area no more snow falls than is 
annually melted by the sun and by warm southerly wmdb blowing 
over the heated land-surfaces of Asia and America. Admitting 
however that any such icc-cap could be formed, it would certainly 
not form in OfU year but by the accumulations of a long senes of 
years , and any estimate of the total heat required to melt it ha*) 
no bearing whatever on the annual amount that would be 
sufficient, since this depends solely on the nv^roge thickness of 
the ice annually formed, uf which Prof. Haughton says nothing 
whatever. 

The amount of rainfall in the Arctic regions (mostly m the 
form of (.noH) la certainly very small. It is estimated by Dr 
Kink to be only twelve inches in Greenland, and this is probably 
far above the average. All that falls on the inland plains of 
Asia, Europe, and Ameiica is however melted or evaporated by 
the action of the sun and air far from the influence of the Gulf 
Stream. Ihe thickness of icc formed annually over the whole 
area of the Arctic Ocean I have no means of estimating In 
open water in very high lafiludes it may be considerable, but 
perennial icc- fields can only increase very slowly. 1 Rhould 
therefore very much doubt if the thickness of ice now formed 
annually over ihe whole Arctic area averages nearly so much as 
five feet , and Prof. Haughton himself calculates that our own 
Gulf Stream is now capable of melting this quantity 

The first assnmpllon, therefore — that the amount of beat 
required to be introduced into the Arctic regions in order to raise 
their mean tempcralure above the freezing-point is ‘’accurately 
measured " by the amount required to melt an "icc-cap " covenng 
the whole area to a thickness of several hundred feet — H grossly 
erronerju'^ , and it is so because it takes the hypothetical accumu- 
lated effects of many years Arctic cold under allogctber impossible 
conditions and then estimates the amount of neat required to 
melt this whole accumulation in one year ^ 

But we find a second and equally important eiror, in the 
assumption (involved m all Prof llaugliton’a arguments and 
figures) that all the ice of the alleged “ideal ice-cap" mu.st be 
melted by that portion of the Gulf Stream which actually enters 
the Polar area, wheie its temperature is taken to be 35 F. or 
only 3" above the melting point of ice A large Quantity of the 
Arctic ici*, however, e\ea now fioats southward to beyond lat. 50° 
m both the Atlantic and Pacific, aud is melted by the wanner 
water and atmospheie and the hotter sun of these lower latitudes. 
Now, as it is an e'-sential part of my theory that much of Northern 
Asia and North America were underwater at those early periods 
when warm climates prevailed m the Arctic regions, it is clear 
that whatever Arctic ice was then formed would have a freer 
passage southwards, and as the south- flowing return corrents 
would then have been more powerful and more extensive than at 
present, a much larger proportion of the ice would have been 
melted by the heat of temperate instead of by that of Arctic seas 
Prof, Haughton admits that the Karo Si wo and the Mozambique 
currents together, if they entered the Polar seas, would be equal to 
the melting of a layer of icc more than thirteen feet thick over 
the whole area down to lat, 70°, But if our own Gulf Stream 
IB sufficient to get nd of the whole of the ice that now forms 
annually — as Prof, Haughton’s figures show that it would ivo- 
bably be, and as it would be still more certainly were Greenland 
dcpics^cd, thus ceasing to be the great Arctic refrigerator and 
ice -accumulator — then the heat of the other two currents would 
be employed in raising the temperature of the Arctic seal above 
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the freezing-point ; and if we take the area of the water 
about equal to that of the land, we shall have heat enough to 
raise the whole Arctic ocean to a depth of full 180 feet more 
than 20" F , or to a mean temperature of 53” F , and a<i this 
would imply a still higher surface temperature it is considerably 
more than 1 reouire 

Unless therefore Frof. llanghton can prove that the amount 
of ice now forming annually in the Polar regions u very much 
more than an average of five feet thick over the whole area, hi^i 
own figures demonstrate mv case for me, since they prove that the 
rearrangement of land and sea which I have suggested would 
produce a permanent mild climate within the Arctic circle and 
proportionally raise the mean temperature of all north-temperate 
lands. 

Briefly to summarise my present argument — Prof Haughton's 
fundamental error consists in assuming that the true way of 
estimating the amount of heat required in order to raise the 
temperature of the Polar area a certain number, of degrees — 
first, to suppose an accumulation of icc indehniLcly greater than 
actually evists, and then to demand heat enough to melt this 
accumulation annually 'ihc utmo&t fositble accumulations of 
ice in (he Arctic area, during an indefinite number of years ^ and 
under the most adverse physical londiitons imaginable, are to be 
all melted m one year , and the heat required to do this is said 
to be the "accurate measure” of that required to raise the 
temperature of the same area about 20”, at n time when there 
were no such great accaiuulations uf ice and uhen all the physi- 
cal conditions adverse to its accumnlalton and favourable to its 
dispersal were immensely more powerful than at present ! 

When tins fundamental error is corrected, it uill be seen that 
Prof. Haughton’s calculations are not only quite compatible 
with my views, but actually lend them a strong support 

Aifred R. Wallace 


By the courtesy of Mr. Ingram I am enabled to say that the 
tree at Belvoir supposed to be Araucaria Cunmnghann is in 
reality, as surmised by Capt. King, Cunntnghamia uncnsis 
The Cunmnghamia is a native of Southern China, whence it 
has been introduced into Japan. In thi<s country it was origin - 
ally grown under glas*-, but, as the instance at Belvoir illustrates, 
6U^ protection is not absolutely requisite. The tree is however 
somewhat tender, and so far as I know has never produced its 
cones in this country in the open air 

As to the Bamboos hardy in ibis country, it may be well to 
warn those who are not familiar with (he plant^i not to expect to 
see the gigantic and rapidly -growing gra.sses that go under this 
name in the tropics. Rarely indeed do they attain m this country 
the dimensions even of the Ai undo dotiax^ so familiar to travellers 
in Italy As accuracy of nomenclatuic is proved in this and ihc 
foregoing instance to be a matter of much moment, it may be 
well to SAy on the authority of the late General Miinro that ihe 
Himalayan plant commonly grown in gardens as Arundinai la 
falcata is more correctly called Thamnocalamu^i Fakontn, that 
the Bambusa sracihs of gardens is the true Arundinarta falcata 
of the Plimafayas, and that the Japanese Bamhusa metaU is 
Arundinana japonura. General Munro’s monograph of this 
group IB to be found in the twcnty-sixlh volume of the IramaC' 
lions of the Lmnenn Society, part 1, 1868, while his remarks 
on the cultivated species may be found in recent volumes of the 
Gardeners* Chronicle^ particularly lu vol. vi 1876, p 773 
The simultaneous flowering of Thamnocalamus Fahoneri a few 

J rears ago in all parts of Funope created much attention, and was 
□deed a remarkable illustration of hereditary tendency mani- 
fested under very varicrl climatal conditions The flowering 
of this grass was by no means looked on with unuiixed gratifica- 
tion, as it entailed as a consequence the death or protracted 
enfeeblement of the plant. 

A visit to Kew or to any of our larger nurseries will suffice 
to show that there arc other Bamboos (that is, grasses belonging 
to the group Bamhusea^^ if not true Bamhusas) which are hardy 
enough to withstand even such ngorous winters as those of 
1878-9 and 1879-80 Maxwell T. Masters 


Climate of Vancouver Island 

The letters on this subject which have appeared in Nature 
(vol. XEiii. pp [47, 169), have reminded me of a " Prize Essay 
on Vancouver Island By > Charles Forbes, Esn, M.D., 
M.R.C.S.Eng,, Surgeon Koval Navy,” which was publl h^ by 
the Colonial Government In 1863. It codsibIb of Riily-one 


closely-printed octavo pages and eighteen pages of Appendix , 
the latter containing several Tables on the Meteorology of the 
Colony 

The following is a portion of the " Abstract of Meteorological 
Observations taken at ihe Royal Engineer Camp, New West- 
minster, during the year 1861, by order of Col K C Moody, 
RE,, Commanding the Troops. Lat. 49" 12' 47" N., Long. 
122“ 53' 19" W.” (p. 3, Appendix) — 

Max temp, of air in shade at 9 30 a m., July 9, 74 3“ F. 

t 9 fi II 3 II 840 ,, 

Mean ,, ,, 9 3° a 48*8 n 

li If II 3 3® P S^‘2 ,, 

Min ,, ,, 9.30 a m., Jan, 21, 20 o ,, 

I. II II 3 30 p.ni., Dec.2j, 24 o ,, 

Mm. temp on gra*^ on January 21 . lO o ,, 

All the ob&crvalions were made at 9,30 a m. and 3 30 p.m. 
daily throughout the year Wm 1‘engellY 

Torquay, January 6 

Dimorphic Leaves of Conifers 

1 r is now generally believed that some of the varying forms 
a!)>^unicfl by individual plants or animals m the course of their de- 
velopment arc as it were the reflex of in ancestral slate of things. 
From this point of view the different foniui of leaves assumed by 
•‘Omc Araucarias, as well as by many other conifers, become of 
particular importance 'llic Rctinosporas now so common in 
our gardens and on our balconies represent an unmature stage oi 
some Thuya, the proof of w Inch statement is occasionally furnished 
by Iht plains which suddenly assume Ihe foJjngc characteristic of 
that genus. In various sjiccils uf junipi r, notably in the Chinese 
juniper, two forms of leaf representing the juvenile and the adult 
condition occur together on the same branch. 

Assuming iliat llic juvenile, or "larval” forms, as thev have 
been called, do really represent prcviuuh conditions in the nislory 
of the species, it might be expected that some of the fossil coni- 
fersc would be characlerued by Ihe possc'^sion of this larval 
foliage to the exclusion of any olner But if I mistake not both 
forms of folioge have been met with in fossil as in recent conifers, 
and the pedigree of thc^c plants is by so much the more pushed 
back 

1 he resemblance m the form nnd arrangement of the adult 
le.'ives in some Thuyas .ind allied plants to the disposition of the 
leaves in Selaginella ‘'hould not be overlooked in this connection 
nor the 010*^0 resemblance between the foliage of some species ol 
Lycopodium proper and the "larval” leaves of many conifers 
as above referred to. Maxwell T. Masters 


Dust and Fogs 

The miteorological conclnsions of Mr, Ailkcn’s importanl 
paper, published in Naiure, vol xmii p 195, vvilj, if adopted 
without further examination, even temporarily, exercise an un- 
fortunate influence upon the pre^^ent attempts to nd the atmo- 
sphere of our large towns of their cver-recurnng fogs glooms, 
and mi*^t5, and those conclusions certainly are not supported by 
suJi evidence as we already have as to the production of fogs on 
a great scale, however much indicated by experiments in the 
laboratory. It 15 stated that, " It having been also shown that 
all forms of combustion, perfect and imperfect, arc producers of 
fog nuclei, It IS concluded that it is hopeless to expect that, 
adopting more perfect forms of combustion than those at present 
muse, we shall theicby dimmish the frequency, persistency, or 
density of our town fogs ” Noiv, first as to fiequency what are 
the facts with regard to localities differing m their methods or 
materials for producing heat ? Every one living in or near 
London knows that fog>, thick mists, and dork days are far more 
frequent within than without its circumference, and expen- 
ment has shown that sunshine is both less frequent and much 
less intense within the metropolis. And, according to Mr. 
Aitken'a theory, something of the same kind ought to be observed 
wherever large quantities of fuel are burned, whether smokeless 
or not. Thus, the large towns of the Ccnlment, where wood 
and charcoal are in general use, would have their peculiar urban. 
fogF. But they are free from any fogs beyond those which are 
common to the country. And Pari*:, before coal w os much used, 
ought to have been distingui'>hed by mure frequent fogs than the 
surrounding country. But it was not ■•o marked out No oasis 
of fog prevailed there w ben the sun ‘•hone brightly beyond its 
precincts, ai in our own capital. And Pfiladelpnia, which bums 
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Anthracite, ought not to rejoice in a pure and transparent 
atino&phere. 

Similarly, the South Wales coal and iron districts would be 
ceiUres of fog clouds and mist, like Birmingham and Newcastle, 
But they axe us free from fog as the 'purely pastoral valleys of 
Wales. 

Next, as to persistency Early in the morning of January 31 
last, in some districts of T nndon the fog extended considerably 
above the tops of the houses, m others only alijut 10 or 20 fett 
from the ground in any intenaity. Wliere the fog extended high 
the smukc mixed uith it and pioduccd a yellow fog, but where 
it remained Io\i the smoke escaped into the upper air and rlnfictl 
away, leaving a white fog below, so pure as to be a very unusual 
phenomenon at lo a m in a London street Now it wis remark- 
able, IbaL wherever the white fog prevailed m the morning, the 
Bun soon obtained the mister^' and dispelled it more or less, but 
m tlie smoke obscured districts a dark yellow fog continued 
throughout the day 

White fogs may doubtless be exceedingly dense Hut >vdl not 
an admixture of smoke increase its den ily ^ 

A humid atmosphere is not necessary For the pioduclion of 
miiil and haze. The frequent long-conlinucd prevalence of blue 
haze over the whole country, not excepting the ear.! coasts, in the 
dnest en^t winds of spring, would be a subject dc'ierving invcsti 
gallon Tbcy sometimes extend Lo a height much above the 
tops of our hij;hcst mountains Experiment', such ns tho-c of 
Mr Ailken will, we may hope, ultimately solve this problem nl 
meteoiolog)’, K J^UbsLLL 


Low Temperature 

Tllfc reading of the thermometer liere Inst niglit, January 15, 16, 
was the lowest ever recorded at this o'lseivitoiy in the course of 
thirty Lhiee years The reading was 4^6 F, the previous 
minimum having occuned nn December 24, iS6q, when the 
mercury stood at 6" 7 V. S J Ferrv 

btonyhiir^t Ubseivatnry, January iG 


A ''Naturar* Experiment In Polarised Light 

Break nffa plate of ice and hold it between tlie ^ky and a 
pool of water. lE leHectcd image will show the beautiful 
colours due to polarised Ii^ht 'J he incident rays should come 
from a part of the sky about 90' from the sun, and reflection 
should take place at the polarising angle for walei, and the plate 
will probably require adju-'ting li bung out the niaxiiiium effect 
Water, vaoorous, solid, ami liquid, thus lumi'.he'^us with pulin ci, 
crystal, and analy ei 1 do not rciueinber to have rc.ad any 
account of ibis veiy simple experimeul. For w hich Nature pi ovidcs 
all the uiAtci laU, t has 1 . WuilMi-Li 

9, Beech Grove, iLirrogale, January 10 


STAT/CS AND DYNAMICS OF SKATING 

M any years ago, when skating was but in its infancy < 
skates were made of bone, and if they could be 
made to stay on the feet they were considered to answer 
their purpose sufficiently w6ll 
More recently iron runners with wooden beds came into 
use, and accuracy of arljustmcnt on the foot, horizontally 
and longitudinally, tras imde easier by means of leather 
straps and a sciew passing into the heel of the boot , and 
these adjustments, made bapharard, were quite sulhcient 
for tlie.skating of those days, namely forward skating 
Within the last twenty yeais however skating ha^ made 
enoi 1110115 Atndes, back skating becoming an essential 
qualification of a finished s parer , and hence not only 
more perfect forms of skate aic demanded from the 
maker, but also the adjudment of them on the boot be- 
comes an impoitant part of his duty. 

There are three points to be attended to in the adjust- 
ment of thd skate, besides the obvious one of placing the 
fikate medially on the foot. 

/ Height of foot off the ice where the greatest breadth 
of the sole of boot occurs 

2 Height of foot otf ice at the heel 
3 Position of the skate longitudinally or lengthwise 
on the foot 


FtrsI The height of the foot from the ice should be 
such as will enable the skater to lean over sufficiently 
when on a curve, and such that he may be able to get a 
owerful enough stroke If he is too low the edge of the 
oot will come in contact with the ice in leaning overt 
and also in taking a stroke . a fall ensuing in the firs, 
case, and a disagreeable and dangerous overstrain in the 
second To avoid these the sole of the boot should sub- 
tend an angle at the bottom of the runner of about 96 
deg i e for a sole 3^ inches broad the edge of the runnci 
should be inch Iram the sole, instead of varying from 
I J to I J inch, which are the heights of skates commonly 
met with 

This angle of 96 deg will be found to clear the ice m 
both striking and leaning over for most skaters, and any 
greater height than is given by this angle should not be 
used, as it is not necessary, and only throws an additional 
strain on the ankle 

Second The height at the sole having been fixed, the 
next point is what should be the height at the heel ? In 
fact is the foot to be parallel to the skate, or is it to rest 
on an incline ? 

Dove w.!-! the fifat person, in his *' Skater's Monitor/* 
piibli>.hrcl in Edinburgh in 1846, to write on the position 
of the skate on the foot, summing up his lemarks by 
snying, “Level woods then are for shoes whose heels 





and soles arc equally prominent, but high heels must be 
sunk into the skate- woods ” This was quite correct at 
that lime, when b.ack skating was little practised, and 
when the skate which was then worn was made very flat, 
in fact almost straight at and near the heel Now, by 
universal consent for figure-skating, the iron is made a 
segmenf of a single circle from toe to heel, feet 
being the radius Yet, notwithstanding these changes, 
Vandcrvcll and Witham, as lately as January, 1880, in 
their “Figure Skating," recommend the very same 
parallelism of the foot to the skate instead of parallelism 
of the top of the blade to the icc, as it should be for 
modern skating, as 1 shall subsequently show 

In Fig I IS shown the result of adopting Dove's or 
Vandervcll and Witham's position, ie no heel It 
might be thought that a person standing on a curve 
would balance comfortably at the middle of the curve, 
but this cannot be, for a person standing naturally on a 
level surface docs not distribute the weight of his body 
equally over the length of his foot, but by far the Reiter 
part comes on the heel, and therefore the centre of pres- 
sure of his body is nearer the heel than the toe, and con- 
sequently if he is standing on a curve the cui ve must roll 
up in front and down behind till the upward pressure ol 
the ice just passes through the centre of pressure of his 
body The point of contact of the skate on the ice will 
therefoic not only be much behind the centre of the 
skate, but will be a little behind the centre of pressure of 
his body when standing on a level surface, as he now 
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rests on an incline Of course the foot stocks of the 
skates being too low behind would produce the same 
efiect as too low a heel to the boot, 1.^. throw the balance 
Coo far back ' * 

Fig. 2 shows the position the Skate will have on the ice 
if the heel is too high, i e the centre of pie&sureis thrown 
too far forward, and consequently the skate must roll up 
behind m order to get the proper balance 

In Fig 3 is shown a skate in the proper position on the 
ice, t.e with the heel raised so high as to throw the centre 
of pressure on the centre of the foot and skate 

The proper height of the heel of the boot to obtain this 
result will depend on whether the fool stocks of the skates 
are level, as they ought to be, and the exact lieight will 
vary with different individuials, depending ^ou whether 
they naturally stoop or lean well back, and probably also 
on the boots they arc in the habit of walking m, and 
therefore can only be determined arcuralcly by trial , but 
a half-inch heel is by no means too low for mo'^t persons 

Third With regard to the adjustment of the skate 
longitudinally, Figs 4 and 5 will show the obvious effects 
of not fixing the skate properly on the foot , in Fig 4 the 
skate being put too far foiuard, and m Fig 5 too far 
back 

Having now shown how to proem e the balance on any 
desired part of the skate, it only remains to be shown 
why the [position of the skate, with the balance on the 
centre as in Fig 3, is the proper one , and as the effects 
of the various positions arc most evident in skating turns, 
I shall confine myself enlirdy to them, commencing by 
giving the theory of tmns, which 1 believe has never been 
satisfactorily explained 

It IS impO'>sible m a few words to describe accurately 
and fully the forces which come into action in making .1 
turn, but my object will be attained by describing what 
I consider the basis of the whole theory of turns, namely, 
that a turn is not a twist round of the body made by the 
skater at the moment of the turn, but the Uirnmg round 
of the body IS the result of a reaction of the ice on the 
skater caused by Ins putting his skate (by rolling on to 
the toe or heel) m such a position as to make that part 
of the skate bite or grip the icc, producing a force oppo- 
site, though not directly opposed, to Ins direction of mo- 
tion, but parallel to it I'he direction of this reaction is 
shown by the arrow n in Fig 6, and being exerted at 
some distance from the body, it nccesSiinK tends to turn 
the body round m the direction of the arrow fi It will be 
evident that (he gicater the distance of the point of appli- 
cation of this force fiom the rui\c the skater 15 describ- 
ing, the greater will be the louple tending to turn round 
the body 

This action can be shown by means of a disk of lead r, 
in Fig 8, with a light rod through it If tins be made to 
rbll on a table, ana a force be applied to the rod at d by 
means of the finger, the action or reversing the body and 
preserving the same inclination w ill be distinctly showm 
Suppose the skater then about to make a luck turn, and 
that he balances near the heel of his skate as in Dove's plan, 
then, as he can only roll a very little further back, .1^ lie is 
already on the heel of his skate, the Ie\eragc, and hence 
the couple tending to turn him round, will be almost «//, 
the cusp he makc^ being of the shape shown in Fig 7, 
instead of being of the shape shown m Fig 6, and conse- 
quently if he IS to turn round in time he must give his 
body a wrench round, which is of com sc vcr_y inelegant, 
and very difficult to accomplish. If the balance is on the 
heel the cusps of the forward turns are much larger than 
the cusps of the back turns, thereby tending to make 
the back turns more difficult than is necessary, but even 
with the balance on the centre of the skate back turns will 
be more difficult than forw.nd turns, as the formation of 
our bodies prevents the bend mg up of the foot more than 
a few degrees, even with a boot off, whereas we can bend 
it down 40 deg easily 


With the balance on the centre of the skate back turns 
can be performed without .my vyrtneh or swing of the leg— 
.1 thing that is physically impossible if the b.ilancc is on 
the heel, as it inuit be in Dove’s or V.indervell and 
Witham's plan. Chahi Alex SiEVENbON 


JOHN DUNlAN the ALFORD WE A VER AND 
BOTANIST 

O N the last day of 1880 the University of Aberdeen 
was presented with a herbarium of 1131 specimens 
of the British Flora, gathered, preserved, named, and 
locali-cd by an aged countiy weaver who lives near 
Alford in Abei decnsbire He is no ordinary man, as the 
accumulation of such a botanical collection is alone 
sufficient to pinvc It represents a portion only of the 
scientific labours of nearly fitty \ears - for much of these 
have been I'cstroyed by time and the moth This 
remarkable man, who is now a pauper on the parish 
winch his been the scene of Ins uncxtmgiiishable scien- 
tifii, enthusiism, should be better Icnown to the scientific 
world, and .i short sketch ot his life and labours may not 
be unacceptable 10 the readers of Napurf. 

John Duncan was boin on December 24, 1794, so that 
he is now in his eighty-seventh year His parents were 
very poor, anil could afford him only the merest rudiments 
of even the three R's as then taught, for his education 
had to be sacrificed to the pressure of penury He learnt 
to read by laboriously spelling his way through the text 
in church, bis wntitig has ever been very rude, but dis- 
tinct , and his spelling is such an example of the phonetic 
as would delight Mr Pitman lie was early sent to work 
and became a “customer iveavcr,” making into cloth the 
flax and wool sent to his home by his neighbours, and 
such he has remained ever since He marned early m 
life, and h.vd a son and two daughters , but his wife died 
more than thirty jear-s ago, and all his family have gt)ne, 
he remaining as the sole survivor Dunng the greater 
part of his long life he has dwelt in the valley of the Don, 
near Alford, and for nearly thirty jears in the same 
cottage at Droghiburn, in the pleasant hollow of the 
Lcorhel, hve miles above that village This cottage 
foniis one end of a line of dwellings, ihc other belonging 
to a ditcher’s family who prepare his simple mcah He 
occupies a single room, filled with the looms and other 
implements of his trade, open to the thatched roof, his 
bed resting on some deals laid across the rafters, and 
reached by means of a ladder In this narrow space 
John Duncan has liVLfl for tucnt) -eight years, a solitary 
man, in serene rontentmtnt, upright and religious, work- 
ing laboriously for an hone-t living, cheered only by the 
fiiend^ihip of a fc‘\\, his lo\e of books and his devotion to 
the stud) of plants, which be has prosecuted with a 
single-minded enthusiasm that is as rare as it is beautiful. 
1 visited him about three years ago and spent two days 
in his rompanj, having long wished to do so from what I 
had heard ot him fiom hi? deaicst friend and fellow 
student, Charles Black 1 found him in good health, 
working haul at hi-, craft with sturdy and admirable 
indcpcndeuce, visited only by a few disciples whom he 
had inspired with a love of himself and the plants, 
unknown, self-contained, and happy even on the verge of 
want 1 examined his plints, talked of their history and 
the crowding memories they recalled of countless wander- 
ings m Ihcir search saw his books on botany, Cheolog]^ 
and general literatuie, which aie unusually numerous and 
costly for a poor man, convcised with him on many sub- 
jects, chiefly connected with his studies, and his intimacy 
with Charles, whose friendship is now the chief comfort 
of his age , and 1 kfl him cbarmid, inspired and rebuked 
by his life, character, cniluisiasm and wise contentment, 
the result of unweniicd devotion to higher pursuits 

Some intenst in the solitary student was roused by an 
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account I then gave of him. This account appeared in 
Gocd Words for April, May, and June, 187S, with pictures 
of himself and his cottage. It has recently been incor- 

f orated in whole into “ Leaders of Men/' by H. A. Page 
Marshall, Japp, and Co., London) , and he was visited 
by not a few kindly spinis whose open-handedness 
lightened somewhat the growing pressure of age and 
wanL Since then he has worked at his loom, winning his 
daily bread with heroic struggle, till a short time ago, 
when decaying power and some paralytic touches, in his 
eighty-sixth year, compelled him reluctantly to give it up 
and remove from his small but honourable workshop and 
study to be kindly tended by the ditcher^s widow Many 
years ago his hard -won earnings — for he was always a 
most careful man — were dissipated through domestic 
causes over which he had no control, attended with heavy 
griefs. Since then his growing age has barely enabled 
him to live more than from hand to mouth, and now for 
some time he has had to do what must be inexpressibly 
keen to an independent soul like his, to accept from the 
parish a pauperis portion 

From ms earliest days, when he used to play upon the 
green cliffs of the high conglomerate coast of Kincardine, 
John Duncan had an intense love of plants, and long 
before he began their scientific study collected them for 
their medicinal uses, guided by Culpepper's Herbal.*' 
It was not till he was forty years of age, when he was 
introduced in 1835 to Charles Black, that he commenced 
the study of botany as a science. Charles was a remark- 
able man, of great individuality and ability, and though 
twenty years nis junior, at once gained over him an 
ascendency of the best kind, and inspired him with an 
ardent fnendship that has been the sweetest solace of his 
long solitude He still lives as the gardener he was then, 
a botanist, geologist, ornithologist, numismatist, scientific 
student, theologian, and omnivorous reader at Arbigland 
in Dumfries, near the mouth of the Nitli. When these 
two men met, Charles was settled as gardener near 
Alford, and under his guidance John at once began the 
systematic study of botany They soon conquered the 
flora of the Vale of Alford , the curious peak of Bcn-a-chic, | 
where they found at an early dale the Rubus chamamorus^ 
or cloudberry, being a favourite haunt, John, having his 
time, as a home weaver, more at his own command, by 
and by extended his excursions to greater distances, and 
before very long did the most of the county The 
enthusiasm with which these two humble men prosecuted 
their studies was wonderful, the morning light often 
surprising them at their work of classifying, drying, and 
mranging their accumulating treasurer The want of 
text-books of the science was sorely felt by them, and 
excited them to ingenious devices to supply it ; a certain 
country inn, for example, being frequented by them, not 
for convivial purposes, but to obtain a sight ot “ Hooker,” 
which had belonged to the mnkeeper's dead son The 
details of John^s continued studies under poverty, diffi- 
culty, and trial are interesting and honourable, but these 
cannot be given here In order to extend his knowledge 
of botany and the flora of Scotland he used to take 
harvest work in different parts of the country, studying in 
succession the plants of each district, till he had m this 
way traversed the most of the land from Northumberland 
to Banff, except some parts of the West and the High- 
lands \ bnnging home specimens living and dead, 
planting the one in his own neighbourhood, and adding 
the other to hia rapidly-mcreasing herbarium His 
knowledge of plants was minute and scientihc, and the 
abundant technical terms were used with ease and in- 
telligently onderstood by the help of a Latin dictionary he 
had purchased for the purpose ; nor was it confined to mere 
tec^icalities^ but extended to an unusual acquaintance 
with their habits, history, and uses. His collection of 
botanical works is surprisingly large and valuable, all 
purchased by his own hard- won earnings. His memory 


being as strong as his use of the pen was weak, he did 
not write down any details of the plants thus collected, 
but he could tell all these when asked with unerruig 
precision, as well as relate the varied incidents, inter- 
esting, humorous, happy or hard, connected with their 
discovery. The names and localities have however been 
successfully obtained from him and written down, by the 
help of one of his disciples, Mr. J M. B. Taylor, of 
Aberdeen, who prepared the herbarium for the University. 

John kept his collection neatly laid down in volumes 
made by mmself of newspapers of the period, of tea 
paper, which he thought a good protection against moths, 
and of other homely materials scented with camphor. 
Many of them of course decayed or were destroyed 
during the forty and more years they were in his 
possession, but even after discarding all imperfect 
I specimens there remained 1131 plants now fully named, 
localised, and arranged by Mr, Taylor from John's 
unfailing memory They are divided in four books, put 
together by John himself. 

1 A general collection of some 500 specimens includ- 
ing ferns arranged according to the Linnxan system, 
100 of which are described by Prof Dickie, author of the 

Flora of Aberdeen, Banlf, and Kincardine," as rare or 
very rare 

2 An almost perfect collection of the flora of the Vale 
of Alford, many of the plants now uncommon. 

3 Specimens of about 50 of the grasses from the Alford 
district. 

4. Specimens of some 50 of the Cryptogamia of the 
district, chiefly mosses ana lichens 

John never possessed above a few of the very rarest of 
our British plants, not having visited the higher moun- 
tains and outlying regions where only such are found, but 
had been fortunate m obtaining a large number of local 
and very local, rare and very rare species They were 
mainly found along the eastern half of the country from 
Banff to Northumberland, excluding the Highlands. 

Such IS a very slight sketch of the life and labours of 
this remarkable weaver. The presentation of his herbanum 
has revealed the sad fact that, independent and toil-wom 
as he has ever been, even to nigh eighty-six, he has been 
lately compelled to bear the pain and shame of depending 
on the parish for his daily bread His books are of value, 
and would alone fetch a considerable sum , but these, the 
dear companions of his life, he cannot bring himself to 
part with, though now unable to enjoy more than a sight 
of them Ills beloved plants he would not barter for 
heaps of gold, and he has thcieforc presented them to 
Aberdeen University, there, it is to be hoped, not only to 
do good educational work, but to exercise an inspiring 
impulse over many generations of students privileged to 
examine these far-fetched treasures 

An appeal has recently been publicly made in favour of 
the aged botanist, to enable him to spend his few remain- 
ing days in comfort and independence, supported by the 
free-will offerings of the scientific and generous, which 
have been amply won by scientific work admirably 
achieved. Scientific societies throughout the county 
could not better aid research than by recognising his 
merit, and making a contribution for such a worthy 
object. Shortly after my account of him in Good Words 
the Largo Field Naturalists' Club elected John an 
Honorary Member, and the same has been recently done 
bv the Inverness Scientific Society and Field Club, which 
also made a donation to him of 5/, examples that might 
be honourably followed by other societies. A lively 
interest has been excited m his case, and has been 
already substantially expressed It is devoutly to be 
hoped that such a man will not be allowed to go down to 
his grave dishonoured and neglected ^ 

WiT.UAM Jolly 

* Subscnptions may be scot to William Jullyi H.M. Inipcctor of SchooW 
lavcrncik 
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rJ/£ INDO-CHINESE AND OCEANIC RACES— 
TYPES AND AFFINITIES^ 

IV. 

H ere are the Raja of Gorontalo, N. Cel6be5 (Fig 22), 
the chief of Sendegcassi, S Niasj West Coast Sumatra 
(Fig. 23), and two natives of Tilolo (Fig, 24), all sup- 
posed to be more or less typical Malays whom it will be 
profitable to compare with Figs I9i 20, 2 ip representing 
the Caucasian pre-Malay or Indonesian element in the 
Archipelago, In Fig 25 we have Mohamed-Yamalal- 
Alam, Sultan of the Sulu Archipelago who was compelled 
to accept Spanish supremacy in 1S76 He is a puie 
Malay about thirty-four years old, like most of his sub- 
jects presenting a fine type far superior to that of the 
Malays of Malacca. Yet the Mongoloid element is un- 
mistakably betrayed, especially in the high cheek-bones, 

J iresentmgsuch a sinking contrast to the regular European 
leatures of the Indonesians (see Figs 19, 20, and 21) The 
poi trait 15 from a photograph forwarded to France by 
MM. Montano and Rcy, and originally published in 
Nature^ April 3, 1880 

but if we must speak with great hesitation and much re- 
serve of a common Malay type, we can speak all ihemore 
confidently not only of a common Malay speech, but of a 
common “ Malayo-Polyncsian/' and even of a common 
Indo-Pacific speech Indeed the chief objection to the 
linguistic expression Malayo-Polynesi.in is that it is no 
longer sufficiently cuinprehcnsne In the alternative 
Indo-Pacific, which, on the analogy of Indo-Euiopcan, I 
have proposed as a substitute, the first component must 
be taken in two senses, so as to include both the Indian 
Ocean and a portion of Further India. When Fr. Muller 
wrote : “ So much remains certain, and will never by the 
most brilliant and cogent leasanmgs be disproved ‘ the 
Malayo-Polynesians are connected with no Asiatic people," 
he had in his mind not so much the Malayo-Polynesian 
race’’ as the Malayo-Polynesian languigc In this sense 
the statement was true enough according to his lights In 
common with other eminent philologists he entirely over- 
looked Cambojan, or from insufficient data probably 
icgarded it as .1 monosyllabic-toned language allied to the 
Indo-Chinese family He consequently considered it as 
fundamentally distinct fiom the Mala) o-Polynesian group, 
winch IS admittedly polysyllabic and untoned But we 
have already seen in Section IV that Cambojan or 
Khm6r is not a mcmbci of the Indo-Chinese family, and 
that It IS polysyllabic and untoned, like all other known 
forms of speech In the above-quoted paper **()nthc 
Indo-Chinese and Intcr-Oceanic Races and Languages" 
(pp. 15-22) I further show that the true affinities of Khm6r 
are with the Malayo-Polynesian tongues, the whole 
forming a vast linguistic family stretching fiom Mada- 
gascar to Easter Island, west and east, from Hawaii to 
New Zealand, north and south, and with its basis still 
resting on the Indo-Chinese peninsula, where it originated, 
and whence it has been diffused throughout the Oceanic 
area with the migrations of the Mongolo-Caucasian races 
Here it has long reigned supreme, continually encroaching 
upon and surrounding, as in so many detached enclaves, 
the diverse Negrito and Papfian tongues, but itself now 
threatened with extinction by the advancing Siamese and 
Annamese on the mainland, and by the still more 
aggressive English in Polynesia 

All the arguments establishing the intimate connection 
of the Cambojan and Malayan languages need not be 
repeated ; but that based on the principle of modifying 
infixes has attracted so much attention, and is in itself so 
interesting, that the readers of Nature will perhaps be 
glad to have it hero resumed — 

" Common to the Khm6r and Malaysian tongues is 
one feature so pcculiarlv distinctive as of itself alone 
almost sufficient to establish feheir common origin. This 
15 the use of identical infixes, which, though forming a 

' CoDtinued from |i 351, 


marked characteristic of KhmCr, Malay, Javanese, Tagala, 
Malagasy, and other members of this group, has not yet 
been generally recognised . The infixes in question 
are always the same, the liquids m and «, and even Jiw, 
with or without the conncclmg vowels o with m; i 
with n. Thus — 

In Khm^r . w, am, ovi, n. 

Slap, dead , samlap, to kill. 

Snioch, pointed , samrunch, to point. 

Thleak, to fall, touilc.ilc, to throw down. 

Kuluin, to fall , roinlom, to knock down, 

Chereap, to know , ebumreap, to show, teach, make known. 
Kur, to draw , Komnur, a design 
Srek, to cry ; sainrek, a shout. 

Click, to share , chaumck, a part or portion. 

Sauk, lo corrupt , samnauk, a bribe 
Pram, to publish , bamrain, a notice. 

Pang, to Vk ish , bimnang, a wish 

Kep, to confiscate , rambep, seizure, thing sciud. 

Ar, to itaw , Anar, a saw 

In Mai agasy : in, om 

llamna, fixtd , homana, to eat. 

Tady, twisted, a lope ; tiiindy, strong 
laralra, glaring, luinaratra, transparent. 

Safotra, overflawn,* soinafnlra, bnmfu). 

baiiy, likeness, somany, like 

Safy, ‘'pying ; soiii ify, of distant obj'ect. 

Vidy and viiiuly, bought. 

Vaky and MnaUy', broken. 

In Malaysian. um,i\m,in. 

Javanese. 

Rayah, to bereave ; rmaya, to be bereft. 

Murub, flame, hnmurub, to flame 

Halmbin, a small fruit , Iniialinbin, a round gem. 

Tii^ala, 

Basa, to read , buiiiasa, to make use of reading. 

Kapatir, brother, kinapUir, brotherly. 

Tapay, to knead ; tinajiay, bread. 

Guntin, shears , gu mu 11 tin, lo cut with shears. 

Malay. 

I'alu, lo beat ; p ainalu, a club 
Pukul, to strike , painukul, a hammer. 

Sipit, to gra.sp ; smipil, an anchor 

P^am, to extinguish , pamadam, an extingnishcr. 

rdih, to choose, pamilihan, choice” (pp. 20-1). 

This characteristic, of which nothing but the faintest 
echoes occur in any other linguistic system, is obviously 
one that is incapable of being borrowed, as prefixes an t 
suffixes may occasionally be borrowed Hence it musf 
be regarded as an organic principle developed in the 
primitive speech before its differentiation into the various 
Oceanic branches, whose common on gin seems thus to 
be establislied beyond question The theory of such a 
remarkable featuie being evolved independently at severai 
points in this linguistic area and in no other cannot be 
seriously entertained 

Here therefore we have one type of speech everywhere 
common to two racial types, and the question arises, how 
all the Malayan peoples have come to speak exclusively’ 
polysyllabic untoned tongues, while their nearest kindred, 
the Mongoloid peoples of Indo-Chma, still speak exclusively 
monosyllabic toned language ^ To explain this pheno- 
menon we must remember that, as already pointed out, 
the polysyllabic-speakmg Caucasians preceded the mono- 
syllabic-speaking Mongols both in Farther India and in 
the Archipelago Hence when the Mongols quitted the 
mainland they found the islands occupied by the Cau - 
casians, with whom they amalgamated, and whose speech 
they adopted. .Similar instances, though perhaps not on 
such a large scale, have occurred often enough elsewhere, 
even in historic limes Thus the Mongolo-Tatar Aima^'S 
and Ha7aras oi North Afghanistan all now apeak 
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Persian; the U^o-Finnic Bulgarians have been Slavon- 
iscd m speech since the tenth century; the Northmen of 
the Lower Seme valley entirely forgot their Norse tongue 
withuL tivo generations, and many of the early English 
settleiB in Ireland rapidly became “ Hiberniores ipsis 
Hibernicis,’^ more Irish than the“Irishry" themselves. 
Special causes, arising from the utterly anUgonistic 
nature of toned and untoned languages, must have accelc- 
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rated the process of as'^innlation m Malaysia, where 
nevertheless Us universality still remains a rtmaikablc 
circumstance For it is undoubtedly surprising that not 
a single Malay community should have succeeded m 
retaining its original monosyllabic speech, and still more 
surprising to find that every trace of monosylUbism had 
already disappeared, at kast from Java, Madura, and 
Bah Aomc two Ihou'^ancl years ago The old Kawi 


language current in those islands and reduced to writing 
by the Buddhists at that remote period is as genuine 
a polysyllabic tongue as its moaern representatives, 
Javanese, Sundanese, Madurese, and Balinese 

The eastern or Sawaiori branch differs greatly from the 
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weslcrn or wiih which it has nowieally little 

m common beyond the fundamental elements But these, 
after a separation of probably many thousand years, are 
still numerous enough to establish be>ond all doubt their 
pruueval unity. In this instance, however, as in so 
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many oiheUi community of speech in no way involves 
community of descent, for we have just seen that the 
langufe now spoken by the Malay races was in all 
probability imposed upon them by their Caucasian pre- 
deceuois in the Archipelago. On the other hand there 


IS no reason to suppose that the Eastern Polynesians ever 
spoke any other than their present language, its resexn- 
blancc to the Malay being due not to their relationship 
with the Malay people, but with tho Indonesian Cauca- 
sians, from whom the Malays borrowed their speech. 
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Like the other members of the family Sawaiori is agglu- 
tinfttiogj but It occupies a very primitive or undeveloped 
position in that order of speech. Thus it betrays very 
slight traces of the infix principle, but it possesses as a 
prefix the same particle ma, which in Cambojan and its 
Malaysian congeners appears as an infix. In Samoan, 
for instance, /ai — to do, but tni^ai ■= to be able , 
sasa\x = to spill, masala « spilt ; hhgi — to pour out, 
maltffi = to be poured out ; fasi = to split, mafasi = to 
be split off, fah -= to break, majati « to be easily 
broken , fola ^ to spread out, mafola ™ 
to be spread out , = to shake, 

tndgaegae ■■ to be loose ; g0to = to sink, 
magoto a to be sunk or waterlogged, and 
so on, generally in an intransitive or passive 
sense. 

But the chief peculiarity of the Sawaion 
tongues 15 their extremely simple phonetic 
system, comprising no more than fifteen 
letters (five vowels and ten consonants), with 
no closed syllables or combinations of two 
or more consonants without an intervening 
vowel Hence the slrangc forms assumed by 
English and other European words in the 
mouths of the natives When he visited 
Tahiti in 1769 to observe the transit of Venus, 

Cook tells us that “ after great pams they 
found It utterly impuasible to teach the 
Indians to pronounce their names . . 

They called Capt Cook, Tootc , Mr Hicks, 

Hete , Mohneux they renounced in absolute 
despair, and called the master Boba, from 
his Christian name Robert , Mr, (iore was 
Toarro , Dr. holander, Torano , and Mr 
Banks, Tapane , Mr Creen, Etercc, Mr 
Parkinson Patini , Mr. Sponng, Pohni ; 

PetcrsgiJ], Pctcrodero , and m iliis manner 
they liad now formed names for almost every 
man in the ship^^ {Fir\t Voyag^e) 

To lesume: in the Indo-Chinese and 
Oceanic regions we have altogether five dis- 
tinct types — three dark (Negrito, Papftan, 
and Austral, with the doubtful Tasmanian), 
one- yellow (Mongolian), and one brown 
(Caucasian). These, with their various rami- 
fications and interininglings, give the seven 
mam divisions of our scheme, which may 
now be expanded and complemented as 
under. Here, for reasons fully specified, 
the familiar term " Malayo- Polynesian dis- 
appears, and Malay itself sinks to the position 
or a variety of the Mongolian type. Al- 
though grouped with the Oceanic branch of 
this division, it should be noted that the 
Malays also occupy most of the peninsula 
of Malacca But they seem to be intruders 
in this region, the true aborigines of which 
are the Negrito Samanga, and in any case 
their real home in histone limes is the 
Eastern Archipelago. 

A.— DARK TYPES 
I Negrito, — Aetas of the Philippines , Andamanese 
Islanders , Sauinogd of Malacca , Kalangs of Java 
Karons of New Guiuea. 

IT. PApf^AN — I. Central Branch Fapiiaiu proper of New 
Guinea and adjacent islands, Mafors, Arfaks, Koiari, 
Koitapu, Waigiu, Am, Solwatty, Myaul, Gkbi, &c, 
2 Eastern Branch Sub-Papfians Eos^ (Melanesians), 
Admiralty, I^ouisiade, New Britain, New Ireland, 
Solomon Islands, New Plebndcs, Loyalty, New 
Caledcmla, Fiji, 3, Wcitern Branch bub-Pi»Oan, 
West (“ Alfmos - Florrs, Ceram, Bum, Tinior, 
Parts of Gilolc, Banda, Kissa, Savu, 

HI. Austral —Australians, Tasmanians (7). 


B. — CAUCASIAN TYPES (Fair and Brown) 

IV Continental Branch — Kliinet or Cambojan Group : 
Khmers proper, Khmerdom, Charay, Slieng, Cham, 
Bauhar, Xung, Khang, &c 

V. Oceanic Branch. — Indonesian Croup Bottos of 
Sumatra, Dyiku of Borneo and Celebrs, some *' Al- 
furos” of Ceram and Gilolo, Menlawey Islanders. 
Sawaion or F.aiitem Polynesian Group Samoa, 
Tonga, Tahiti, Marquesas, TiiomoLu, Maori, Hawaii, 
ToLelau, Ellice. 


C — MONGOLIAN TYPES (Yellow and Olive Brown) 
VI. ContiNWNTALBranuh — Indo-Chinese Gioup Chinese, 
Annamese, Tibe to -Burmese, Thai (Siamese, Lao<;, 
Shan, Khomti), Klia.su, Khycn, Karen, Kuki, Noga, 
Ahom, Mishuu, Bhod 

VII. Oceanic Branch. — Malayan Groaps Malays Propei, 
JavaaeM, Suudane^e, Madurese, Balinese, Macassar, 
Bugi; Malagasy of Madagascar , ragalo-Bisayuu of 
Philippines , Formosan RUnders , MLkroncsuiis 
(Fclcw, Carolines, J^idronc'<, Marshall. Gilbert 
Islond'i) 

It thus appenrs that the three great divisions of man- 
kind (A, H and C) arc m possession of an ethmeal 
region which some anthropologists have regarded as the 



Fig 15 — MAL>aa iype. Sulu IsJ.indi, 'I hg pregent Sulua of Suhi 
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cradle of the human race. Observing that the anthro- 
poid apes of equatorial Africa — gorilla and chimpanzee — 
are doll chocephalo us, while those of Malaysia — orang-utan 
and gibbon — are brachyccphalous, certain polygenists 
have suggested that the former may be the progenitors 
of the dofichocephalous Negroes, the latter of the brachy- 
cephalous Negritos. But we have seen that the Papiians 
of the extreme east (New Hebrides, Fiji, &c ) arc also 
dolichocephalous, and even of a more pionounced type 
than the natives of Sudan On the other hand, tne 
Obongos, Akkas, and other pigmy tribes of Central 
Africa appeal to be brachycephalous/ so that the theory 
fails at both extremes, Fiji and the Gaboon Assuming 
however that mankind may have been evolved in the 
Eastern Archipelago or in some now submerged adjacent 
lands, and bearing in mind the relative value attached to 
the idea of race, as implied in our dchnition of species, 
the present conditions might still admit of explanation. 
In the Andamanese Iblanaers, whom Prof Flower justly 
regards as of an infantile type,'^ and in the Javanese 
Kalong, whose features von Rosenberg describes as the 
most decidedly apc-like he had ever seen, we would have 
still Ot sihf the earliest extant representatives of primeval 
man. Migrating westwards across a now lost “ Lemuna,” 
this primitive Negrito race may have i cached equalorial 
Africa, where it is still represented by Du ChaiJlu's 
Obongo, Lenz’s Abongo or Akoa, Schweinfurth' s Akka, 
and u^ere U may under more favourable conditions have 
become differentiated into the Negro of Sudan Migrating 
eastwards across a continent of which the South Sea 
Islands are a remnant, the same Negritos may have 
similarly become slowly differentiated into the present 
Papdan or Melanesian peoples of those islands. Mi- 
grating northwards, before the severance of the Archi- 
pelago from the mainland, they reached Malacca and 
the Deccan, where they may still be represented by the 
Maravans and other low castes of that region Moving 
thence over the Asiatic continent, they became under 
more temperate dunes differentiated, first probably into 
the yellow Mongol, and then through it into the fair 
Caucasian type But however this be, the subsequent 
migrations of the Mongols and Caucasians to tlie Archi- 
pelago, as above set forth, was probably, after all, but a 
return under new forms to their old homes. Here their 
mutual intcrmmglings have again evolved fresh types 
and sub-types, producing a chaos of races whose true 
affinities I have endeavoured in these papers to elucidate, 
while fully sensible that in all such inquiries the last word 
still must h^^/eiix qm potkit rerum cogfioscere causae 

A H K^:ane 


THE PHOTOPHONE 

T he following calculation, made with the view of 
examining whether the remarkable phenomena 
recently discovered by Prof Bell could be explained on 
recognised principles may interest the readers of Nature. 
1 ref» to the un-electrical sounds produced by the simple 
impact of intermittent radiation upon thin plates of various 
substances. 

It has been thought by some that m order that a body 
exposed to variable radiation may experience a sensible 
fluctuation of temperature its race of cooling must be rapid. 
This however is a mistake. The variable radiation may be 
divided into two parts — a constant part, and a periodic 
part — and each of these act independently. Under the 
influence of the constant part the temperature of the body 
will rise until the loss of beat by radiation and conduction 
balances the steady inflow; but this is not appreciable by 
the ear, and may for the present purpose be left out of 

' Tha Akkifl oenunly , but Lent Mma to think thftt the Aboiuoi an 
doLchocepholjuf, §o ihiii thii pome remains itill to be sell led Ur Rariiard 
Dam however tn hii TArgaiiruj Cramarnm recornlwi bnchycephaly in 
equaicuu] ATnca, four out of tiKhlcen ikulb in hii cwectiun fro in llus region 
bong diitincily hrechyLcphal iuh 


account. The question is as to what is the effect of the 
periodic part of the whole radiation, that is, of a periodic 
communication and abstraction of heat which leaves the 
mean temperature unaltered. It is not difficult to see 
that if the radiating power of the body were sufficiently 
high, the resulting fluctuation of temperature would 
dimmish to any extent, and that what is wanted in order 
to obtain a considerable fluctuation of temperature is a 
slow rate of cooling in consequence of radiation or 
convection. 

If 6 denote the temperature at time /, reckoned from 
the mean temperature as zero, q be the rate of cooling, 
E cos p t the measure of the heating effect of the incident 
radiation, the equation legulating the fluctuation of tem- 
perature is— 

'4| + pfl-£cos//. 

« t 

Thus— 

A * ^ (/ f + 0 

showing that if p and E be given, Q vanes most when 

q — o 

Let us suppose now that intermittent sunlight falls 
upon a plate or solid matter If the plate be transparent, 
or absorb only a small fi action of the radiation, little 
sonorous effect will be produced, not merely because the 
radiation transmitted is lost, but because the heating due 
to the remainder is nearly uniform throughout the sub- 
stance In order that the plate may bend, as great a dif- 
ference of temperature as possible must be established 
between its sides, and for this purpose the radiation should 
be absorbed within a distance of the order of half the 
thickness of the plate If the ab-^orption be still more 
rapid, it would appear that the thickness of the pi ale may 
be diminished with advantage, unless heat conduction in 
the plate itself interferes. The numerical calculation 
relates to a plate of iron of thickness d It is supposed 
that q 15 negligible in comparison with p^ t e that no 
sensible gam or loss of heat occurs in the period of 
the intermittence, due to the fluctuations of temperature 
themselves. 

If the posterior surface remains unexlended the exten- 
sion of tne anterior surface corresponding to a curvature 

p *15^, and the average extension is Let us in- 

9 ' 2p 

quire what degree of curvature will be produced by the 
absorption of sunlight during a time /, on the supposition 
that the absorption is distributed throughout the suDStance 
of the plate, so as to give the right proportional extension 
to every stratum. 

If //^denote the heat received m time t per unit area, 
c the specific heat of the material per unit volume, e the 
linear extension of the material per degree centigrade, 
then 

p C.iP 

In the case of sunshine, which is said to be capable of 
melting lOo feet of ice per annum, we have approxi- 
mately in C.G, S measure 

Ht -I -ooS /. 

Thus i - . oi6 14. 

p cd^ 

For iron e — '000012, c — 86. 

Thus if / = n 1 (of a second), d ^ '02 cents. 

1 

- - I '12 X 10 

P 

This estimate will apply roughly to a period of inter- 
mittence equal to gjith of a second, le to about the 
middle of the musical scale If the plate be a disk of 
radius r, held at the circumference, the displacement at 
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the centre will be — , or ■s6r*X lo-* In the case of 
2p 

a diameter of 6 centimetres this becomes 5 o x 10- ^ 
Five-miUionths of a centimetre is certainly a small 
amplitude, but it is probable that the sound would be 
audible. In an experiment (made, it is true, at a higher 
pitch) I found sound audible whose amplitude was less 
than a ten- millionth of a centimetre ' We may conclude, 
I think, that there is at present no reason for discarding 
the obvious explanation that the sounds in question are 
due to the bending of the plates under unequal heating 
January 13 Raylligh 


NOTES 

We regret to leam of the death of the Rev Humphrey Lloyd, 
D D., Provost of Trinity College, Dublin, on the 17th mst , at 
the age of eighty-one years. Dr Lloyd’s contributions to 
Bcientific literature have been many and important, and to these 
and to his career generally we hope to refer at length inoui next 
number. 

Prof. Huxley has been appointed to the Inspec tori- hip of 
Fisheries vacant by the death of Mr. Frank Buckland, 

The Queen has been pleased to confer a pension of 200/. 
upon Mr, Alfred Russel Wallace. 

The election of Dr. B. A. Gould of Cordoba m the place of 
the late Prof C. A. F. Peterb, director of the Observatory at 
Kiel, as Correspondent of the Academy of Sciences at Pans, 
completes the authonsed number m the section of Astronomy 

York has already begun to make preparations for the 51bt 
meeliog of the British Association in that city on August 31 next. 
A meeting is to be held on the 26th mat to appoint a reception 
committee and take other steps in connection with the approach- 
ing visit of the A>-GOCialion The local secretonca are the Rev 
Thomas Adams and Dr. Tempest Ander^ion. 

The well-known collection of fossils formed by the late Mr. 
E. Wood of Richmond, Yorkshire, has been purchased by Mr 
William Reed, F G S , of York, and by him presented to the 
Museum of the Yorkshire Fhilo&ophical Society, York. The 
collection consists of about io.cxjo specimens, and is specially 
nch in fossils from the Car) onifcrous rocks. 

The great soif^e of the Fans Observatory will take place on 
February 5, One of the features of the display will be a senes 
of vacuum tubes exhibiting the spectral peculiarities of the 
several gases inclosed. 

Dr, Fritsch, Professor of Zoology at the University of 
Prague, has sent us a specimen of a cast, taken by the galvano- 
plastic process, of a skeleton of one of the extraordinary Laby- 
rinthodont reptiles, described by him in bis work, ’’Fauna dtr 
Gaskohle dcr Permformation Bohmens.” As the matrix in 
which these skeletons are found contains much pyrites, it soon 
crumbles away on exposure to ihe air. Dy this process of Dr. 
Fritsch’s the specimen'; however may be examined, even when 
magnified twenty-fold, and all little minutiEe of the skeleton 
can be seen. Complete sets of these galvano plastic cast«, re- 
presenting all the more imtx>rtant reptile remains found, can 
be had on application to Prof. Fntsch. 

In Siliena, a country so rich m gigantic fossils, the body of a 
colossal rhinoceros has been discovered m the Werchojanski 
district. It was found on the bank of a small tributary to the 
Jana River, and was laid bare by the action of the water. 
Similar to the mammoth is ashed ashore by the Lena River m 
i 799 i it Lx remarkably well preserved, the skin being unbroken 
and covered with long hair. Unfortunately only the skull of 
Proc Roy. Soc 1B77 


ihis rare fossil has reached St. Retersburg, and a foot is said to 
be at Irkutsk, while the remainder was allowed to be washed 
away by the river loon after it had been diiicovered. The inves- 
tigation of the skull gave the interesting result that this rhinoceros 
(A* Mcrckii) is a connecting form between the species now existing 
and the so-called Rhmoctros tuherrhtnus^ remains of which are 
not unfrequently found in the gravel strata of Eastern Prussia. 
It IS supposed that R AfercLn is the now extinct inhabitant of 
the eastern part of Siberu. 

Herr Julius Gillis, a wealthy merchant of St Petersburg, 
offers a prize of 1000 florins for a popular work on ’’Kant’s 
Views on the Ideality of Time and Space ” Hirr Gillis will 
not only pay Ihe cost of publishing of the work which obtami 
the prize, but will also let the author have the profits Us sale may 
realise. Details regarding this matter can be obtained from 
Last's Literary Institute at Vienna. 

Mr Warren De La Rue will, on Friday next, the 21st mst,, 
deliver his discourse at the Royal Institution on ’’The Pheno- 
mena of the Electric Discharge with 14,400 Chloride of Silver 
Cells.” Prof. Schafer will give the first of a course of 
twelve lectures on the Blood, un Tuesday next (January 25) , 
Mr. Francis irueffer, the first of a course of four lectures 
on the Troubadours, on Thursday next (January 17) , and Mr. 
Sidney Colvin the first of a course of four lectures on the 
Amazons, on Saturday next (January 29) The next Friday 
evening discourse will be given by Dr. Arthur Schuster, on the 
Teachings of Modern Spectroscopy, on January 28. 

Mr. £. T Sachs sends us some interesting notes from Bata- 
via — “ Within the past month I have been so lucky as to make 
what I hope is a very interesting if nut remarkable discovery 
On the Island of Biliton, 200 miles from here, 1 found a fresh- 
water Ash which produces its young living from its mouth I 
am quite prepared for the cry of incredulity that will be raised, 
but I conducted my observations with living fish and closed 
door^, and what I assert is undeniable the eggs are hatched in 
the lower portion of the head of the fish, and arc projected out 
at the mouth and from nowhere else 1 have secured several 
(.pecunens, which 1 shall f.end to Dr. Gunther, who will of course 
at once set the matter at rest. 1 also got on Diliton a butterfly, 
which IS either a new Theda or Use it is the male of the pretty 
Myrina nrvea peculiar to the island I fancy it must be the 
latter. I was only three weeks on the island on other business, 
and was never two miles from the shore, so I have reason to be 
satisfic^l With my trip 1 mean to go again next May or there- 
abouts, and go into the interior, and also try to get some living 
fish to breed from m Batavia . . There is a Dr Schluyter 

here who is w'orking hard at invertebrates He is just busy on 
the tri'pang family, and will no doubt piuduce affine monograpk 
He gets some fine crustaceans from the Sliaits of Sunda. I 
have shown him my fiih, and he knows nothing of it.” 

On the subject of crickets Mr ^achs writes — “These are 
sold m the markets in Batavia, inclosed in small bamboos. 
There i-? not much superstition about it, as little ticklers (pieces 
of stick with a bunch of plants analogous to our broom lied 
un the end) are sold with it wherewith to stir up the unfortunate 
insect when it doesn't chiip. Only children buy them " 

A SHARP shock of earthquake was felt at Peshawur at 4 
on December 10. The atmosjihere was clear at the time ; small 
drafts ard eddies of cold wind followed the shock The 
previous evening there had been a few drops of ram, the first 
for three months. The temperature was rather warmer than it 
had been, owing to the sky being more overcast A smart 
shock wai? felt at the Bridge of Allan, near Stirhng, on the 
momiug of the 12th, about seven o’clock. There was a severe 
shock at Thurgau on the night of the 13th, accompanied by 
underground noise*, 
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The difficulties of the old*Pari!i Municipal Council with the 
gms comjian/ were not adjusted before its dissolution. We 
belicfe that the new Municipal Council is sure to accept all 
the proposals coiuins from any gas company which has proved 
practically by some previous experiments the value of their system, 
and are willing Ln accept n remiiiicratiun proportional to the 
quantity of light produced on a scale similir to the Lontin agree- 
ment, y\i. 10 deniers for each 120 or i jo sperm candles. 

The KjldcIi (lovernnient has appointed an uigmeer of the 
Fonts ct Cliaus<fc\ M dc Villier clu Terroge, to repoit on the 
possibility of establishiug 111 Fans underground railways The 
difficulty IS in the length of the tunnels to l)e excavated, which will 
be greater than on the Metropolitan Railway, and the necessity 
of procuring smoke-consuming engines 

On the yih mat ^ silver tea and coffee service was presented 
by the Mayor of I iverjiiol, in the naiue of a large number ol 
subscribers, to Mr A Nurman 'fate foi his disinterested ctforts 
to promote aciciUific education in that city 

A General f r<iiticultural Exlubilion will be held at Fiank- 
fort-on-Mam from May 1 to October 1 this year Particulars 
may be obtained by applying to “ Uic Gaitenbau GesellsLliaft " 
at hrankfort u 11- Mom 

The Elccfnc Railway, constructed by Siemens and ffalskc^ 
bclMcen iln, AiihaUer Station, in Herlin, and the suburban 
village of T ichtenfcld, has betn saiiafaclnrily completed, and 
will be opened to 1 ubIiL traffic on the 1st of next month. 

A NEW electric limp ha, been bi ought out in Paris , it is a 
combination of the VVerdermanii with a perforated cirbmi filled 
by an insulating jiudmiu, It is said to work well. 

At a meeting of the Counnl of the Kpping Forest Naturalists’ 
Field Club, held on Saturday evening, Jnnua’-y 8, the following 
resolubon was passed on the motion of Mr Francis George 
llealb, seconded by Mr N 1 ' Uobarts, I G b, — “'lhat the 
Coancil of this Society, on behalf of the Urge section of the 
population of London inieiestrd in Ihe pursuit of Natural 
flislory, desires to reconl an emphatic protect against the pro- 
poaal of the Great Lastein Railway Couioany to carry a line 
acroi >5 Epping horest, believing that it is wholly unnCLC'.^ary for 
the Railway Ln take the route prnjc'cLed, and that it would not 
fill to prejudicially affect the advantages secured by the Kpping 
Korflfit Act, which directs that ihe forett is to be jireseivcd as far 
ai possible in its natural aspect 


OUR ASTRONOMICAL COLUMN 

Jansqn's lSiah Oh 1600, — The so called Nor^a uf i6od, which 
U 34 Cygni of Flam lied, And P Cygni of Scbonfcld's cat-loguea 
o^vanabie stars, was discovered by Wdhelm Jaiisoo, a pupil of 
Tycho Uraheks, and entered upon his globe in that year. It has 
been errouenu^Iy slated in snne a troiiomical works (as in 
Cassini's "Elements d'Astroimmie) ihat Kepler was a cn- 
dUcoverer of this star, of which he himsilf informs us to the 
contrary in bis treatise, "He sheila term h'lnori'i in Cygno, qum 
ad annum MDC fuiL mccguita nccdiim extinguatur, Nanatiri 
ostronomica " , this is ap|)endecl to In. well-known work, " He 
Stella nova in pede Sei pen tarn," |nililished at Pi ague m 1606 
At p, 154 we read, "Cum mtiise Majo aiini 1602 ])rinuiin literis 
monerer de novo Cygni phitnometin," &c., W'hile at p 164 
K«plcr Hays distinctly that Janboti was the discoverer, " Primus 
«t Gulielinus Jansonius, qui hanc iiovam a le primuin anno 
1600, conspecbim profitetur mscnplum in globnm calcslem anno 
r6oo cdituui facta '' Kepler gave the position of the star for the 
lud rtf i6oo in U A. 300" 46', [)ecl + 36“ 52'. He observed it 
during niTTeteeri years, it became fain ter r.i 1619, and disappeared 
in 1621, though Foriuni Liceti dates a reappearance in the same 
year. In 163$ Dominique Cassini obberved it again , it incrco.'ied 
diinng five yeai^ iinld it attained the third magnitude, and 
afterwards diminibhcd On the testimony of Ilevehus, it re- 
appeared III Novuiiiber, 1665, it w.is again faint in the folio iving 


year, but subiieqaentiy brightened without reaching tiie third 
magnitude, in 1677 and 1682, it was only of the sixth magmtude, 
CVsmi says on June 24, 1715, a star of this magnitude waaecen 
uk ihe position of P (liayer) equal to the three which ore near 
that marked 6 in Cygnus by Bayer. 

Hdwari Pigott was at lome pains to elucidate the history of 
thj& blai in a commaaicatioii presented to the Royal Society In 
17S6 {Phiios Trans, vol. Ixxvi. p. 189). He baya he had 
minutely examined the obbervationi made in the previous century 
with the fnllowing rcbulls os to the staPb nuctuations 

1 Continucb at its full bnghtne-s for about five yeais, 

2 Decreases rajndly during two jearii 

j Invisible to the naked eye for foui ycar^, 

4 Increases slowly during beven yeais. 

5 All tliebc changes, or its period, arc completed in eighteen 
years 

6 It was at its mttnmum at the end of the year 1663 

It dues not always increase to the same degree of brightness, 
being someLiUics of the third, and at other limes only of the sixth 
magnitude. He adds that he was entirely ignorant whether It 
were subject to the same changes since the beginning of the 
eighteenth century, as he had not met with any series of obser- 
vaiions upon it. 

It cannot be said that Pigott’s conclusions (which Schonfcld 
appear^ tu think are only indifferently suppurtcd by the observa- 
tions upon which they are staled to be founded) have received 
any coiibrmatioii since his time. If in (he absence of systematic 
•^enes of observations we consult the calahigues of the present 
century, we h.ive the foJJoiwng e>tiinate« of magnitude amongst 
others — Piazzi, 5*6 , Re^sel, 6 7 (on September 14, 1825) , 
Argclanclcr's Uranomftrtat S ; and Dnrckfnu^tfrttng^ 5 3 , 
Yamal I, 5*2 , Radcliffe observations, 1S70, 5 '8 lint in view of 
the Undoubted variation m the brightness of this &tar m post 
times, mure regular observation seems desirable. Ilob it ever 
been carefully examined uiuler the spectroscope? It«i light has 
a strong yellow cast Madler found no aiJ[)reciable proper 
motion 'Ihe star occurs 111 the second Radcliffe catalogue, and 
in Che Cireenwich catalogue of 1864 The posifion earned back 
to Keplei’s cpucli fiom these auth inties is in close accordance 
with that given in his treatise. 

Thl New Cape CaiaLohue —At the meeting of the Royal 
Astronomical Society on the I4ih iiisL the Radcliffe observer, 
Mr K J Stone, laid upon the table the complete sheets of his 
great Catalogue of Southern Stars, observed during his superin- 
tendence of the Royal Observatory, Cape ol Good Hope, which 
bos been printed since hii return tu England This veiy im- 
portant work contains the places of between twelve and thirteen 
thousand stars, including, in addition to thr* stars observed by 
I acaille, a considerable number of ^tars falling within similar 
limits of magnitude. " A stereugraphic piojection, showing the 
distribution of the stars contained in the Cape Catalogue, 18S0, 
between no" and 180" N P.D ” has been liihogia{jhed by Mr. 
btone. We believe a number of suspected cases of laqge proper 
motion amongst the southern <^lars di appear under the new 
deteniiination uf their jiositions <it the C.ipe. 


BIOLOGICAL NOTES 

ARCHiTOrTKRYX MAcftURA —A vtry able article on this 
strange- feathered anmul by Prof Carl Vogt was read before the 
Saint Gall Meeting of the Congress of Swiss NaLurahsLSj ond 


lithographica) from the impression of a "bird’s” fcaiher in the 
Solenhofen slate. I’ruf Owen, 01 the discovery by Dr 
Hakerlein of a ■specimen (imperfect) de*^crihed it "as he alone 
knows how to do." The head of this specimen was wanting 
Dr, Haherlein’s son, about 1875, succeeded in splitting a slab 
BO skilfully ui to have on one of it^i halves the whole -animal, and 
on the other its impression Thi-. specimen Herr Haberleiu is 
anxious to dispose of, and it is the one described by Carl Vogt 
The animal preserved m the slab ir of the sue of a ringdove, 
1 he remains described by Prof. Owen belong to the same specie h, 
but to an example greater by a fifth. It is entire ; the head, 
neck, irunk, and hiud-quartera are placed in profile, the 
head is bent backwards, so that its top neatly touches 
the back, The wings, united at the shoulder girdle, are 


was published m the Revue Scimttjigue for September, 1879 
Ihis bns been translated in the recently-published number of 
/^ij, with a photograph of Herr Ilaberleiii s specimen H, von 
Meyer, in r86[, described this species (under the specific name 
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spread if for flight, The head u sms’ll, pyraiiuddl, 
nearly flat The orbit is larj^e, with the no^Lrd in front of 
It J 3 y means of a lens two little conical and f.harp ttelh 
are perceived at the end, planted ui the upper jaw. On the 
low cr snrface ihere is a forLcd bone to be seen, but Prof Vo;jt 
dare not say whether this is the lowxr jaw or a ton(>iic b me , 
the bones of the head show clearly that it is a true repi lie's 
head Its ^ilioulder -girdle proves also to lie that of a rcjifile 
In fact the head, the neck, the thorax, with the nb'*, the tail, 
the ihouldei -girdle, and the whole forc-huib, are plainly con 
structed as in leptiles, Ihe pelvis has probably more agreement 
with that of reptiles than with that of birds The hind loot is 
that of a bird, therefore reptilian affinities prevail in the skeleton 
over all uLhera The fc Ihcrs are those of n bird 1 he 
remiges of the wings are fixed to the ulnar edge of the arm ami 
to the hand , they are covered for nearly half then length with 
a fine fllifurm down , iione of thein project beyond the ollier'< 
It IS possible that at the base of the neck there was a nilT like 
that of the condor, 'i he Ulna was clothed with feathers for the 
whole of Its length Archicoptcryx tliU'. wore breeches, as do 
onr falcons All the other [larLs of the body were evidently naked 
It would thus seem to take its rank neithei amjiig birds nor rep 
tiles, It forms an intcriuediate type of the most marked kind, 
and confirms 111 a hnlbant way the views of Vruf Huxley, who 
has united birds and reptiles — to forni of them under the name 
of Suuropsids, a single great section of Vertebrates 

EuRurv^N AND North Amlkican Birds — The occurrente 
of North American birds in Kurnpe has always been a subject of 
interest to ornithologists In the April number (1880) of the 
Profeaiings kA the l<oyal Dublin Society iheie is a paper by 
Percy Ivvans irckc giving n couiparalive catalogue of the binh 
found 111 Europe and North America, in which the species of 
North American birds are arranged in columns side by «‘idc with 
the same specie'^ found at Limes in Europe Ihc geographical 
distnbulinii of these species is also given, and the residents, 
wh'ch aie probably breeder--, ait distinguished. This list stems 
worked out with a great deal of care A paper on the ^ame 
subject by Mr J. J DalgEi-li apjiears also in the April number 
(1S80) of \\\t lUilL'itn n| the Nutlall Oniilh dogica] ( luh, willi 
a Uble giving a “Ei-t of OLtun cnees of North Aineiitan Birds in 
Europe " Great care his tvideiuly been taken m this mem iiraEo 
to secuie conectnefis On coin pans in of the li-E it uauUl seem 
as if Evans bad overlooked Gatke’s paper on Heligoland Bird^ 

A Gnat with two kinds of Wives — Dr. Fiitz Muller 
describes in a late numlici of K^>smos (Ociobei) a very remark- 
able tvvo-winged inject whith lie calls Fatiostohna iorrentinm, 
nnd which he found at Itajali 'Hie larvEC were found by 
him under stones and mcks in the little streams with whitii this 
province abounds 1 hese larv..L were circfully watched and 
reared, and the jicrfect insects on their appearance werefound to 
be males and females, hut the latter of two well-marked and 
very different types In the male gnat the eyes occupy nearly 
the wliole Kifle of the head, and leave not even room fo' the three 
ocelli, which are thus forced to the top of a peculiar stalk-like 
body In one of the two forms of the female the byes occupy 
the whole length of the head, hut leave between them a broad 
belt, which in the ‘^econd foim of female is not half *^0 wide or 
long. In the large eyed females the parts of the month are 
fonnerl after the type of those to be met with in the blood- 
nicking females of the mosquito or horse-fly But in ihe small 
•yed females and m the males thu* formidable development of the 
parts of the mouth, which enables the Urge cjrcd females to feed 
on blood, 13 wanting, and the former arc honey- suckers, obtaining 
Ihis food from the nectaries of aeveial flowers Along with this 
remarkable difference in the parts of the mouth theie is a notable 
difference m the foot-joint'i, the honey-sucking wives having 
ilendcr feet, with smaller claws than their honey-suck mg hus- 
bands , while the blood-suck iDg wives have the Hst foot joint 
short and wide, furnished on its under surface with a thick pad, 
from which arise strong curved liairs ; the claws are aEo much 
longer. Thus the small-eyed honey-loving form has the more 
simple stiucture of foot, wh reas the blood- seeker lias not only 
the more complicated form of foot, but great eager eyes looking 
about for what they can get to devour 

The Functiov of Asparagine. — Botusingault*ii researches 
Beemed to show that asparagine was a substance comparable to 
area, the result, like it, of a transformation of albuminous 
matters, and that this substance made its appearance only m 
seeds during their germination , but from the disc iicry of this 


■iibstance nut only in bitter almonds wIru die embryo is not yet 
Vij>ible; in the same seeds when completely npe , in the young 
seeds of the apricot, pUim, and cherry, and even m the un- 
opened iiiflorescences of the pear, M. L I'ortes secs reas lu tu 
doubt the i^ropriety of ascribing to it iliis function. If, he «-ays, 
Boussingault'sexpeiiiiiciits sh ow the exigence in leguminous ]ilania 
of an asparagine coiicumitant with the act of gerniiiialioii — winch 
might be called blastemic asparagine — there aEo exists iti ihe 
almond tribe and pear buds, another form npp arc ntly not h wing any 
physiological coiiiiCLlion with the other, which may he referred to 
as ablastcmic In both ca^cs the asparagine is a secondary pro- 
duct , its formation is in intimate connection with the production 
of new cells Sweet and hitter almonds gathered in March in 
the middle of France were proved to contain neither sugar nor 
'Jtarch, hut dexUiuc was present. I'revious analysis allow, one 
to afliim that neither sugar nnr slaich ever existed m them, nor 
as yet were they in the flowering stalk. May it not lie admitted 
that the dextrine and glucose which speedily appear h.ive at 
least in part an albuminoid origin? Bince the seed docs nut 
contain, n^ir will it Inr a long time cunlaiii, siarch , since the 
young seed show s no sugar , and lastly, since there is a product 
of excretion representing the azole of the transfonned jiroto- 
plasmic raiUer \Rcvi<e In i a nationals da 5 biologiquaj 

October 15 ) 

A Cause of iiil Motion oh Diatoms. — AccoiJmg to one 
view diatoms move by means of strong osmotic processes, which, 
being more intense in one direction, can've impulsion in the 
other. Some ah'^crvations hy Herr Mere'^chkow sky supporting 
the latter view are deccnbctl by him in the Botanische Zaiiing 
(1880, p 529) He examined two species of Nivicula and 
one of Stauridmm m sea-water containing many very small 
micrococci, which, near the diatOiH*;, vibrated greatly, but at 
a distance were quite still It was hrst evident that ihemnvc- 
mciits of the dicioms consi'-tcd of a straightforward m ilinn, 
then a backward, with a pau'-e between, or of a turning round 
the axis. Then it was noticed that so lung as the diatom re- 
mained still, all the actively vibrating micrococci were uniformly 
di'^lributed, w'liereas, when the diatom moved, Ihe micrococci 
vibr.ited with exce-sSivc activity at the hinder end, as if a strong 
water current entered behind the alga At the fore end there 
Wiis only a very alight mo' ion of micruciiom When the still alate 
was leachcd llie vOnation became again equally distributed, and 
on commencement of the backward mol ion a rcv’crse distribution 
of ihe vibration was observed. These phenomena (oliscrved also 
in lotation of diatoms) can (Jiily be explained, the .luthor con- 
hulcrs, by the hypothesis above btrted. 

huNGAL Growths in the Animal Body — B y cxpcn 
meuls on animals, Herr Grawit? (Fin^ow’j Anhw^ H. 81, p 
355)1 his recently proved the fnllnwing' — i 'the well-known 
mould fungi liuiotium and Fcfttctl/iufn occur in 

two vBTieties, which arc quite alike ui form, but quite diflercnt 
physiologically , the one proving wholly indiflerent in ihc blood- 
system of the higher aiiimnE, while tlic olhtr ha^i all the malig- 
nity of the wor-it pathogenic fungi knowm 2 I'rom any origi- 
nal form both varieties can be obtained by continued cultivation, 
and similarly fiom either of the two varieties the other may be 
got, in twelve to twenty generations, by syvlrraatic cullivalinn 
3, 'Ihe principle of the cultivation is to habituate the fungi 
which live on solid, wc-ikly acid, nutiitive suhstance.s at a tem- 

f ieratnre of about S" to 20^ C , through a senes of generi lions, to 
iqiiid alkaline albumen solutions, ind a heat of 3R to 40“ C. 
4 I’hc maligin'v of the pathogenic mould-fungi conKisti., m 
acute cases, in ihur spores, which on reaching the circulation of 
the higher mamniaU, there germinate, and passing into different 
parts of the hotly, muUipIj", and cause local neuroses, and death 
in about three da> - In the subacute and chronic cases a reactive 
inn.iunnatiOTi occurs m each of the iiumcr>)us fungus ccnties, 
which may cause the death of the byphse and lead ttj cure. 5 
Most of the small mould -accumulations easily seen w ith the naked 
eye in the kidneys, Iner, mn-^cles, and retma, are microscopi- 
cally distinguishable neiihcr by size nor hy hi'.tological characters 
from fungi of the same specie'., which have grown on their 
favourite substrala, except llial they have only rudimentary fruit- 
•.talks, and never attain to the separation of spores 

Dr AIN- Weight .—The w eight of the human brain, acconling to 
a recently published wrork by the eminent Munich nnatoini-t Prof, 
BucholT, IS on an aver.ige 1362 grammes for man and 1219 gr. for 
woman The ditfcrencc between the average brain-wcight of 
man and v omau Ulis amounts to 143 gr , c r lo 5° cenL 



278 


NATURE 


\ yan . 20, 1881 


The briin-weijsht of man exceeds that ,of all animals except the 
elephant (4500 gr,) and the larger Cetacez (2500 ) The 

brain weiEbt of the largest apes is hardly a third of man's Prof. 
BischoiT has worked with a considerable amount of matenal ; 
his data comprise the weights of brain of 559 men and 347 
women. 


PHYSICAL NOTES 

Experiments have been made by Ilerr G\^n{PYirt/. Ann. 
No. 11) as to the achon of gases and vapours on the optical 
properties of reflecting surfaces. No such mfluence (expressed 
in alteration of phases in reflection) u found to exist if the gases 
and vapours do not act chemically on the surfaces, or are not 
precipitated in visible quantity (as when the temperature is below 
the dew point). 

Dr, Fuchs describes a new interference photometer (IVied 
Ann. No, ll) m which no polarisation of the rays at right angles 
to each other is rec|nired. It consists simply of two similar 
isosceles glass prisms joined bv their basal surface^, which enclose 
an air layer variable in thickness by pressure A diaphragm 
reaches out in prolongation of the surface of junction. The 
observer looks oblic^ucly towards this surface and sees one 
illuminated surface directly through the double pnsm, the other 
by reflection at the air layer One light-source is fixed, and the 
other IS displaced till the interference bands disappear. 

The polar differences m himinous phenomena of the discharge 
of electricity through gases were considered by Wiedemann and 
Rlihlmann as possibly due, in part at least, to a gas layer (more 
or less condensed) on one electrode Supposing that other kinds 
of enveloj'ie'i with like action would essentially affect the pheno- 
mena, Herr Holtz has been able {IVteJ, Ann. No. ii), 
by covering one electrode, t e. with silk, or placing a stretched 
silk disk before it, to venf^ this, and ' almost quite obliterate, in 
some cases, ihe polar differences. 

In a recent publication describing electrical researches, by 
Herr Goldstein, in Berlin, that author investigates the phenomena 
which occur when, in a space so far evacuated that the green 
phosphorescent light occurs with the discharge from the cathode, 
there are, not one, but several cathodes, He has met with a new 
form of electrical repulsion, not to be classified either with the 
mechanical repulsion in colii^ion of ponderable masses, or with 
electrostatic or elcctrod^amic repulsion. (An abstract of the 
memoir appears in Wtraemant^s Babtaiter, No. II ) 

Applying his theory of the potential energy of liquid surfaces 
to great cycle operations m nature, M. van der Mensbrugghe 
{BulUtm of llelg. Acad., 9 and 10) has lately calculated (hat if 
evaporation subdivides the liquid of seas into spherules of t.g. 
I -10,000th mm, diameter, each kilogramme of water presents 
a collection of spherules whose total potential energy is equivalent 
to 450 kilogrammetres, * e. more than a million times that of a 
sphere of compact water also weighing 1 kilogramme This 
shows what prodigious quantities of work-units are earned 
virtually into the atmosphere by water vapour, and there is to be 
added the potential energy acquired by this vapour in virtue of 
its weight. The author applies his theory to the effects of con- 
densation, to plazed frost, to phenomena of nvers and waterfall<«, 
&c. He anticipates important verifications of it from the 
examination of the Gulf Stream in the Gulf of Mexico projected 
by the United Stales, and recent soundings have tended to 
confirm it 

• M. Montigny {Bull Beig Acad 9 and lo) has lately studied the 
effects of making bells vibrate with liquids m them (water, ether, 
alcohol, sulphide of carbon), or when wholly immersed in liquids 
He found that (i) the sound produced was always more grave 
than the natural sound , (2) that the lowering of tone was more 
marked in both coses the more dense the liquid (thus it is less 
with ether than with sulphide of carbon) ; (3) that with all the 
bquids tried the alteration in sound of a given bpll was much 
more marked when the bell was wholly immersed than when 
merely filled with the liquid ; and (4) that in both cases the 
lowering of tone was more marked for grave than for acute 
notes. The general inference li that the rapidity of vibnitioni 
of a lonndjng body is considerably diminished by a liquid with 
winch its wnQs are in contact, ana that this diminution is more 
sensible when the contact is established on both sides of the 
vibntmg body than when only on one side. The mode of 
action IB related not only to the density, but to the com- 
pressibility of the liquid. The lowering of sound is more 


senfiible with water than with alcohol and ether; the latter 
being less dense and more compressible liquids. The form of 
the bell and the nature of its substance (that is its special elasti- 
city and Its density) are shown aUo to affect considerably the 

K itch of the sound produced in contact with liquids M, 
loiitigny is investigating whether air is a medium of too bttlc 
density and too great compressibility to modify sensibly the 
duration of vibrations of sonorous bodies. 

At a recent meeting of the Franklin Institute {Jom-nal for 
December), Mr, Griscom described his new electric motor, which, 
weighing about 2} poundij, compares favourably with those of 
the old forms of fifteen times its weight Its most essential 
advantage is m the field magnets ; the shape of which is such 
that all the magnetic Imes of force, mcluding those nearest the 
neutral line, are brought into the best jposuble position for 
effecting the revolution of the armature. If a bar or soft iron u 
pivoted at one end to move in a honzontal plane, and a semi- 
circular magnet is placed concentrically with the circle the bar 
can describe, then a given force is exerted on the bar at a much 
greater distance from the poles when the latter is within the 
semicircle than when it is without. Herein (it is stated)^ is the 
secret of the power of Mr. Gnscom's motor The battery is 
inclosed in a strong waterproof box, gives no odour, and very 
little trouble in renewing. It is calculated that it will faulfice 
for the sewing of a small family for one year , a [professional 
seaiUhtress would exhaust it more rapidly, but always in pro- 
portion to the exact amount of work clone. 

A new microphone, made by M Doudet in Paris {La Nalurti 
No. 394), hab the general bhape of a telephone on a support. It 
comprises a mouthpiece, in which is an ebonite plate I mm, thick, 
w ith a short bar of copper penetraliug from its middle a short way 
into a glass tube in which are six htQe balls of retort carbon in 
a row , a second masb of copper following the last, and restiog 
on a small spiral spnng in a case. The pressure can be varied 
by means of a screw. The instrument is worked with six Gaiffe 
elements (peroxide of manganese and chloride of zinc) mounted 
in tension, and a Bell telephone. It is said to transmit the 
voice very distinctly without altering its timbre and without 
disturbing sounds being produced 

In a note to the Vienna Academy {Am, December J6) 
Prof, blefan describes experiments on the influence of terrestrial 
induction in development of an electric current, and the excite- 
ment of the ttlephone by currents from a rotating coil. The 
coil used was 56 mm. in external diameter, ana II mm. in 
width. The earth's influence is best shown by so connecting the 
apparatus with a galvanometer that the circuit is closed during one 
half of the coil's rotation, and broken during the other half ; if the 
completion of the circuit correspond to the positive maximum of 
the electromotive force of the earth’s magnelibin, and the inter- 
ruption to the negative, the galvanometer is positively deflected. 
The deflection may be reduced to zero by displacing the contact, 
and from the displacement and the number of rotations the 
potential may be mfeiTcd m absolute measure. Next the tele- 
phone was BO connected with the coil that the full alternately 
opposite currents vient uninterruptedly through the circuit. This 
gave a simple tone VVith 100 rotations per second tJic hon- 
zontal component of the earth’s magnetism did not suffice to 
excite an ordinary telephone, but it excited one having n 
horse-shoe magnet. (When the intensity of the field was doubled 
the ordinary telephone was also excited.) The tone corresDonds 
to the number of rotations When the coil was rotated 220 
times in a second the ordinary telephone sounded The tele- 
phone was shown to be less sensitive to currents whose intensity 
periodically changes than to interrupted currents (an ordinary 
telephone sounded with loo rotations or fewer, when the circuit 
was closed only during a short tune of each rotation) 


GEOGRAPHICAL NOTES 

At Ihe meeting of the Geographical Society on Monday 
evening a paper was read on the dircoveries made by Mr, Leigh 
Smith last year on the coast of Franz Josef Land, including 
also a general sketch of the rest of hia voyage in the Eira, Mr. 
Smith appears to have reached the Fouthern shores of Franz 
Josef Land with comparative ease about the middle of August, 
and to have examined it and several islands along a cosst-line of 
over loo miles of previously unexplored ground. The new con- 
tinent, as some would fain believe it to be, does not present on 
attractive appearance, for the coast-line is described as coniisting 
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of glaciers with dark frowning and flat-topped cliffs, here and there 
rea^ng to a height of laoo feet It was aftei' pasung Uarents’ 
Hook that new ground wu actually broken, and the exploration 
was continued westwards until Mr Smith hucceeded m rounding 
the western headland. The farthest point actually reached by 
the E\ra was m N lat 8a* 20', £. long 45°, and thence the land 
could be seen trending away to the north-west During the 
voyage a meteorological record was kepi, photographs taken, 
and various collections made, chiefly of botanical and geological 
specimens. 

The January number of Petermam^j Mitihetlungen containii 
an account of a journey from Dufile to Lur, on the west shore 
of 4 Lake MwuUn-Nzige, by Dr Emin Iley, in the last months 
of 1879 llcrr Clemens Denhardt bnngs together much valuable 
information on the East African region between Mombasa and 
the Victona Nyanza, with special reference to the trade-routes, 
accompanied by an excellent map. An article of 'tpecial 
BCieutiflc interest is contributed by Dr H Hoffmann on the 
Comparative Phxnology of Central Europe In a senes of 
tables and in a map the average time of bloom is shown fur 
A very large number of places, with reference to Giessen as 
a standard There is a very interesting account by Baron 
Nordenskjuld of his visit to Behring Island, followed by some 
critical remarks on the vegetative region of the Serra da 
Estrella, by Dr O Drude 

Bulletin, No 5, 1879, of the American Geographical Society 
contains a pajier )iy General R K. Colston on “ Life in the 
Egyptian Desert'i,'^ and an amusing lecture by Lord Dunraven 
on "MooiC and CanboD Hunting.’^ 

The French station of the African Association has been esta- 
blished by M. Savorgnan de Brazza at Nghitni, on the route 
from MaLnogo to T<evumha, in the region of the souices of Il\e 
Ogove, in 1 30' S , and about 1 1“ K from Pans. 

The publication m which the results of the determination of 
the youth American longitudes by electricity have been tabulated 
by American observers has just arrived in Pans All the posi- 
tions determined by M Mouchez on the Brazilian coast iiave 

J iroved correct within a difference of second of time These 
Ictcrmtiiations were taken by Admiral Mouchez when a subor- 
dinate officer m the French service t>Kenty years ago, by lunar 
distances, occuUalions, and eclipses 

The author of the summary of Geographical Discovery in 
lVhilak€f*s Almanac writcii to us in reference to the notice 
on p 232, that It IS not stated that Mr Leigh Sr ith’s voyage 
ifi ** the most remarkable geographical event of the year/' 
to the depreciation of Mr, Thomson's African journey, "but 
that, in spite of the success of the latter, Mr Smith’s voyage 
would probably be considered by many as the mo6t remarkable 
f^ographical event of 1880." We doubt if "many” would 
hold such an opinion, merely for the reason assigned in the 
Almanac "May I be alloned to paint out," he adds, 
"that the word 'research' means careful search or investiga- 
tion? and that mere searching for the North Pole is not the sole 
object of Arctic voyages ? ” We are glad the writer is of this 
opinion, though we doubt if Mr. Leigh Smith's voyage bos 
much bearing on Polar "research,” 


CHESAPEAKE ZOOLOGICAL LABORATORY 

/\ REPORT of the third year's work at the Chesapeake Zoo- 
logical Laboratory of the Johns Hopkins University has 
been addressed to the President of the University by Mr. W. K. 
Brooks, Director of the Laboratory. An advance copy of this 
has been sent us, from which we make some valuable extracts. 

The laboratory was opened at Beaufort, North Carolina, on 
April 23, 1880, and closed on September 30, after a session of 
twenty-three weeks. It was supplied with w'orking accommo- 
dations for BIX investigators, and the facilities which it afforded 
WM Used by the following six persons ■ — W. K Brooks, Ph.D,, 
Director, K, Mitsukuri, Ph.B , Fellow in Biology; £ B. 
Wilson, Ph.B., Fellow la Biology , F. W. King, A.M., Pro- 
feisor of Natural Science, Wisconsin Slate Normal School, H. 
C. Evnrti, M.D., Academy of Natural Sciences, Philadelphia , 
H, F. Osborne, Ph.D,, Fellow of the College of New Jersey 
Beaufort was selected for the third season^s work because it is 
the nearest accetEible town south of Baltimore whidi is favour- 
ably situated for soological study^. The scientific advantages of 
Beaufort ore very great ; the most important Is the great 


difference between its fauna and Uhat of the northern Atlantic 
coast 

" The conflguration of our coastline," the Report goes on, " is 
such that Cape Hatteras, the most projecting point south of 
New York, deflects the warm water of the Gulf Stream away 
from the coast, and thus forms an abrupt barrier between a cold 
northern coast and a warm southern one. 1 he fauna north of this 
barrier paiises gradually into that of boulhern New England, while 
the fauna south of the barrier paitse^ without any abrupt change 
into that of Florida, but the northern fauna is sharply separated 
by Cape Ilatteras from the southern. As the laboratory of the 
U.S Fish Commission and Mr Agassiz's laboratory at Newport 
afford opportunities for work upon the northern fauna, it seemed 
best for us to select a point south of Capo Hatteras in order to 
study the southern fauna with the same advantages, and os Beau 
fort Is the only town near the Cape which can be reached with- 
out difficulty, it w as chosen as the best place for the laboratory 
The situation of this town is exceptionally favourable foi 
zoological woik, for the surrounding waters present such a 
diversity of conditions that the fauna is unusually ridi and 
varied." 

After describing in detail the special characteristics of the 
locality Mr. Brooks goes on to say 

"The zoological resources of Beaufort have not escaped I he 
allcntion of American naturalists, and there arc few places upon 
our coast, outside of New England, where more zoological work 
has been done. In i860 Drs SUmpson and Gill (ipent a season 
ill dredging and coJlcLtiiig in the vicinity of Beaufort, Cape 
Lookout, and Cape Hatteras, and an account of their work was 
published in the American journal of Science . Dr Coucs, who 
was stationed at Fort Macon during [he war, occupied himself 
for tw'o years in collecting the animals which are fonnd here, and 
he published a senes of papers on the ' Natural History of Fort 
Macon and Vicinity ' in the Proceedings of the Academy of 
Natural Sciences of Philadelphu. lliehc papers, w^hich were 
continued by Dr Yarrow, conlain copious and valuable notes on 
the habits and distribution of the animals which were cbbcrved, 
and w e found them a gieat help to us. These two naturalists 
fomid 480 species of annuals 111 the vicitiily of Beaufort Of 
these 4S0, 298 are vertebrates, and 182 are invcrtehrales Of 
the vertebrates 24 are mammals, 133 are birds, 27 arc reptiles, 
6 batrachians, 97 fishes, and li selachiana, Of the invertebrates 
147 are iiiollusks, 2l are crustaceans The list of vertebrates la 
very nearly exhaustive, and wc made no additions to it , but the 
list of invertebratea is obviously very imperfect, and although we 
mode no attcmjiL lo tabulate the species which we observed, 
there w’oiild be no diflicully in enlarging the list twenty or thirty 
fold. 

"Among other naturalisls who have spent more or le^s time at 
Beaufort I may mention Prof L Agassiz, Prof. E S Morse, 
Dr. A S. Packard, Prof, Webster, and Prof. D b. Jordan 
Prof Mor'ie procured most of the material for his well-known 
paper on the Systematic Position of the Bracliiopoda on the 
Sand-bars in Beaufort Inlet 

" I will now attempt to give a very short statement of some of 
Ihe leading points in our own bummer^ work. Much of our 
time was spent in studying Ihe development of the Crustacea, 
since this is one of the most important fields for original work 
upon our soulhcm coast. The supply of material is almost 
inexhaustible, and would employ a number of students for many 
years Tlie life-hi^tory of ibe Crustacea is of great interest 111 
Itself, and the recent species are so numerous and diversified that 
there IS no group of annuals bettci adapted for studying the 
general laws of cmbryunic development in thrir relation LO the 
crolulion of the group. These considerations have led us to 
devote especial attention to this group during this and the 
preceding hcason';. One of the published results of the first 
season’s work was an illustrated account of the metamorphosis 
of Squillo, a representative of a somewhat aberrant gioup of 
Crustacea. Dunng the second seabon a member of our party, 
Prof. Birge, made a very ihcrough study of the development of 
Panopzus, one of our crabs, and the account of his observations, 
ivith drawings, was ready for publication several months ago 
At Beaufort we spent most of our lime upon this subject, and 
figured more than 800 points in the development of vanoua 
Crustacea 

** Among these I wish to coll especial attention to our obser- 
vations upon the development of the Sergestidae , the least 
specialised of the stalk e) ed Crustacea. Thrs very pecuUar group 
was not known to occur upon our coast until we Found a few 
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specimens of one (^enus at Fort Wool, and the bame genus — 
Lucifer — in great abundance at Beaufort, ti^bucialed with another 
genua which i!i also new to North America, As nothing what- 
ever wu known of the development of Lucifer, e made every 
cfTort to obtain the eggs and y''ung, and after four months of 
almost fruitless labour we Anally succeeded in Anding all the 
stages of the metauiorphusis, and Agured them in a complete 
series of ninety-nine drawings. We aho obtained a somewhat 
less complete senes of Agurcs of stages in the life history of ihe 
second Sergestid. Our only motive in this work was the desire to 
All a gap in our knowledge of crustacean devehipment by supplying 
the life hiitnry of a very interesting group of animals, but the 
result was found to have a very unexpected value, since it 
contributes to the discussion of a number of problems in general 
embiyology and morphology, and is the most signiAcant crus- 
tacean life history which has ever been studied. 

"The following are some of the more important points . — 
The egg undergoes total regular segmentation There is no 
food-yolk, and cleavage goes quite through the egg. There is a 
true segmentation cavity. Segmentation is rhythmical 'I'hcre 
IS an invagiiiaie gastrula The larva leaves the egg as a N auplius, 
oud parses through a proL 07 oea <itage and a •ichuopnd stMOgc 
The Afth thoracic segments and appendages are entiiely wanting 
at all stages nf development 

"Another inteic^tinr group which was studied is the Torcel- 
lanide ; the least specialised of the true uabs Ihe adults of 
our American species arc almn^'L re^tncLed to our stjutliern 
waters, although the svumming InrvLU are carried noitli by the 
Gulf Stream. Within the last two years two nuithern natu- 
ralists have studied these Aoating embryos upim the south coast 
□f New England, hut as they vieve woiking upon straggler^ si 
far from hnme, their accounts are me impletc niul somewhat 
contradictory. Qur advantages at JicauforL enabled ns to con- 
tribute towards the solution of this confused subject by laismg 
one specie^ of PorccUana from the egg We also raised six 
other species of crabs from the egg, and made drawings of the 
more important stages of development One of the species 
which was thus studied ii the edible crab Its metamoiphovis 
has never betn figured, and although it jnc tills no unusual 
fraturcr-, its Lconomjc iniport.antc gives value to exact knowledge 
of its life histoiy. i>fr Wilson albo itudicd the development of 
one s cues of Pycnogonida, a group of very iitculiar Aithio- 
pods distantly related to the spiders. As he has paid especial 
attention to the systematic study of thi^ gioup, and is now 
engaged m deseniung Ihc Tycnogonids coUecied in the Gulf 
Stream by Mr Agassiz, the oppoitumly to study them alive in 
the laboratory ha.s been a great advantage to him. 

" Another important investigation is the study by Mr Wilson 
of the embryology uf the marine Annelids. Although the 
reprcsciitalivci of this large gioup are abundant and uidely dis- 
inbutcd, little was known of the early stiiges of their devclnp- 
ment until he procured the egg'i of several species and studied 
them at Beaufort. This inve'^tigation his shoun, among other 
things, that the accepted division of Annelids into two great 
groups the Oligocha^ta and Polycha'ta, is not a natural method 
of cla SSI A cat 10 11 The uork upon the development of marine 
Annelids was supplemciilary to nn investigation ulnch Mr 
Wilson carried on last spring at Baltimore, and which he will 
continue this winter, upon the development of laud- and fresh- 
water Annelids 

"As much tune as pO'Sible was given this season to the study 
of the hydroids and jelly- Ash of Beaufort The life history of 
several of tliem were investigated, a Ihorough anatomical study 
of some of the most important forms w^as corned tn, and nearly 
two hundred drawings was made. It is almost impossible to 
complete a study of this kind in a siogle season, hut if one or 
two more summers can be given to the work, we have every 
rca-^on to hope for valuable requite, for although the North 
Carolia.! coast is the home of many s^iecics unich are only 
found as stragglers upon mir northern coa^.t, and of other species 
which are not known to occur anywhere else, and of some 

S inenrand families which are new to the North American coast, 
Is held has suffered almost total neglect. 

" Nearly three months of the time of two members of our 
party, Mltsukiin and Wilson, were given to the ‘^ludy of the 
habits, anatomy, and development of KeitilU, a compound 
Polyp very much like that winch forms the precious coral, but 
Hoft and without a stony skeleton, The animals which form the 
community are so inttmately bound together that the community 
OS a whole has a well-marked individuality distinct from that of 


the separate animals which compose it. The compound indi- 
viduality of Renilla is quite rudimentary as compared with that 
of a biphonuphore, and os there is no trace of it in the closely 
allied Gorguiiios, it furnishes an excellent held for studying the 
incipient stages in the formation of a compound orgam'^m by the 
umon and specialisation of a community of indcpeadent simple 
organisms. With thu end in view the auatomy of the fully- 
developed community was carefully studied, auJ the formation 
of a community was traced by rearing a simple solitary embryo 
in an aquarium until a perfect community had been developed 
from )t by budding. I)iiiing the process of development the 
law of growth by which the characten^tlcs of the compound 
oreamsm are lirought about was very clearly exhibited, and it is 
fully illustrated by nearly one hundred drawings. 

“ One of the most interesting results of our work is the 
explanation by Mr. Wilson of the origin of the metamorphosiB of 
the larva of Phoroni*?, a ‘^mall Gephyrcaii worm which fives in a 
tube Several of the mo^t noted embryologists of Europe have 
studied the development of Fhoronis, and our knowledge of its 
life history is due to their combined labour^, f ast summer Mr, 
Wilson reviewed the suhjuct, and added some important points, 
.'ind during ihe present season he has ''hnvtn by the cninpanson 
of a great number of allied forms that the very peculiar meta- 
morplmsis admits of an extremely simjdc explanation The 
adult is sedentary and conAned to its <^and tube, while the larva 
IS a swimming animal totally differtiit in ‘'Iructuic The change 
from the laiva to ilic adult is veiy rapid and vinlcnt It occupies 
only a few minule&, aiid during the change tlic iaiva becomes 
turned w long ''111 e out, so that what was internal 1:1 external, 
Mr Wilson's rompaiison shows that rhnroiiis was uinnnally a 
flee animal, and that the structural yiecnlianties which fit the 
adult foi iicdeiitary life in a tube aic of lecent acquisition The 
larva has however retained iLsancestial adaptation to a swimming 
life in order In provide fur the disti ibulioii of the s] ccies 1 here 
muirt have been a lime, in the evolution of the species, when the 
adult was imperfectly adapted to a scdenlary life, and also im- 
perfectly adapted to a swimming life; and if the development 
of the individual were a perfect reca[)ilulalinn of all the '^tages in 
the evolution of the specie^, wc should have, between the 
bwiiimiing larva and the sedentary adult, a stage id develoinnent 
during which the adaptation is not ([Uile peifect for cillier mode 
of life. It IS clearly an advantage for the animal to pass ihrongh 
this stage as <iuickly as pussilile, or to escai^e it altogether The 
pccubar mclauiorphosis enable llic larv.i to leniam perfectly 
adajUed to a locomotor life until the occuiicncc of ihe sudden 
change which Ats it for life m a tube, and Mr Wilson has 
pointed out the manner m which the metamorphosis has been 
acquired in order to bridge over the period of imperfect 
spec labs'll I on. This explanation is soinewbat ‘^imilar to that 
which Lubbock has given of Ih' origin of the metamorphosis of 
I insccth, and we may hope that the same method of iiivc -.ligation 
will throw light upon the signihcance of othci lemarkablc 
instances of metamorpho' is in the invertebrate-. 

" Dunng the summer the follow mg abstracts of ‘-ouic of the 
more importiint points in our work liave been published in 
scieiiliAc journaU — 

The Development of the Crplialopoda and the Homology of 
the Cephalopud Fool By W IC Brocks Anier. Journal of 
Sen net 

The Development of Annelids By E B Wilson Amtr 
Journal of Scxenct 

The Rhythmical Naluie of .Segmentation By W. K. Brooks. 
Amen Journal of Setenct, 

The Origin of the Metamorphosis of Actmotrocha. By £. 
D Wilson Amtr, Assoc , Boston Met/tn^. 

Notes on the Medusa of Bcau/urt. By W Ki Brook';. Amtr, 
Assoc , Boston Mtetm^x 

Budding in Free Meda.sx By W K. Brooks. Amtr Xai. 

Development of Maune PolychxluUo Annelids. By E. B. 
Wilson. Zoologitcktf Anzeigtr. 

Embryology and Metamorphosis of Lucifer. By W. K, 
Brooks. Zooiogtscher Antagrr 

The Early Stages of Renilltu By £. B. Wilson, Amtr. 
Journal of Sexence, 

" Other abstracts are now iu the press, and others are ready 
for publication. 

"A paper, with four plates, on the ^Eariy Stages of the 
Squid,' 13 .iliiO in the preset, and will soon be issued in the 
Memorial Volume of Memoiri of the Bottou Society of Natural 
History." 
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ELASTICITY OF IVIFES'^ 


SPECTROSCOPIC NOTES, 1879-80 


T^HE experiixients de<;cribcd in this paper form a continuation 
of expenmenls undertaken in connection with the work of 
the Committee of the Untish Association for commencing secular 
experiments on the elasticity of wiies 

Long-continued application of stretching force inci eases to a 
very great extent the tensile strenjjth of soft iron wire Thus in 
experiments ilc'-crihed to the British Associatmn in 1879 (s®e 
Report of the Committee just referred to), a particular very soft 
iron wire was shown to have a lireaking weight 10 ji c higher if 
the weight necessary to break iL is applied half a pound at a time 
per (Uy, Ui m it has if the breaking w eight is applied half a pound 
at a time at intervals of say two minutes. It w'as founil aKo that 
this w lie, quickly broken, extends bcfoie breaking by as much 
as 25 p c of its original length , whereas if th^ application of the 
stress IS very slow, the extemion is not moic than 5 or 6, or 
perhaps 8 p c urther cxperimeuts have been undei bikcn on 
this subject, and arc still m progress 

UsiiiT a continuous arrangement for applying I he stretching 
weight and employing 8ome very soft iron wire which had been 
specially prepared, and which was used in former experiments, 
the greatest weight which could be rapidly put on the wire 
Without breaking iL w-as determined. It was fouiifl that with a 
weight of 41 lbs gradually applieil m 6 \ minute-i the wire 
stretched by 24 4 p c of its original lenglli, and broke 18 
minutes after the w eight W'as put on. With the same weight, 
41 Ib'^ , applied m 6} minutes, the wire stretched 22 i p c and 
broke in 24 minutes With 41 lbs , however, applied in yj 
minutes, the wire stretched 18 p c , and did not break This 
weight, therefore, appeared to be just as much as the wire 
would bear with tins method of applying the weight Accord- 
ingly it was applied to a great number of wires for dilTerent 
lengllis uf time for the purpose of hardening tliem, and airange- 
ments haic been made for keeping a number of wiies for very 
long tunes with this atretchmg force applied to them The 
amount of extension produced by the application of the hardening 
stress was observed in each case. 

After the hardening sLresii had been applied fui a certain time 
the additional weight ncccbisaiy to break ilic wire was determined, 
and also the additional elongation before breaking, which was 
in all ca'ies almost insensible The wires seemed permanently set 
in about forty minules from the time when the hardening stress 
was applied. They did not alter m Length till just before they 
broke, when they generally stretched 1 01 2 imllimeties on a 
length of about 1,800 mm The following table shows some of 
the results out of a great many that have aheady been obtained 


Length of 
wire uipd 


Hardening 
stress 
ipplictl in 
pounds 


Time taken Entensinn 1 

by enn- 'produced by' I 

tinuous I ajifdiLRiion I Duritinn of Total break- 
ing weight 
afier 

hardening 


machine in of hardening lurdrnmg 
aoplying the' •'tress in | sin ss m 
Hardening , p c of I 
stress 111 I ori,ginal 
minutef length 


huun 


I 


I-. 


150 cm 

II 
1 1 
IP 
• I 
ii 


41 

II 

II 

IP 

M 


6* 

61 

24 

22 

4 

r 

j Binkc W 

ith 41 

lbs 


18 

7 

! ^4 

47 

44 

7 

1 17 

2 

27 

47 

5 

8 

, 17 

3 

i 

48 


71 

tS 

1 

1 790 

S2 

3* 


Curves have also been obtained and were exhibited to the 
Section showing the extension with gradually applied weights 
both of B number of wires and dP the diflerent parts of the same 
wire ; also curves showing the extension at diflFcrent intervals of 
tune from the beginning of nn oxperiuMnt in which the wire is 
rumiiQg down iuidcr a weight suffieicnt to break it GniUy. 

The 'XAithor acknowledged the great auistance ihat he had 
received from Mr. A. C. Crawford and otlKr atudents die m 
Physical LAboratory of the University of Glaagow 
Similar experiments are in progress 'on wires of copper and 
tin, and it is intended to test gold wire very soon, as it will 
probably give mteceating results, and results very diflerent from 
thoie4riven hy soft iron wires. 


ku* Elashciiy of Soft Inm WImi Abitoact of a Paw at 

the BmiiR Aaiociation, by J T Bottomley, M.A , F K S.K. ^ 


TROUBLE Reversal of Lines in Chi omosphei c SptiHmm — The 
magnesium lines of the b group, and ilic two T)-lines of 
sodium have been seen several times (nnt on June 5, 18S0) lioubfy- 
reversed in ihe spcctnim at the base of a prominence. 

A bright line first appear, s m the centre of the w idened dark 
linos , then this bright line grows wider and hazy at the edge, 
and a Lhiii dark line appears in its centre, as shoivn in the figure. 
The phenomenon Ii'^ts usually from ten minutes to an hour It 
Is evideiUly the exact correlative of the double reversal of the 
blight sodium lines, observable in the flame of a Bunsen burner 
nr alcohol lamp under certain circumstances when the quantity 
and temperature of the f.odiiini vapour in the flame are greatly 
increased. 

The H lines in the Chromosphere and Sun-spot Spetlra — In 
1874 1 found the II • and K-lincs to be reversed in the stiectra 
of prominences aud sun-spots, as observed at Shernun, Sooo 
feet above the sea Until recently I have not been able to 
verify the oljservation, except for a moment during the eclipse of 
187S During the past summer, however, I have succeeded in 
seeing them igain, and with Mutable precautions as to shade - 
glass, adjustment of slit to true focal plane for ibcjc epenal 
rays, and exclusion nf extraneous light, I have no further difli- 
culty w'lth the ob ervation The spectroscope employed ha^ 
collimatoi and view -telescope each of i] inches aperture, and 
about n inches focal length, and a speculum -metal KiUher- 
fiird grating with i7i300 Imes to the inch A shade of cobalt- 
blue glass greatly aids the observation, llie solar image is 
inclieb in diameiei 

In the spectrum of the chi oino -sphere, II and K are both 
fl/wtTVJ* 1 evei scd I have never failed to sec them both when 
circumstances were such that h, the neaiest of the hydrogen 
line*-, could he seen 

Furthermore, II, in the chromosphere spectrum, is always 
douhh that is, a fine bright line ^always accompanies the prin- 
cipal line, aliout one divibion of Angstrom’s scale below The 
principal bne leems to be exactly central in the wide dark shade, 
the other is well within the nebulosity K on the other hand 
shows no Signs of duplicity 

In the spcctnim of a sun-spot H and K are also, both of them, 
generally, though not always, reveraed ; and the reversal is not 
confined to the spot, but covers often an area many times largci 
in its neighbourhood 

In the spot spectrum, however, II has never yet been seci 
double The companion line of II is therefore probably due tr 
some other 'lubslance Lban that which produces H and K , ‘ 
substance promment in the chromosphere, but uot specially so 11 
the ncighhourhocKl of spots In view of the recent ob-crvalinn 
of Vogel, Draper, and Hugging it is natural to Ihink tha 
hydrogen is probably the clement concerned. If bo, it may b( 
expected that H will be found doubled in the spectium of a spo 
winch reverses the hydrogen line h. 1 have not yet been able tr 
test it in this way, as h is rarely seen reversed, though C and I 
occur pretty frcciucntly. 

\Note , — An oliscrvation made since my paper was wnttcr 
leads me to modify this opinion, that the companion of II i< 
due to hydrogel, and satisfies me that m all probabibty botl 
II and K must themselves he hydrogen -Imes At 11 A M. 01 
October 7, n biight horn appeared on the S E. limb of the sun 
When first seen U was about 3' or 4' m elevation, liut it rapid!) 
fitrctcheil up, and before noon reached a measured altitude ol 
over 13' (350,000 imle^ + ) above the sun’s limb It farled awa^ 
and disappeared about 12.30. It was brightest about II 3c 
with an altitude nf about 8' and at this time both H and K wen 
distinctly, and for than, brilliantly reversed m it clear to thi 
summit H was not double in U to any notable elevation 
iJiough the compamon of H was visible at the base of tin 
prominence. 'Ihe H- and K-lines also showed evidence ol 
violent Qy clonic action, just as C did. /f i^as only faintly visibh 
in the prominence , F and the luie near G were of cour*^e strong 
But no other lines, either of soduun, rBagnesiuin, or anythnif; 
else, could be traced more than a very C«w seconds of arc ab^ivi^ 
the jua’a limb. I am not able to say how long the II -line'’ 
continued visible, or to what elevation they extended afterwards, 
as 1 retumed to the Cdine to watch the termination of the erup 
tioD. If I remember nghtly, this eruption reached a highci 
elevation than any before obseeved There was (and is to-^y 
nothing cm the- sun’s limb visible with the telescope which wonfe 
account for it. — Pniiceton, October 8 ] 
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ExaminatlOH of Lims in the Solar S^trum wkuh aro given in 
ike Maps as common to 7 \vo or more Suosfances — For this purpose 
a spectroscope of hi^h dispersion has been con^ructed by com- 
bining the grating mentioned, above, which has about 4 square 
inches of ruled surface, with a collimator and observing telescope 
each of 3 Inchcii aperture and abont 4a mcheh focal lengtti, 
using magnifying powerb ranging from 50 to aoo. The apparatus 
IS arranged upon a wooden frame- work, and when in use is 
strapped to the tube of the 12-reet equatorial of our observatory, 
so that it is kept by the driving-dock directed to the sun An 
image of the sun is formed on the slit by an achromatic object- 
glass of 3 inches aperture, in order to increase the light and 
to avoid the widening of the lines due to the sun's rotation A 
large prism of about 20° angle was sometimes placed in front of 
this object-glass (between it and the sun) to separate the colours 
before reaching the <ilit , and in examining the daikei portions 
of the spectrum a concave cylindrical lenb was bometimcb used 
next the eye, like a shade glass, to reduce the apparent width of 
the spectrum and thus increase its bnghtness 

The grating is an admirable one, on the whole the best I have 
ever seen. But I have been greatly surprised at its excessive 
sensitiveness to distortion by pre<;sQre or inequalities of tempera- 
ture Although the plate is fully f of an inch thick, and only 
3^ inches square, an abnormal pressure of less than a single 
ounce at one corner will materially modify its behaviour, and 
a quarter of a pound destroys the definition entirely In Fact 
the plate is not naturally exactly flat, and to get its best perform- 
ance it m necessary to crowd a little wedge gently under one 
comer. When it is in good humour and condition, however, 
the performance is admirable , one could wish for nothing better, 
unless for a little more light in the violet portions of the 
spectrum 

With this instruinent 1 have examined the 70 lines given on 
Angslrum’s map as common to two or more substance^. Of the 
70 lines, 56 are distinctly double or triple ; 7 appear to be 
single, and as to the remaining 7, 1 am uncertain, inmost 
coses, because 1 was unable to identify the lines satisfactorily on 
account of Iheir falling upon spaces thickly covered with groups 
of fine lines, none of which are specially prominent. 

As a general rule the double lines are pretty close, the dis- 
tance Iieing /css than that of the components of the 1474 line 
Generally also the components are unequal 111 width nr darkness, 
or both, though in [icrhaps a quarter of the cases they are alike 
in appearance. Ihe doubtful lines are the following, designated 
by iheir wave length on Angstrom's map S489 2, S425 o, 
S‘^ 9 ^ 52^5 8, 4271 5, 4253 9 and 4226 8 I strongly suspect 

5396 1 and 5265 8 (which present no difficulty in idenlifiLation) 
of being doable, hut could never fairly split cither of them, and 
therefore leave them among the douhtfuls 

Those which show no signs of doubling, so far as could be 
seen, were 6iai 2, 6064 5, 5019 4, 4585-3, 4578 3, 4249-8. 
and 4237 5 

Tn respect to the lines 5019*4, 4585 '3 ^nd 4237 5 it quite 
possible there ma^ lie some mistake as to the coincidence, since 
in hiB tad/es "J'halen gives neither of them as due to iron An 
accidental strengthening of the dotted line, which, on the map, 
leads up from the symbol of the element concerned, through the 
iron spectrum, would account for the matter, by making the 
line appear on the map as belonging to iron also. 

As the facts stand, therefore, it is obvious that arguments 
which have been based upon the coincidence of lines in the 
spectra of difTercnt elements lose much of their force ; it ap- 
peals likely that the coincidences are in all cases only near 
approximations. At the same lime IhLs is certainly not yet 
demonstrated The complete investigation of the matter renuireB 
that the bnght line spectra of the metals in question should be 
confronted with each other and with the solar spectrum under 
enormous dispersive power, in order that we may be able to 
determine which of the components of each double line belongs 
to one, and which to the other clement. If in this research it 
should be found that 6 otk of the components of a double line 
were represented in the spectra of two different metala, and the 
suspicion of impurity were excluded, we should then indeed 
have a most powerful aigument in favour of some identity of 
material or architecture in the mqlecules of the two sabstances 
involved 

Distortion of Solar Prominences hy a Diffraction Spectroscope — 
Generally, in such in instrumeijt, the forms seen through the 
opened slit are either disproportionately extended, or compressed 
along the line of dispersion The reason is this ; if the ilit be 


illuminated by monochromatic light, the Image of the silt, 
formed on eacn side of the simple reflected image m the focus 
of the view-telescope (which is supposed to have the same focal 
length aa the collimator), will have the same width as the slit 
Itself only in one special case, not usually realised with a 
reflechng grating. 

IF the angle, between the normal to the grating and^'the 
view -telescope, is less than that between the normal and the 
collimator, I lie slit image will be narrower than the slit, and a 
prominence seen through it will be compressed in the plane of 
dispersion, If the relation of the angles be reversed, then of 
course the distortion will also be reversed, and we shall have 
extension instead of compression. 

The mathematical theory is very simple Suppose the colli- 
mator and telescope to be fixed at a constant angle, a^t 111 the 
now usual arrangement 

Let an,<le between telescope and collimator = a. 

Angle between telescope and normal tu grating = r. 

Then angle between collimator and normal _= k ^ a - r. 
Also, let space between adjacent lines of grating = r 
And the o^erof spectrum obsierved — n 

I'hen, by pniiciples of spectrum formation, we have 

\ - 1 T - sin K I , 

« I i ‘ . 

\ being the wave-length nf the ray whiJi la in the centre of the 
held of view 

^ rt\ 

whence sm t _ - -I- sin k, 

s 


DilYerenLiatmg, we hive at once 


, CfiS If , 

dr = iiK. 

CUS T 


or 


cqsja_-^^^^ 

cos T 


which reduces to, dr = (cos a + sm a tan t) dK. Distortion can 
only disappear m cases ivheii this coelTicient of dK reduces to 
unity Special cases — 

1 If T — a there is 110 distortion — but also no dispersion - 
it IS the case of simple reflection 

2 If fc— o, the grating being kept normal to the collimator, 
then </t — bCL a dK 

3 If T -=0, the grating being kept normal to the telescope 
(which in this case must be movable), then dr — cos a dn 

4 If 0 = 90“, ffT = laii T dx 

5 If a = o, dT = dKt and there is no distortion. 

This lb possible only by iMng the same tube and object-glass 
both for collimator and view. telescope, the grating beii^ slightly 
inclined at right angles tn the plane of dispersion. The prin- 
cipal difficulty in this form of instrument lies m the diffuse 
light reflected by the surfaces of the object-glass It is hoped 
that this may be nearly obviated by a special construction of the 
lens which will throw the reflected light outside of the eyepiece 
An instrument on this plan is being made for Prof llrackcU 
by the Clarks, for use in the physical laboratory at Princeton, 
and IS now nearly completed. 

Princeton, September 27, 1880 C A. Young 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Dr J. K. Harris (D.Sc Lond.) has been appointed to the 
vacant Professorship of Natural Philosophy at Trinity College, 
London, 

From the new Calendar of the University College of Wales 
we learn that the present number of students is fifty-seven. We 
see there are clas'^cs for most of the branches of science, only 
unfortunately they are all tanght by one professor, which, to say 
the least, must be rather hard on him. Wc hope the collero 
will soon be able to have separate teachers, at any rate for the 
physical and biological sciences. 

The new University Library at Halle has just been opened. 
It IS built entirely on the French ay stem, and special precautions 
have been taken with regard to fire It now numbers Eome 
300,000 volumes, but there is room for half a million. The cost 
of the building amounts to 400,000 marks (20,000/ ). 


SCIENTIFIC SERIALS 
The American Naturalist for December, 1880, contains; — 
D. Cope, on the extinct cats of America-— F. V, Hayden, Twin 
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Ukei and TeocalU Mountain, Central Colorado, with remarks on 
the glociaj phenomena of that region. — C. £, Bessey, sketch of 
the progress of botany 111 the United Stales in the year 1879. — 
C. S. Minot, sketch of comparative embryology. No. 5 , on the 
general principle of development. — The Ediio^a Table — Per- 
manent exhibition of PhiLadclphia — Recent literature. — A new 
edition of Packaid’a "Zoology’’ is announced — General Notes. 
Scientihc news. Proceedings of scientific societies 

Revue dfs Sciences Natureiles, December, 1880, contains 
Herborisations of Strobelberger about Montpellier m 1620, 
translated, with notes, by M. KiclTer (a complete expos^ of the 
extraordinary plagiarism of Strobelberger, who copied his work 
on the plants of Montpellier almost verbatim from the work of 
Lobel) — M. Doumet-Adanson, on an immense CaUmary taken 
near Cette, January, 18 So {Ommashephes sagitiata) Ihia 
specimen was nearly six feet m length, from the end of the body 
to the tops of the arms. — M 5 . jourdain, on the late develop- 
ment of scales m the eels. — K Dubrncil, catalogue of testaceuuii 
mollusca collected from the French shores of the Mediterranean 
— M Reitsch, an analysis of FalUcnbcrg's researches on the 
fecondation and alternation of generation in Cutlena — F Fou- 
tannes, on the slraLigraphical po'iitiun nf the Pliocene group of 
Saint Aries, in the Western Bas-Daiiphint^, and particularly in 
the environs of Hauler ives (DrGmc) — Scientific Reports and 
Bulletin 

Gegenbaus^s morpholo^isches Jahihmh^ Band 6, llcft 4, — Dr. 
M, V DavidofT, contriliution to the cumparatnc anatomy of the 
posterior limb masses in fishes, 2nci part (Plates 21, 23); Dr. 
W. PAtzner, on the epidermis in the amphibia (Plates 24, 25) , 
J. E V Boas, on the conns arteriusm in Butinnus albula and 
m other Teleostci (Plate 26), Dr. If Rabl-Rnokhard, on the 
mutual relations between the chorda, l]ypo[)>iysH and the middle 
ridge of the skull m the embryos of the sharks’, &c , brains (with 
Plates 27, 28), Carl RabI, on the "pedicle of invagination,’’ 
&c , in Planorbis (Plate 29) , Prof. R. Wiedersheim, on the 
duplication of the os centrale m the carpus and tarsus of 
Axolotl (Plate 30), Prof, C Gegeubaur, cntical remarks on 
polydactylism as atavism, short notices; \V. Leche, on the 
morpology of the pelvic region in the Insectivora 

Archives des Sciences Physiques et Naturelles, December 15, 
1880 —Tertiary man in Portugal, by M. Choffat, — Monograph 
of the ancient glaciers and the erratic formation of the middle 
part of the Rhone valley, by MM Falsan and Chantre —Organic 
dust of the atmosphere, by Dr Yung — On the question of 
lowering of the high m aters of the Lake of Constance, by M 
Achard 


SOCIETIES AND ACADEMIES 

London 

Hoyal Society, January 6.— Observations on the Structure 
of the Immature Ovarian Ovum m the Bird and Rabbit, and on 
the Mode of Formation of the Discus Proligerus in the Rabbit 
and of the “Egg-Tubes" in the Dog. By E. A, bchafer, 
F R.S, 

The first part of the paper is devoted to a minute description 
of the young ovarian ova of the bird as seen in sections of the 
ovary of a lajnng hen. The germinal spot is described as com- 
posed of two distinct substances, namely, a homogeneous matrix 
staining but slightly with logwood and a numwr of coarse 
granules imbedded m it, which become darkly atamed. The 
germinal spot may often be seen to be connected with the wall 
of the germinal vehicle by a network of fine filaments (intra- 
nuclear network) Appearances are also described which indi- 
cate that two germinal vesicles may be originally present m one 
ovum (? formed by the fusion of two primitive ova), and that 
one of the two may afterwards disappear. 

A network of filaments is also described as existing in the 
yolk, which in some ova shows peculiar condensations of vitel- 
line substance, which simulate nuclei , but the origin and 
meaning of these are left in doubt. Other appearances, as of 
systems of stnx, are also mentioned as occurring in larger 
ovarian ova, With regard to the membranes of the ovum the 
author diRen from Waldeycr and agrees with Balfour in 
regarding the tana radusia as a product of the protcmlasm of the 
ovum, and not as derived from the cells of the follicular 
epithelium. 

The ovarian ovum of (he rabbit Is next described, and ii 
found to agree in roost essential particulars with that of the 


bird. The wna ^llucida is porous, and allows granules of food- 
material to pass from the epithelium cells of the Graafian folUcle 
directly into the vitellus, But it is chieHy in this epithelium 
that the interest centres, for the inner layer of cells of the folli- 
cular epithelium appears to be formed m the peTijiheral layer of 
the vitellus of the ovum itself, making their appearance first of 
all as mere nuclei (derived in all probability from the nucleus of 
the ovum), around which [>a.rt of the protoplasm or vitellus of 
the ovum becomes segmented off Thn dejicnption 13 compared 
with that which Kuppfer gives of the formation of an inner 
layer of follicular epithelium from nuclei which make their 
appearance in the periphery of the vitelluf* of the ovum of 
Asfidia cainna, and with the observalions of Kleinenberg upon 
the formal ion of a layer of cells from the periphery of the ovum 
of Hydra 

finally the gland-like nature of the ovarian tubes m the 
hitch's ovary is insiiited upon m agreement with PHuger and 
VValdeyer, and 111 opposition to the view taken by Foulis 

January 13 — "On the Forty-eight Co-orrlinaLcs of a Cubic 
Curve m Space," by William Sviotliswoiulc, President R.S. 

Til a note published in the Report of the Bntish Association 
for 1878 (Dublin), and in a fuller paper m the 7 ransaettons of 
the London Mathematical Society, 1879 (vol. x. No. 152), I 
have given the forms of the eighteen, or llic Iwcnty-one (as 
there explained), co ordinates of a conic in space, corresponding, 
SO far as correspondence subsists, with the six co-ordinates of a 
straight line 111 'space. And 111 the same papers ] have esta- 
blished the identical relations between these co ordinates, where- 
by the number of independent quantities reduced to eight, as 
it should be. In both cases, viz,, the straight line and the 
cubic, (he co-ordinates are to be obtained by eliminating the 
variables in turn from the two equations representing the line or 
the conic, and are, in fact, the coefficients of the equations 
rcsiilling from the eliminations. 

In the present paper 1 have followed (he same procedure for 
(he case of a cnbic curve m si^cc. Such a curve may, as is well 
known, he regarded as the intersection of two quadric surfaces 
having a generating line in common; and the rcault of the 
elimination of any one of the variables from two rmadric equa- 
tions satisfying this condition is of the third degiee The 
number of coefTicicnts so arising is 4 X 10 = 40 , hut I have 
found that these forty ouantities may very conveniently be re- 
placed by eight oiners, which are henceforward considered 
as the co-ordinates of the cubic curve in space. 

The number nf identical relations established in the present 
paper is (bniy-four But it will be observed that (he equations 
are linco-linear m each of tw'o groups, say the U-co-ordinales 
and the U'-co ordinates , and as we arc concerned with the ratios 
only of the coefficients, and not with ihcir absolute values, we 
arc, in fact, concerned only with the ratios of the U-co-ordmnles 
inter se, and the U '-co-ordinates inter se, and not with then 
absolute values Hence the number of indejiendeiit co-ordmates 
will be reduced to 48 - 34 - 2 12, as it should be 

Mathematical Society, January 13. — S. Roberts, F R S., 
president, 111 the chair — Miss C A hcott and Me'^sra J Parker 
bmith, O. H Mitchell, Fellow of Johns Hopkins University, 
ami T Craiv;, U S Coast Survey Office, Wn**hington, were 
elected members Dr. Hirst, m drawing attenti <n to the loss 
the Society had sustained by the death of M Chasles, gave a 
rapid skclch of that distinguished geometer's career and work , 
in lightly touching upon his private life he mentioned how 
gratified M Cha<«les hxd been by the fact that he was not only 
the first Fmcign Member of the Society, but for a long time the 
only one Ihe following enmmumea I ions were made — On an 
apparently paradoxical relation of the circle, parabola, and 
hyperbola, by A J. Ellis, F R S — A proof of the dirferential 
equation which is satisfied by the hypcrgcoinclTic senes, by the 
Rev T. R. I erry — On the pcnodicity of hyperellipUc integral's 
of the first class, by W. R. W Rolierts.--On the tangents 
drawn from a point to a nodal cubic, by R A Roberts — Sur 
unc propn^td du parainfctre de la tLansruimLc canonique des 
formea cuhiques ternaires, by Signor Unuscbi (Milan) — Note on 
a kmemati^al theorem connected with the rcctilintar courses of 
two vessels <iailing umfoTmlyj by C W. Mernfield, F U S — A 
portition-prohlem connecting the angles of a triangle with the 
angles of the succcttsive pedal triangles, by J. W. L. Glaisher, 
F.R.S. 

Paris 

Academy of Sciences, January 10. — M. Wurta in the 
choir.— The following papers were read — On the conditions 
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relative to the Llieoretie expression of the velocity of light, by 
M4 Comu — Crystalline lubitanoeB produced from old medals 
innnened in the thermal watent of Barncci, conimune of Olmeto 
(Comes), by Mj Daiibrce: borne of theso bronze medals had 
merely a dark patina resulting from superficial sulphurniion. A 
few utbers had a thick cryhtallmc crust, the substance being 
appareniLy a dcuible sulphide of copper and tin (of winch the 
nearest natural analogue would be stannine) The water, con- 
taining only o 3 gr of mineral inattera per litre, has chluiule of 
sodium, sulphate of soda, and silica in predoim nance. ^ — On the 
stnr-fishcs dredged in the deep regions of the Gulf nf Mexico 
and the Cam bean Sea the Auiericon ship the Blakf^ by M 
Femer. The new collections raise the number of species from 
twenty- seven to aevenly. A pretty large number are new generic 
types —Oil a class of linear di/Terential equations, thccne&uents 
oruhich are algebraic functions of the independent vanahle, 
by M. Appcll — On the circnlatory apparatus of iKcpud cruiita- 
ccans, by M Delage. — Phylloxera in California, by M. de 
Lavignon. The old vine growers say they have always known 
il, and I hey do not regard it as introduced with plants from 
Bordelais Tu cITecU aie the <^anie 111 kmd as in Prance, hut its 
progress is very slow by rciisuu of absence (appaiently) of the 
winged insect, quality of the soil (rich and deep), and 
the existence of an ac^inan paiasite (Tyfof^lyphus ion^tor ) — • 
The lii'^pcLtor-Geiieral of Navigation rLpoiud uii the varia- 
tions of the Seine at Pans in 1880. 'Ihc highest water 
was Oil January 4, the lowe t on Februaiy j and 4 — On I 
a process of aslrmiumical oliservatioii for u^o of voyagers, fitc, ! 
(conliiiued), byM. Kuuget — On the trnnsfornialinn nt reciprocal 1 
direct unis hy M. Lagiurrc — On the size and varialioiis of 
Furkinje's linages hy M. Ciimillcbois. Tt is proved that the 
mechanism of the adaptation consists in a simultaneous inodifi. 
cation uf the curvatiue of the two facci of the crystalline lens — 
Thermo-rcgiilnlfir fur high temperatures, by M D’Arsonval 
This IS applicable up to 1200" at least A regulator like that 
before described has its space under the membrane connected 
by means of a capiUary lube with a short hollow stem which 
can be op.ned or closed with a screw and is connected 
by two tubes with a mercury manometer, and an air reservoir (of 
glass or porcelain) to be put in the medium that is to be kept 
conhtaut. I' or temperaluics over 300° lie o|>ens the stem 
wdien z atm. has been reached, and iiO Jets the manometer come 
back to zero before closing again. A new method of leading 
must then, of course, be. atlupLcdi — Investigation of g'iscous 
compounds and study of some of their propertiea with the 
spaciroscope, by MM. IlautefeniUe and Chappuis, With the 
spectroscope one can follow the isouzcric change of ozone into 
oxygen, and prove that its destruction does not give hypomtnc 
acid EieclTiliaaiLon uf a dry mixture of nitrogen and oxygen, 
containing at least one-scvenlh of the formei , gives a '•ubstunce 
not before observed, and having a remarkable absorption- spectrum. 

It is thought to he ptrmhicacid^ Analogs) iLs toM llerthclot’s/rriw/- 
phunc acid. — On bromides and iodides of phosphorus, by M Ogier 
— Rapid stoppage of the rhythmic contractions of the canliac veti- 
tncles through occlusion of the coronary arteriei, by MM S^e, 
Boche'ontaine, and Roussy — On the application of- anatomical 
exaininatinn of the blood to diagnosis of disease, by M Ilayem, 
He givc^ two methods - examination of pure bio in a thiir 
layer, of constant thickness , and examinaLion of blood diluted 
with a special reagent The-phenomena m certain ■ disoaiJes are* 
dciCTibed. — On the quantity of light necessary to perceive the 
colour of objects of different surfaces, by M Chin-prnlicr. Fur 
retinal surfacea T-goa to yVoT square the ilhimiuation neces- 
sary to make or perceive colour (once the luminoua sensibility is 
obtained) was the same for each colour tned. It may, then, be 
said that for red, yellow, green, and blue the chromatic sensi- 
bility is independent of the retinal surhice excited. Indnenoe 
exerted by environment on the form, structure, and mode of 
reprcxluction of IsoHts /acurfnf, by M. Mer. — On the conserva- 
tion of gram In closed reservoirs, by M Muntz, With renewal 
of air he foand about ten timev more COg produced than in a 
closed vessel. The volume of CO- found In contact with air i» 
always less than that of O absorbed. The O is chiefly fixed by 
fatty matters. T6odrr grain, not giving much of airoaphynat- 
ing almospheie, is liable to the raTBRca of iniectji Tbepiopor* 
tion of CO| increases rapidly with the degree ofi nioietnrei Am 
the temiierainre is raised there is physiological combustion up do 
a point (about 50"), thereafter chemical. Anssthetics, like sid» 
phide of carbon, diminish, withcrat stopping, the formation of 
COg.^ — On>a flimplr mmm of bringiof ten lint: nen^boDLunfaMs 


in a state of apparent death, liy M Gozard. He describes a 
Buceessfiil application of M. Le BonS suggestion for young 
asphyxiated animaN, immersing in a water-bath heated 45” to 
50. — M Boubgny invited attention to I he fact that iMtling 
water projected on an incandescent surface instantly falls in 
temperature to 97° He attributes this cooling to w'ork done in 
production of the spheroidal state' 

Berlin 

Oeogrepblcal Society, January 8 —Dr Nachtigal, pren- 
dent. — The Prchident gave a sketch of the work of the Societyx 
explorers for the past year. It was hoped that' Dr. Lenz would 
have been preset d at the meeting, but ho hod- been unable to 
leave St Louis m Senegal, as yellow fever prevailed there. 
After A long interval letters had been leeerved from Dr. 
Buchner, dated February, May, and July last. He had been 
fur six months in Mussumba in Muatk Janvo’s kingdom, carry- 
ing on topographical, photographic, and natural history work. 
After sending must of Ins papers and collections to Angola he 
proceeded northwards, writing on July i from Mnene Chikambo. 
Dr Nachtigal then referred to the East Afncan Expedition, 
which, along witli Capt Kamieckers, has arrived at Tabora, and 

Dr Rnhlfs* party, who on December la were at Massnwnli. 

Herr Buchtcr exIiibiLed a large number of photographs and 
drawingii fiom the Upper Nile. 

Vienna 

Impenal Academy of [Sciences, Januanr 7 - On the 
quantitative rcl itiuns uf cleclnc ex|]'insiuii in glass and caout- 
chouc, by G Kortew^eg and V A. Julius, — Preliminary note on 
dccnmpo^Uion of water, liy C. Baudet. — ResLarches on fats, by 
D G ( ioldschmicdt and M. v. Schmidt — On an uiicryklallm- 
able acid obtained frnm albumen by oxidation with permanganate 
of potash, by E v Bniecke 


CONTENTS 

NuRTIf AmBRICAN PlNNiraDJ 

CATALOr.UB UP NnWCASTLB LinilARlRS . , , 

(Jun Book Shrlp- — 

" fintairaclic Jahrbilcbcr fOt SyitomliJi PfluiiugHdii elite und 

PflaJiMnnoarsiphie " 

Day'i “ Fisnei orGrcil Britain md Ireland" , , 

Kriu*i *' Maiiu.il of ilie InCrinina ** . . . 

Palihrr'-fl "t'omplLte Conne of ProUcmi in PMrtirnl IMum- 
Gcometiy " . . . . 

** Dt.richi ilbcr die 1 1 ) iiiEkeit der Dutanisclieii ScLtmn dcr Srhlc- 
siicheii Gesellichaft im jahre 1B77 [ 

Lkttbrb ro THB Editor — 

Dr Camcllcy'i Hot Ice. — Dr Olivrr J T-odcf 
O n iliB 'ipccLrum of Carbon — Pruf D Livrim , I R S , Dr. 
W M Watts 

Geoloipcal Cbmatei.— A lfixd R Wallace : Dr Maxwell T. 

MASrERR. 

Cliraate of Vancouver Iiliind — Wivi Fkngblly, F R S 
Dimorphic Lravw of Coiiifen — Dr Maxwril T Masters 
D ust and Fdki — H on 1 < Russbtl , , 

Low Tempcraliire —Rev S J Phrhv, F R S 
A "NaUiral" ExperimciU in Fol.iriied Light ^CiiAs 'I Wiiit- 

. . . . . 

.Statics and DirwAMict op Skating By Charles Alrx Stfvith- 
soN ( IVit^ Dlmgmmt) ... 

John Duncaw, thrAlpdmdWhaver and Bcptanii-t By William 
Jolly ... . .... . . 

The Jnd^hinhrb and Ocbanic Races— Tvfbi and AppiNiTins, 
IV DyA H Kranr . 

The Photo PHOM By Uuil Ravlkich, F K»8 

Notu .... . 

UuR Astsouomical Column — 

Janson'a Star of 1G00 , , , 

Ihe-NewCapB Chubgne. ... 

DiOLoerCAL Norst'— 

Archieoplrry V m.iLrura 

European and Norih Amoncaii Dirdi', 

A Gnat wiili Two Kinds of Wives 

The Function of Aipaniginc , . . 

A Caiia* dC tha Motna of DialoWiB ... 

Fungal Growthi in iha Anmal Body 

Bram-Weighi . , . . 

PhtwiCal Notes 

GROCRArnicAL Notes .... 

ChbsapwakbZuolooicalLaewiiatdry ... 1 
ELArmuTV oPrWmw ByJ. T Bottoiblev.' U A., F ILS-E. . . 
SEBffTROico PIC Nora, 1B70-BO By Phif C A* Young . , 
Univerritt and EoucATioirAL Intelligence . . , 

SciBirriPic Sbiiiali 

S UCI E EIM Al 


Face 

aCi 

iCz 


363 

264 

264 

- 

264 

264 

26 s 

afiTi 

267 

267 

267 

a6B 

a6B 

a68 

adg 

271 

ap#, 

*75 

376 
37* 

276 

377 

J77 

377 

377 

377 

377 

a7ff 

97» 

an 

ala 

alk. 

*95 


NA TU RE 


28s 


THURSDAY, JANUARY 27, 18S1 


UNCONSCIOUS MEMORY 

Unconsciotis Memory^ 13 y Samuel Tlutler Ojj 5 

CLondon D.ivid Doguc, 1880) 

M r. butler is already known to the public as the 
author of two 01 three books which display a 
certain amount of literary ability So long therefoic as 
he aimed only at entertaining his leaders by such works 
as " Erewhon,” or " Life and Habit, he was acting in a 
suitable sphere. But of l.itc his ambition seems to have 
prompted him to other labours , for in his Evolution, 
Old and New,” as well as in the work we arc about to 
consider, he formally enters the arena of philosophical 
discussion. To this arena, however, he is in no way 
adapted, either by mental stature or mental equipment , 
and therefore makes so Sony an exhibition that Mr 
Darwin may well be glad that his enemy has written 
a book But while we may smile at the vanity which 
has induced so incapable and ill-infoimed a man 
gravely to poiac before the world as a philosopher, wc 
should not on this account have deemed Unconscious 
Memory” worth reviewing Un the contrary, as a hasty 
glance would have been sufficient to show that the book 
IS bad m philosophy, bad in judgment, bad in taste, and, 
in fact, that the only good thing in it is the writer's own 
opinion of himself— w ith all that was bad wc should not 
have troubled ourselves, and that which was good we 
should not have inflicted on our readers The case, 
however, is changed when we meet, as we do, with a vile 
and abusive attack upon the personal character of a man 
in the position of Mr Darwin , for however pieposterous, 
and indeed ridiculous, the chaigcs may be, the petty 
malice which appears to undeilie them deserves to be 
duly repudiated. We shall therefore do our duty in this 
respect, and at the same time take the opportunity of 
pointing out the nonsense that Mi Butler has been 
writing, both about the philosophy of evolution and the 
history of biological thought 

The great theory which Mr Butler has propounded, 
and which with characteristic modesty he says seems to 
himself “ one, the importance of which is hardly inferioi 
to that of the theory of evolution itself” — this epoch- 
making theory is as follows The processes of embry- 
onic development and instinctive actions are merel) 
“ repetitions of the same kind of action by the same 
individuals in successive generations ” Therefore ani- 
mals know, as it were, how to pass through their embry- 
onic stages, and, after birth, are taught by instinctive 
knowledge, simply because [as parts of their ancestral 
organisms they have done the same things many times 
before; there is thus a race-merpory as there is an indi- 
vidual memory, and the expiession of the former consti- 
tutes the phenomena of heredity. 

Now this view, m which Mr. Butler was anticipated by 
Prof. Hermg, is interesting if advanced merely as an 
illustration , but to imagine that it reveals any truth of 
profound significance, or that it can possibly be fraught 
^h any benefit to science, is simply absurd. The most 
cursory thought is enough to show that, whether we call 
heredity unconscious memory, or memory of past states 
VoL. XXIII.— No. 587 


of consciousness the hereditary ofTspring of those states, 
wc have added nothing to our pievious knowledge either 
of heredity or of memory All that lends any '5ense to 
the analogy we perfectly well knew before -namely, tliat 
in the lace, as in the individual, certain alterations of 
structure (whether in the brain or elsewhere) when 
once made, tend to remain But the analogy thiows 
no light at all upon the only point which re- 
quires illumination - namely, how is it that, in the 
case of heredity, alterations of strurtuic ran be ear- 
ned over from one individual to anollitr by means of 
the sexual dementi? We t.in unileist.and m some 
measure how an alteiation of brain stnu tiirc, when once 
m.ule, should be perni.inent, and we believe that m this 
fact we have the physical bisii of memoiy , but wc can- 
not understand how this alteration is tr.ansmitted to 
progeny thiougli structures so unlike the brain as are 
the products of the generative glands. And we merely 
stultify ourselves if suppose that the pioblcm is 
brought any nearei to a solution by asserting that a future 
individual while still in the geim has already paitici- 
pated, say m the cerebral alterations of its paient— and 
this in a manner analogous to that in which the brain of 
the paient is stiiictuially altered by the efTcrts of 
individual experience But Mi Biitlei goes even fuithcr 
than this, and extends his so-called theory even to 
inorganic matter He ''would recommend the reader to 
see e\ery atom of the univeise as living, and able to feel 
and remember, though in a humble way” Indeed he 
" can conceive of no matter which is not able to remember 
a little'*, and he does "not sec how action of any kind 
IS conceivable without the supposition that evciy atom 
retains a memory of ccitain antecedents ” It is hard to 
be patient with such hypertrophied absurdity , but if the 
bubble deserves prickint^, it is enough to ask how' it is 
'‘conceivable” that an “ rr/ro//,” even if forming part of 
a living brain, could possibly have "a memory of certain 
antecedents,” when, a'» an atom, it cannot be conceived 
c.rpablc of undergoing any structuial modification 

So much for Mr Butler's mam theory But he has also 
a great deal to say on the philosophy of evolution " Op 
4” was called ” Evolution, Cild and New,” and now “ Op. 
5" continues the sti.im that was stiuck in the eailier 
composition. 'I'his consists for the most part in a stiangely 
silly notion that "the public generally”— including, of 
coui sc, the world of science — w as as ignor.ant of the \m 1 tings 
of BulTon, Dr Erasmus Darwin, and Lamarck as ^wIs Mr, 
Butlci when he first read the ( )iigm of Species ” That 
IS to say, "Buflfon we knew by name, but he sounded too 
like 'buffoon' foi any good to come from him We had 
heard also of Lamarck, and held him to be a kind of 
Fiench Lord Monboddo , but we knew nothing of his 
doctrine. . . . Dr. Erasmus Darwin wc believed to be .a 
forgotten minor poet," Ac No wonder, theiefore, when 
I such was our manner of legarding these men. that we 
I required a Mr Samuel Butler to show us oui erroi And 
I no wonder that Mr. Charles Darwin, who doubtless may 
have peeped into the hteiature which Mi Butler has 
discovered, should so well have succeeded in his life long 
purpose of concealing from the eyes of all men hoiv much 
he owes to his predecessois, No Tvondor, also, that Mr 
Darwin, when he chanced to see an advertisement of a 
forthcoming work by Mr Butler with the title " Evolution, 
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Old and New/^ should have inferred, as Mr Butler ob- 
serves, " what I was about/’ and forthwith began to 
tremble in dismay that at last the Buffoon, the French 
Lord Monboddo, and the forgotten minor poet had found 
a champion to vindicate their claims For now the hideous 
corruption of the monstei was about to be exposed who 
had fed as a parasite upon these ''dead men/' till he 
stands before our eyes bloated with honours unde- 
served, and extending “his power of fascination all 
over Kurope," not only “ among the illiterate masses 
. but among experts and those most capable of 
judging" No wonder then that Mr. Darwin, knowing 
that at last a wise young judge had come to judgment 
and to open the eyes of the " experts should at once 
have set about a book on his own grandfather to disarm 
by anticipation the justice of the avenger But natural 
as all this unquestionably appears, it scarcely prepares 
us, as it did not prepare Mr Butler, for the depths of 
deceit and depiavity to which Mr Darwin would "con- ' 
descend" in order to thwait the arm of justice Yet the 
fact is that Mr Darvin entered into a foul conspiracy 
wath Ur Krause, the editoi of Kosmos, to slay by in- 
famous means the righteous but damning work of Mr 
Butler “The steps," as he points out, “are perfectly 
clear" A whole number of Ko'unos was devoted to Mr 
Darwin and his antecedents in literatuie, at about the 
nine when “Evolution Old ami New" was “ announced” 
as in pieparation Soon afterwards arrangements were 
made foi a translation of Dr Krause’s essay, and were 
completed by the end of April, 1879 Then “ Evolution 
Old and New " came out, was read by Dr. Krause, who 
modified a passage or two in a manner that “ he thought 
would best meet ‘Evolution Old and New/ and then 
fell to condemning tliat book in a finale that was meant 
to be crushing ” So far ?11 was fair enough, but now 
com ci* the foul play “Nothing was said about the re- 
vision which Dr Kiause’s vork had undergone, but it 
was expressly and pai ticul.uly declared in the preface 
that the English triinsl.ition was an accurate \ei sion of 
what appeared in the February number of Ko\mo\y 
and no less expressly and particular!) staled that 
jiiy book [“Evolution Old and New"] was published 
subsequently to this Both these statements are 
untrue," &c Having discovered this erroneous con- 
spiracy, Mr Butler wrote to Mi Darwin for an 
explanation With almost incredible complacency this 
arch-h^ po::rite had the hardihood to answer that it "is 
so coiniijon a practice " to modify articles in translation 
ni republication, that “ it never occurred to him to state 
that the article had been modified,” but that now he 
would do so should theie be a reprint This, as Mr 
Butler says, “w'as going far beyond what w.15 permissible 
ill honourable warfaic, -iiid it was time in the interests of 
literary and scientific morality,. . . to appeal to public 
opinion." He thcrefoic communicated the facts to the 
Athemvtim^ expecting as a consequence to raise a “ raging 
controversy " Strange to say, however, the thing fell flat. 
"Not only did Mr Uarwin remain perfectly quiet, but 
all leviewers and htUrateurs remained perfectly quiet 
also It seemed . . as if public opinion rather approved 

of what Mr. Darwin had done." Nevertheless Mr. 
Butler had a salve to his disappointment in that he saw 
“the ‘Life of Erasmus Darwin’ more frequently and 


more prominently advertised than hitherto,” and “pre- 
sently saw Prof Huxley hastening to the rescue with his 
lecture ‘ On the Coming of Age of the Origin of Species ' ” 
Truly, therefore, in some, if not quite in full measure, 
Mr Butler’s "vanity," as he himself observes, " was well 
fed by the whole transaction" , for he saw by it that Mr. 
Darwin "did not meet my work openly/' and therefore 
that Prof Huxley had to "hasten to the rescue " with a 
Royal Institution lecture. How sweet it doubtless was, if 
Mr Butler attended that lecture, to think what a large 
proportion of the audience must have seen through the 
whole plot I Enough, surely, to "feed'’ any ordinary 
“ vanity ” But Mr Butler's vanity is inordinate, and so 
requires a more than ordinary amount of nourishment 
He therefore felt it desirable to give a detailed exposition 
of the whole affair, and this we have in some charmingly 
tcmpei ate and judicious chapters of “Op 5 '' 

But lo be serious If m charity we could deem Mr. 
Butler a lunatic, we should not be unprepared for any 
aberration of common-sense that he might display. His 
“ Op 5,” however, affoids ample evidence that he is not a 
lunatic, but a man who wants to make amaik somewhere, 
and whose common sense, if he ever had such a thing, 
has been completely blinded by self-conceit. To us, no 
less than to him, “the steps are perfectly clear'’ A 
certain nobody writes a book accusing the most illustrious 
man in his generation of burying the claims of certain 
illustrious predecessors out of the higlit of all men. In 
the hope of gaining some notoriety by deserving and 
perhaps leceiving a contemptuous refutation from the 
eminent man in qiies>tion, he publishes this book, which, 
if it deserved serious consideration, would be not more 
of an insult to the paiticiibir man of science whom it 
accuses of conscious and wholesale plagiarism, than it 
would be to men of science in gencril for requiring such 
elemental) instiuclion on some of the most famous lite- 
rature in bcicnce from an upstart ignoramus who, until 
tvio or three years ago, "considered" himself “a 
painter by profession " The eminent man however did 
not administer the chastisement hence these tears of 
lagc and chagiin , hence too the morbid fancying of 
the great man's discomfoit— of the rallying round of 
his friends, Krause’s article, Huxley’s lecture, &c , till 
such an explosive state of feeling was fermented that 
a mere omission to supply a reference to a book was 
magnified into a dark conspiracy— notwithstanding that a 
moment's thought might have shown how such a con- 
spiracy, even if attenipted, would not have been worthy 
of imbeciles 

But, in conclusion, let us ask what this work on 
“Evolution, Old and New” contained to produce, as its 
authoi imagines, such a scare among the leading 
"experts" in science The work has already been re- 
viewed m these columns (June 12, 1879) Wallace, 

who, w'hile fully exposing its weakness, treats the author 
with moie consideration than he deserves — doubtless be- 
I cause Mr Wallace is himself so personally associated 
with the theory of "natural selection" It is therefore 
I sufficient for us here to say that “ Evolution, Old and 
New," conveys a confession on the part of its author that 
until two or three years ago he was totally ignorant con- 
cerning the history of biological thought His attention 
having at length been directed to the fact that some of 
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the best naturalists had speculated on the probability of 
evolution, he for the first Lime found, as he Innocently I 
enough observes, that evolution and natural selection are 
not quite the same thing. Having made this highly 
original discovery, he forthwith proceeds to display a 
feebleness of judgment even more lamentable than Ins 
previous ignorance For he concludes that the older 
speculations on the causes of evolution are more satis- 
factory than those advanced by Mr. Darwin In the 
columns of a scientific journal any comment on such a 
conclusion might well be deemed superfluous, although 
Mr. Wallace, in his review above mentioned, had the 
courtesy to expose its folly The older evolutionists 
deserve indeed all honour for having perceived early in 
the day that some theory of descent must be true, even 
though they were not able to find the theory that could 
be seen to be in any measure satisfactory lUit a man who 
in the full light of Uai win’s theory can deliberately retiiin 
to " the weak and beggarly elements” of Lamarr k — such a 
man only shoi^s that in judgment he is still a child The 
extreme weakness of Mr butler’s argumentation has, as 
we have said, already been shown by Mr Wallace , but 
it 15 of moic interest to ask what infatuation it 
can have been that led him to suppose “all Luropc 
and those most capable of judging” required him as 
an author to make himself ridiculous as an e\ pounder 
of this subject The ansvci is not far to seek As Mr. 
Butler himself has told us, he has vanity, and his vanity is 
not less childish than his judgment Thus, to give only 
one illustration (Jf so much importance Joes he deem 
Ins own cogitations, that in the book we aic rcMCuing he 
dc\otcs t\^o (hapters, or more than tliirty pages, to “ How 
I wrote ' Life and Habit,’ ” and “How I wrote ‘ nvolution, 
Old and New”', cnteiing into a minute histoiy ot the 
whole course of his speculative floundenngs his is the 
only part of the book that repajs perusal, but that this 
part w Lit repaj s pciusal may be judged fi om the following, 
which we present as a sample - - 

“The fiist passage in n.ife and Habit' whu K lean 
date w'lth certainty is ore on p 52, which lan as follows 
. . ' “Do this, this, tins, which wc too ha\c done, and 
found our profit in it,” cry the souls nf his forefathers 
within him Faint are the far ones, coming and going as 
the sound of bells Avafted on to a high mountain , loud 
and deal are the near ones, uigent as an alarm of tire ’ 
This was written a few days after my anival in Can.ula, 
Juno 1874 I was on Montreal Mountain for the first 
time, and was struck with its extreme beauty . Sitting 
down for a while, I began making notes for ‘ Life and 
Habit,’ of which I was then continually thinking, ind had 
written the first few lines of the above, i^hcn the bells of 
N6tre Dame in Montreal began to ring, and then sound 
was earned to and fro in a remarkably beautiful mannci 
I took advantage of the incident to inseit then and there 
the last lines oi the piece just quoted I kept the whole 
passage with haidly any alteration, and am thus able to 
date It accurately Early in 1876 I began putting 
these notes into more coherent form I did this in thirty 
pages of closely -written matter, of which a pressed copy 
remains in my commonplace-book I find two dates 
among them— the first 'Sunday, February 6, 1876” ; and 
the second, at the end of the notes, ' February 12, 1876.' '' 

This historical sketch, which is without the smallest 
interest to any one but Mr Duller himself, winds up with 
the following burst of eloquence . — 

** Here, then, I take leave of this matter for the preMnt, 


If it appears that I have used language such as is rarely 
seen in controversy, let the reader lemcmbcr that the 
occasion is, so far as I know, unparalleled for the cynicism 
and audacity with which the wrong complained of was 
committed and persisted in I trust, however, that, 
though not indifierent to this, my indignation has been 
mainly roused, as when I wrote ' Evolution, Old and New,* 
before Mr Darwin had given me personal ground of 
complaint against him. by the wrongs he has inflicted on 
dead men, on whose behalf I now fight, as I trust that 
some one — whom I thank by anticipation— may one day 
fight on mine ” 

Mighty champion of the mighty dead I When our 
childien’s children shall read in Westminster Abbey 
the inscription on the tomb of Mr Samuel Butler, how 
will it be With a sigh that in their day and generation the 
world knows nothing of its greatest men ' But as it is 
our misfortune to live befoic the battle over Mr Samuel 
Butlers memory has been fought, we lespond to his 
abounding presumption by recommending him, whatever 
degree of failure he may have experienced in an, once 
more to “consider” himself “ by profession a painter" 
— or, if the painters wdl not have him, to m.ike some 
third attempt, say among the homccop.ithist'i, whose 
journal alone, so far as wc arc aware, has received with 
favour his latest w'ork Hrok*.!- J RoMvvm 


NL\VTOa\^S h^RirfSif lilRDS 

A Hniofy of Ihiti\h Bmh By the late AVilliam Yairell, 
V P L S , h Z b r'ourth Edition, rcvii^ed by Alfred 
Newton, M A, F KS Part 10, November, 1876, it, 
Scptcmljci, 1S77 , ij, October, 1S7S , rj, June, 1S80 
(London \ an Voorst ) 

W E ( dl tills work adviscdl> “Newton” Tlntisli 
Birds,” although the title-page would seem to 
signifylh.it It IS only a foul Ih edition of V.incirs well- 
known “Histdry” It IS however in firi \ new book. 
Tlie text h.iT been completely rcwiitten, .mil the familiar 
wondnits .ind vignettes alone umain to icmind one of thc- 
formei .lulhoi 

The pari s of Prof Newton’s woik novv IkToic us erm- 
cludc the account of the Passeres and cont.un tliecom- 
mcnceiiicnt of the histoiy nf the British I'lC irix We 
need hardly say that the aitule n])on ( u h species is 
woikcd out in the same r.irchd .-nd .iCim.Uc way as in 
the foimer pm lion of this wmk Pi of Xowton, as every 
oinithologist knows, is our leading authority nn this sub- 
ject, which, dm mg a course ut many' years of ennstan 
attention, he has marie specially his own Wc observe 
with gi cat pleasure the ekiboiatc manner m which the 
distribution nf each species is desciil;cd, not only within 
the area of the British Islands, but also whcrci^er it is 
known to o( lui on other parts of the w 01 Id's surr.o'e Wc 
may hkeivise notice the entire absence of inispiints and 
the excellence of the type and paper, w-hich do credit 
alike to the author and publisher, and will no doubt 
greatly contribute to cltend the ciiculation of the work. 
Having saiil thus much, it is with legrct that we must add 
one word of discontent, for which w-c trust Mr Van 
Voorst and Prof Newton w'lll alike forgne us The rate 
of issue of the numbers is so slow that it is uitticult to 
calculate when the new edition will be completed. As 
will be seen by the heading of the article, only four parts 
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have been published during the four past years Ifi as 
we suppose, about twenty more parts are required to 
finibh the work, It is inamrcst that unless the present rate 
of progress be expedited it will be twenty years before we 
are able to send our new "History of British Birds" to 
the binders The edition was commenced, believe, in 
1871 Now thirty )cars seems rather long for the execu- 
tion of a new edition of any work, even with all the 
iinpiovemcnts which, as we have shown above, the 
present editor has doubtless bestowed upon it We would 
fain ask therefore whether the author and publisher 
cannot manage to move on a little faster If this cannot 
be done it appears to us that the first portion of the work 
will be almost out of date befoie the last part 19 pub- 
lished, and that the subscribers will have good reason to 
complain 


OC//i BOOK SHELF 

yahrbiuhef far 'ivissen^chafthche Bofamk. Herausgegc- 
ben von Dr N rringsheim Elfier Band, drittes und 
vicrtes Heft With twenty-four plates. (Leipzig W 
hngclinann, 1877 and 1878) 

Dr Jakou Kriksson describes in a lengthened paper 
the protoineristeni ot the loots of Dicot) ledons, and 
directs attention to the four great types of structure 
observable in these roots In the first type the apex 
consists of three separate zones of meristem the 
pleroinc, pcriblem, and dermocalyptrogen. In the second 
type only two zones arc present the plerotne and a 
common zone for piimary cortex, epidermis, and root- 
cap In the third type there is a common mcristcni zone 
from which all the otheis develop, while m thejfoiiith 
there are two zones, the penblem and the plerome Two 
additional types aie met with in Monocotyledons (i) in 
which there are four zones of meristem calyptrogen, 
deimalogcn, pcroblem, and plerome, and (2} in which 
Lhctc are three zones the calyptrogen, the plerome, and 
a common zone for cortex and epidermis 

The germination of Equisetum and Schizarace.e forms 
the subject of two papers, one by Sadebeck and the othei 
by Hauke, whose woik was arrested by premature death 
Worunin contributes a paper on the P laMnoUiophor a 
Bras^ii<r^ the remarkable Myxomycete which seems to 
lie the cause of the so-called Hernia of the cabbage 
plant, which has recently attracted so much attention 
The remaining papers are by Reinke, on Monosiroma 
bnlhsum and Jftnispora lubnca Wydler discusses at 
great length the morphology of certain forms of inflores- 
cence, chiefly dichotomous , and lastly there is a paper 
by Pitra on the prcs'iurc in stems during the appearance 
of bleeding in plants The contents of the parts are, as 
will be seen, very varied and deal with many different 
departments of botany, and will be found to sustain the 
leputation of the " Jahrbucher " so long associated with 
the name of Pringshcim 


LETTERS TO THE EDITOR 

\The hdtWrdocs noi hold hvnsilf rtsponnhU jor opinions expressed 
by kis con eipotidinis. Nnthtr can he undertake to return^ or 
to correspond with the writers of^ rejected manuscripts^ No 
notice taken of anonymous communications. 

The Editor urgently requests correspondents to ktep their letters as 
short as possible I he presimreon ku spare is jo great that U 

u imiposASie othtrwiM to emurt tk§ appearance even of cam- 
mmiications containing interesting and uirvel facts J] 

UnconaclOM Memory— Mr. &«nuel Butler 

Will you kindly allow ne a povtion of your valuable ipeoe 
In order that I may rlemoiutrate the completely groundless 
cliaracLer of a senes of insinuations which Mr Samuel Butler 


has made not only against myself, but also against Mr Charles 
Darwin, in the work which he has recently published, entitled 
*' UnconEcloUii Memory" (Op. 5)- 

1 , Mr, Butler iniiinuatcs that Mr, Darwin caused my essay on 
Dr Erasmus Darwin to be translated simply in order to throw 
discredit oil Ins work, “Evolution, Old and New" (Op 4J, 
which was published in May, 1879. Upon this point 1 have to 
observe that Mr. Darwin inforiiied me of his desire to have my 
essay published in English more than two months before Llie 
appeal ance of Mr Butler’s book, that the translation did not 
appear earlier is due to the fact that I a^ked for a delay in order 
that I might be able to revise it 

2 The assumption of Mr. Butler that Mr. Darwin had urged 
me to insert an underhand attack up 111 him (Mr Butlei) in my 
sketch, IS not only absolutely unfounded, but, on the contrary, 1 
have to state that Mr. Darwin specially solicited me to take no 
notice whateiffT of Mr, Butler's book, which had in the mean- 
time appeared Since however I thought it desirable to point 
out that Dr Erasmus D.irwiii's views concerning the evolution 
of animated Nature still satisfy certain thinker^, even in our 
own day (a fact which must add greatly to Dr Darwin’s rqiuta- 
tiou), 1 have made some remarks upon the subject in b conclud- 
ing paragraph, without however naming Mr Butler And I 
may here emphatically assert, that although Mr Darwin recom- 
mended me to omit one or two passages from my work, he 
neither made nor suggested ncUUtions of any kind 

3 Mr. Butler’s assertion that the revision of my translation 
was made “by the light" of Ills book is only in so fai justifiable 
that I looked civer the Latter before ^ending off my work, nnd 
that my attention was thereby called to a remark of Buffon's. 
1 ‘rom Mr Butler's book 1 have neither taken nnr was 1 able to 
lake the slightest information that was new to me conccining 
Dr Erasmus Darwin’s scientific woik and views, since m it 
practically only one portion of the “ Zoonomia" is discussed at 
any length, and this portion I had already quoted and analysed, 
while Mr Butler only refers to one comparatively unimportant 
part of the “ Botanic Garden,” and absolutely ignores the 
*' Phylologia ” and the “ Temple of Nature " So that no single 
hue Mr. Butler's far from profound work was of the slightest 
use to me 

Mr Butler's contention tliat I have quoted fiom his book a 
remark fniin Colei idge is entirely without foundation I have 
been acquainted with this remark for years, and from the source 
quoted It is also quoted in 7 x>cckler's work (vol 11 p 256), 
mentioned by me on p i 5 if which appeared ptiorlQ Mi Butler's 
book (Op. 4). The whole of my indebtedness to Mr Butler 
reduces itself therefore to a single quotation from BufToii 

4 I'lnally, concems the mnm accusation that no mention is 
made in the preface of the fact that my essay had been revised 
previously to publicatiuii, it is clear, as even a child could not 
fail to see, that this is not due to design, but is simply the result 
of an oversight, It would be simply absurd For a writer inten- 
tionally to attack a publication which appeared subsequently to 
the date indicated on his title-page \ and the so-called foliifica- 
tion, fio far from injuring Mr Bullcr, could only be most agree 
able to him, becaiine it might induce the careless reado* to i^cy 
that no reference whatever was mtended to Mr. liutlcr in the 
closing leutencc. Should however such a reference be clearly 
intended — and to every reader jiottted up in the subject this could 
not be doubtful — every man of coinmon sense would recognise 
this temble falsehood to be a simple oversight. 

Badin, January iz Ernsi Krause 

Hot Ice 

I vxNiURE, m refen mg to Dr I^adge's letter of this week, 
to put before your leadera the meamng of the remarks made 
on Dr. CarneJley's experiment at the Chemical Society by Prof 
Ayrton, who 19 now away from England. I understood him to say 
that as Dr. Cornelley':) hot ice is obviously in a condition whicn 
cannot ))e represented within the as yet known fundamental 
water surfaces, it la necessary to produce these surfaces beyond 
the places at which, hitherto, abnipt changes have been sup- 
posed to take place m them. He took as an instance the ice- 
water surface which has hitherto been aiaumed to utop ait Prof. 
James Thomson’s “triple poml," and showed that altfacugh 
Sir Wm. Thomson’s experiments have proved that it la nearly 
plane for the stable state of water and ice, yet m the imaginary 
district beyond the triple point a change of latent heal mifffat 
ive such a change of curvature as to bring this surface mto the 
ot-ice region, -j 
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With Prof. Ayrton I have done for water what Prof. James 
Thomson did for carbonic acid , we conplructed in stiff paper a 
surface or surfaces whicJi represent the relations of v and / for 
a ^ven quantity of water- stuff, Three parts of the whole arc 
cylindric surfaces and divide bpace into three regions , in one of 
them the substance is 111 the foim of ice, in another m the fi rm 
of water, m another in the form of vapour ; and they meet in 
Thomson’s triple point. Any one looking at this mcilcl must 
feel that Prof. Ayrton was right in looking fur the hot-ice state 
in a region bounded by imaginary productions of the a/i if ft the 
all-watfr^ the all-iHipour^ and the above mentioned three cylindric 
surfaces beyond Iheir linos of inter cction This is what Prof 
James Ihomaon did to indicate the stale of wiler before 
TOiiing* by bumping begins lie assumed th.ak the all ivaUr 
surface changed into the all-vapour surface gradually, and 
not through a purely cylmdi ic woter-vaponr surface, and this 
is really what Dr Dodge himself does for hot ice, Tliat i«., he 
imagines the all-ne surface to change into the all'vapmtr surface 
gradually, and not by sudden Lh.inges through a purely cylindric 
ue-vapour surface According to Mr. Ayiton the iniagiuary 
production is even of a more compliLated kind Lliaii Dr Lodge 
supposes, as the ice piobahly changes into unstable water before 
It changes into steam. '1 here can be n j doubt that such imaginary 
productions lind their place in the fundauieiilal equation of water, 
but 1 cannot agree with Dr r.odgc in thinking that we have at 
present an exjjlaiiatioii of luch iinstalilc conditions. If his 
explanation were satisfactoiy we ought to be alilc in the same 
way to explain the unstable posiLioii winch precciles boiling by 
bumping, .mil this we cannot do Where the explanation seems 
to me to fad is m llic assumption that the hot vipour filling a 
cavity, being of lower temperaluie llian the surface of the cavity, 
IS always at a pre.-.iire less than I bat of ■•aturalnin, m ‘•pile of 
the cvaiHiralion goiii ; on Nc»v when we considei bow large the 
surface of a minute cavity IS as oompaictl with its vrdunie, the 
vetv great increase in Inilk when the solid is Lhani;cd into vapour 
and the loweiing of Lemiieralurc which the surf.oce must iiiidergo 
on account of Ultni beat, we see that the condition vshich Dr 
Lodge assumes to be nuini lined during the whole extieriment 
would be indintaneously destioyed in a >ciy miiuite cavity. In 
evpUjiiing hot ice I am afmid (hat neither I'rof Ayrton noi Dr 
Lodge has given us mi lie than Prof James 'riiomson has given 
in evplnining “ boding by bumping ” '^Pbe caiiat* of ilie pheno- 
menon is a molcuiUr one probably, and must be left lo the 
guesses of molecular physicnts. JoilN Plrry 

14, Talgaith Road, West Kensington 


Mr. Bottomley’s Experiments with Vacuum Tubes and 
the Aurora 

Mr. Bottdmliy’s extremely intere-tmg experiments briefly 
described m Naiurl, vol xxiii pp 218 aiui 243, appear to 
have a very important bearing on the tjiiestion of atmospheric 
electricity , for if such liiyh vacua are good conduct nrs of clcc- 
LncLty we have rea^-on for thinking that the cleciiical condilionsi 
of our glolie wall he very different from what we have been accus- 
tomed to regard them The layers of denser air surrounding tne 
conducting matter of the globe wdl act like the glass of Mr Bot- 
tomley's tubes m maintaining by a Leyden-)ar-Iike ncMon any 
difference of potential that there may be Iietwer n their inner and 
tbcir outer surface. Again, in the piercing of the glass tube by a 
minute spark, wr* have the analogue of the lightning flash between 
the clouds and the earth , the insulating layer in each case giving 
way, when, owing to an excursive increase 111 the ‘•urfacc den<!ity 
of the charge at any point, the diclcctru. stress exceeds the 
limits of the dielectric strength of the medium. The in- 
tenial luminoiis effects observed by Mr. BoUomley as the 
result of change in the clis nbulion of the external charge 
of de^city will be the physical analogues of the 
with this difference, that they take place in the ultra gaseous 
interior, whereas in the cape of our globe ihc luminous pheno- 
mena take place in the ultra gaseous (» e, highly rarefied) exterior 
rwona of (he atmosphere. It would be Inleresling to Icnrn 
whether such discharges present any other analogies with auroral 
phenomena I should he particularly interested in learning 
whether the conditions under which such luminous effects are 
obtained ^ve any support to the theory which I chink Co be rhe 
only consistenC one, that the aurora is due not to eleetncal dis- 
charges from regions of less atmospheric density to regions of a 
greater density (or vite versa), but 4 o electrical discharges in a 
region of pretty uniform (and small) density, and in which 


region differences of electric potenha] exist According to this 
view the auroral streaks which appear to be radial should in 
reality lie approximately parallel to ihe earth’s 'surface, and lint 
stand (as mosl per'-ons imagine) normal lo it A scries of lion 
zontal jjsrallel lines drawn across the sky m a duecLioii ajiproxi 
mutely north and souih would necessarily appcTr to an observer 
mi iIk earth's -urfice foreshortened into a set of linci iliveiging 
in fan like forms at either the north point or the '-tmili [idiiu ctf 
the hiin/on Their divergence would therefore be a]ipT.rcnl 
only, like the "beams'’ diverging fiom the sun at -un‘ct on a 
cloudy day, or like the beams of the rajort\ du crtpnuuie, m 
like tnc " i.idial streaks ” which I have pointed out as frequently 
.ICC nnpanying rainbow''-. SilVAMJsP TltOMl'sON 

University College, JJii^toI, Jiniiaiy 22 

r S — The bchavioiir of a liullnw sealed glass lube containing 
a conducting substance m its inteiirn was noliml just one liun- 
dred years ago by Cavallo, who sealed up a glass lube in which 
mercury w'as .it its boiling point, thus ubtaiiiing a fairly perfect 
vacuum.— S P T 


The Geological Age of the North Highlands of Scotland 

From Ihe abstrael of Pfotf/dim^s nf Hie tiLological .Sociely 
(January 5) 1 learn with -vnpiisc lliat Sir K Murchison's inter- 
pietatnm of the succession nl ihc beds over the ri^gioii norLli of 
the C nlcfloiiian Canal is cliNputid, and lh.it the lelaiions. nf 
the fo siliferoiis limestone of Durness to tlic ipiartzites "are” 
(accoirliiig to Dr Callaway) "by no uieans ^atisficlonly c'ln- 
blisbid, and that I heir conformity is renderetl dubious by \ 
marked di'-eoi dance of stiikw ', in fact lint the limestone lies 
m t\ synclinal Insin amtnigst the ([uarfyites, hO that if the limt- 
stone lie of L-iwei Silurian (" Arenig”) ,igc the qmrt/itcs md 
schf'-i^ must lit older; this 1 pre'umt to be the mKrciiLC T'l 
Call iw IV iiitLiids In diaw', as he says ihne "is no i-roof nf the 
J ower Sihirnn age of the qmrl/ite and newer ^tnes of flaggy 
gncjss 'ind 'jchist" constituting the nitLrinr moiinlainous di triLl 

Having had an opfioriunity kxsi spring of visiting iht district 
lying between I ochs Pironm anti InLlnid undci the guid.ince of 
Piof Ccikie and in company with my colleague of Ihe lush 
Survey, Ml Syines, I take the rqiportiinily nflered by Dr 
CallawnyK iiapcr of expressing my entire concurrence in ihc 
interpictatioii of the bIruLlurc of ihe coimhy gi'i-n hy my 
late Lliirf, whoiL clabnialc ami giapliic desLii[iiioiis 111 jhc 
pages of the t^hint/e/ly fourual of ihc Geological SocitMy (vols 
XV ami XVII ) will, I feel sme, ncvci be invalidaltd. 

Aflci seeing the clear irifra-position of the limestone to (he 
upper quartzite and '•cliist^ first 111 thr section at the Bridge of 
Ault Corry near Ullapool, ihen 111 the cliffs near Ullapool, hlxI at 
Tnchnadandl and ihc head of LolU Assynt, then again in 
the h'urcst of Arkle iml Ihe hills bi^idenng Loch St, id., wheie 
the liii.tstone band is clcaily inierbLddrd I etwten ihc low'ei and 
npiier quartzites, and tins laltci as cle.uly losses uruler ihe 
schisls of IheinlLinn, it leriuircd no furlliei evidence lo jiiuve 
that ,ill Ihe* c beds belong to one coiirunnahle foim.ihuu, and 
that ihe geological age of the wlude gToiqi is determined by the 
fossdsdiscoviitd by Mr Clmle-, I'cdji inlht. limestone fif Durnes® 
or Assynt, and named by ihc kite Mi. Salter The geidogical 
sequinuu IS so ck.ir llimughnut ihat ngion, and so entinly bears 
out the dfsenptiim given Ity MurLliiiOn and (.Likie, lhat "he 
who runneth iniy read” ind I luve nu he-ilalion in ay mg 
lhat lliji cvnunce that the Millstone Co it overlies the Carhnni- 
fiTous I I mt stone, anrl lhat the Nliv Red Marl overlies llie New 
Reel Snoflstoiie is not more clear thnu that the upper qiiartrifes 
nnd sihi ts overlit the Assynt limestone 

I wish lo point out in conclusion lliat the trough -sha[vci I 
arrangement of ihe Durness limestone and its faulted posilmn, 
described by Dr. CalJawav, has already been described by 
Murchiaoii in ihe QiiatUrly /ownal, vol xv Any one visiiing 
the grand tract of country lying between Durness and I och 
Maree need have no belter guide limn the papers I have rcfeiied 
lo, and a gmKl geological maji He will find lli.it there is 
little, if anything, lo add to the del ids and conchi-iuns there 
given, and wcie it not Lhat Dr Callaway’s ohjeciit-ns stem to 
find support With so.ne geologists of more experience than 
himself, it would not have been necessary to enter a raveat 
against them. 

As regards the question whether in any part of the Highlands 
of Scotland except along the w es tern coast ihe lauienlinn (or 
" pre- Cambrian ”) rocks rcapi ear, as has been stated or ‘Og- 
gested, I do not wuh to offer I'm opinion. Ai regardi the region 
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north of the CalcdoniMn Caail, ll bccuia to me that thh is 
extiemely improbahle, as alon^ the two traverses vie made — one 
froTi Garve to Ullapool, the othei from Laxford to Lairg — the 
prevalent dips are east ward , rind the upper quartzites forming 
the elevations of Ben Deang and Ben Muie arc of great Ihick- 
ncas. One may therefore assume that the I aurentian gnci'iS 
(even in the absence of the Cambrian sandstone) is deeply buried 
beneath these beds and their succeeding schists. 'I he re|ioii of 
the Graminans of Aberdeenshire, on the other hand, is of great 
eKtent, and until it has been explored by the officers of the 
Geological Survey it uouM be injudicious (.1-1 it api^ears to me) 
to come to any opinion on the subject. Edward Hum 

Gcol jgical Survey Olficc, Hu 'le Street, Dublin, January 18 


Geological Climates 

Having coti'^idcred the effects of Mr ^Ya^hce's proposed 
redistribution of land and water, intended to laise tne mean 
aiiiiiial temperature of Buninemouth 15“ nr 20" J' above its 
present amount, 1 now, with your perniissimi, shall say a few 
words on some minor questions, which have arisen during our 
discU'ision of the difficult problem uf Geological Climates 

1 Thi Chimp of fni/nhos at t If ill lLn''tnci'i College 

—Prof McLc jil has himlly foiwanlul me a specimen of the 
foliage of the bamboi now gro iing in liis garden, ami has 
pumised to send me the fruit when it ripeiia 

My botanical friends cannot decide it, sppcit'^, with ceitiinty, 
frjui the foliage alone, without the seed',, but tliiiik that it, 
probably, is the bamboo called Thamnoialamui J\ilto/tent 
formerly called Afutidtuana falttUn (not Amndinatea) and 
alsj called Bavihisa If this opini in be conect my 

rLjectiun uf its evidence in favour of Coiper’s Hill now having 
the climate of ** torrid India" was also correct , fur this bamboo 
Is one of the hai Jiest of the ** hardy bamboos " growing in the 
Himalayas, as high as the limit of perpetual snow, and bt ng 
enpjscd, at night and in winter, to extremes of cold, which are 
never experienced in the Bntisli Islands Whether our summcri 
aie hot cnongh to ripen its seeds, and fully ncchmali->eit am ing^it 
u , remains to be seen 

It is a suggCbUvc fact that at Fota, in the Cove of Cork, where 
it grows in clumpT 20 feet in circumference, from eich of vihich 
sprui ' over 400 caiici reaching n lieight of 25 feet , the seeds 
npq^ with rbnitiiUy and Lake a long time to germinate, some 
two month', elapiiiii;' before they cone throudi the soil, even in 
a temperature of 70 F 

2 The A/orelon Bay Pine at Eoumemoitlh — Mr William 
Ingram's letter, stating that an individual of this species, surrounded 
with "wooded heights” about it, 1ms lived for forty years in 
Leicestershire, and attained a height of 35 feet, shoi^s what the 
gardener’s skill cm accomplish in protecting a suh-tropical tree 
from the injurious clfecLs of English wiiUcis, hut tlirowi no light 
whatever upon the possibility of the Morelun Bay pine living 
spontaneously in this country 

la order to do m it must ripen its fruit and produce Beedliiiga, 
which (os I am informed) it cannot jiossiblydo with the moderate 
heat of our cool summers 

2 Tertiary ClimaUi in England — Mr Gardner stales, that 
independently of the evidence affirled by llic Moretoii Baypme, 
the 'I’erliiry fossil plants of the l^ocenc require an increase of 
temperature uf, at most, 2o‘ F. 

When we add to this that the London clay contains true 
Crocodiles^ true Palms ^ many species of Nau^ilu^^ of Polalei, 
and large species of Cypraa^ we may be cerUiii that 20'’ F. 
Increase of temperature is the very minimum required 

The question of importance is, whence did this required heat 
come from ? This is a question of number and magnitude, and 
not of mere "naturalist talk " 'II115 question cannot be settled 

by redistnbutioribi of land and water, nor by repeating continually 
the assertion that all former causes uf change of climate were 
the same as existing causes, not only in kind, but in degree 

Samuel Haughfon 

Trinity College, Dublin, January I4 


1 AGREE with Prof, llau^liton in his conclusion that no in* 
creue In the quantity of water sent into the Arctic Ocean by 
currents like the Gulf Stream would make much practical diD 
Terence in the Arctic climate, though nit altogether for his 
reasons. I think the question of total quantities of heat is 
irrelevant, and that the extent of glaciation and the distribution 


of plants and ammala are almost exclusively deter mined by 
summer temperatures 

Respecting the distribution of plants and animals, I believe 
this is the general testimony of naturalists, and it is certainly 
confirmed by Nordenskj old's observations on the Siberian flora 
Kespecling glaciation, 1 rely fur proof on the well known fact 
that the extent of perpetual bnow on mountains — in other 
words, the height of the snow -line — depends, not on mean 
temiierature, but 011 summer temperature 

Ir this 15 true it shons that no change in the ocean currents 
would make much diflcrence ; for a glance at Dove's isothemial 
lines for July and Janunry shows that tlic effect uf the Gulf 
Stream on Ine Ituqieralurcs of Europe and Asia and the Arctic 
Ocean IS chiefly confined to winter The late Mr Hopkins, in 
his well known paper on changes of climate (Geological Society, 
December, 1851) estimated that the effect of the Gulf Stream 
on the July climate of London is null. 

Joseph John Murphy 
Old Forge, Diinniiirry, Co Antrim, January 17 

Prof Whitney on the Glaciation of British Columbia 
Ii mu t he gfatifying to all geoligists interested in the 
western pait of America to fliicl that a portion of the general 
resnllT of the work uf the Californian Survey n at I nglh being 
puhlislitd under lliL auspices of the Museum of Comparative 
i^oology at Haivaid Colic, ;e, Prof. Whitney'', " Aunferous 
Giavels of the Siena Nevada" iieing now supplemented by the 
first part of a vuluinc on the " Climatic ClnngCb of Later Geo- 
logical Tunes," dealing chiefly with the evidences of glaciation 
on ihe Pacific slope No one will qiicitian Pi of Whitney's 
obsei Villons and deduction? on this subject when lie deals with 
that portion of the region with uhich he is pers mally familiar, 
especially ,is thc'.e are 111 substantial arrccinent wuli the already 
published ficts of Clarence King, Tlie gcneial result anived at 
111 the aicas of Whitney's and King's surveys is that compara- 
tively only a very small portion of the highest ranges of moun- 
lains has ever been cuveied with glacieis, and that there bos 
iivvcr been in this region anything like a northern drift period or 
a transportation of mitei I a 1 in any given direction independent 
of the present topographical featurei of the country 

This accords also with the statement published liy Prof 
Whitney iii 1S66 {Proc Col. Acad iSci vul 111 p 271) as to 
the absence of glacial traces of a general cbaracler fiom Cah- 
fjrnia, hut — as it appears to me unfortunately— a clause was 
ad led to this slaleinent cmbraLini; m the generalisatiun the 
whole north wes 'em extension of the Cordilleia rcgnin Now 
in i366, as Prof Whitney himsLlf says, almost mthing was 
definitely known of the coast north of Oregon, and for that 
portion of it included in the provnice of British Columbia 1 have 
since maintained, as the results of ob'.ervatnn, that there is con- 
clusive prjuf of the occurrence of a period of general glaciation 
CO nparable in its ciTtets with that of eastern North America 
(see Quart Joiirn Geol Sue vol. xxxiv p, 89 , Canadian 
Natmahsij vol viu. No. 7 , vol. ix No I j als3 the following 
Piports of the Geological Survey of Canada, 1875-76, p 261 , 
1877 78, p 133 13 ; 1878-79, p 89 B ) In simmanmng and dis- 
cussing the evidences of glaciation m British Columbia however 
Prof Whitney still thinks it necessary to support the correctness 
of his paper of 1B66 As Prof WhitTiey\ volume “appears to 
be intended as a general, and, so far as the facts now knoun go, 
final review of the glaciation of the Pacific slope, and professes 
to contain "all that is necessary to set forth in regard to the 
former glaciation of ihe western side of the American continent," 
It may not be amiss to state that m my view the account given 
of the evidences uf glaciation in British Columbia is in some 
ca'.es insnfhcient, and that in the interpretation of other points 
misconceptions as to tlic nature of the facts have ansen Tlie 
tendency of the whole treatment of the xuhjecL is to minimise the 
glacial phenomena of the northern part of the coaat and assimi- 
late the conditions there found to those of California, which 
appear to me to be essentially different (For a comparison of 
these sec "Travelling Notes on the Surface Geology of the 
West Coast,” Canadian Naturalist^ vol viii. No. 7 ) 

To criticise minutely the numerous features which seem open 
to such treatment in the account of this region, with wMch 
seven seasons' work in connection with the Boundary Commis- 
lion and Geological Surveyor Canada has rendered me familiar, 
would require a lengthened article, and would at best be an 
unCTacious task I will therefore touch on a few salient points 
only. 
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In dealini; with the uUerior re|{ion of Uriti^h Columbia lying 
between the Rocky and Coabt Mountains no mention is mode 
of the actual evideiue obtained of a movement of ice from 
north to south jn this plateau district, though it is after- 
words incidetitally aKudeci to in a quotation connected with a 
proposed cxplano' ion of the facta observed, 'i he drift covered 
and erratic strewn chaiacter of the country is also ignored \ and 
while the lower Ui races bordering the rivers are mentioned, and 
attributed to fluviatile action — a view doubtless substantially 
correct — the fact lint terraces are found beyond the nver- 
valleys attaching ihcm> elves to the higher parts of the plateau 
and to the mountain-sides to nn elevation of 5270 feet is 
passed over in silence Ihe conclusion is then easily arrived 
at that the "statement” of 1866 is "entirely buinc out by an 
overwhelming weight of evidence." 

Turning now to the coast of the province, Prof Whitney of 
course admits the marked glaciation of the south-eastern extre- 
mity of Vancouver Island, uhich has been uoiiced by a iiuml rr 
of observers, and which he has himself seen dm ing a burned 
visit. He slates however that the markings he ^aw uere eviry- 
where parallel to the coast, and appeared to linn more like ice- 
berg than glacier work Now as the cc^a^t is very sinuous in 
outbne, while the mam glaciation pursues within a feiv a 

uniform tUntiwn (S Ii" W ), the two must m some places 
coincide, but an lutimate acquaintance nith the south-eastern 
part of Vancouver Islarid enables me to state that the glaciating 
□gent has swept completely and steadily over it (iilircly, wiihout ' 
reference to the pre ent coast outlines With regard to the 
second statement, I believe that a rcfticncc to the description of 
the character of the glaciation given in one of my pajicr^s already 
lefeired to {Quoit Join n Gcul hoc. vol, xxxiv. p 92) will be •'Ulfi- 
cieut to convince any one who is familiar wiih icc action that a 
glacier has do' e the work. It is of course c".aier to be pcrsoiialiy 
assured, where so much depends on judgment of local details, 
than to (Icmuiistratc ihe actual conditiaiis to others , but the 
parallel grouvmg and furrowing out of hard rucks in the manner 
illustrated on [ip 93, 94, and 96, one has been accustomed to 
consider as charade 11s tic of glaciers 

Further on Prof Whitney assumes that the "manifestations” 
of the supposed Strait of Georgia glacier arc " almost or quite ex- 
clusively linnled to its termination " home evidence to the con- 
trary is however given in the puhlication to which special reference 
has Ju^t been made, while Mibsequeul exploration — the 1 ubhshed 
account of which Prof W'hitney appears to have overlooked — 
has brought to light similar and concordant glacier-work at 
Nanaimo, ijinety miles to the nnrih-west of Victoria, and has 
also demonstrated that a scLond binnch of the great icc mass 
which choked the space between Vancouver Island and ihc 
mainland, comparable 111 ‘*izc with that of the Sirait of Gcorgn, 
discharged north-w cil ward by Cluecu Charlotte's hound {Canadian 
Naturalist^ vul ix. No i) In the lately-i sued volume of the 
Geological hurvey (1878 79) addiiional fads tending to show the 
importance of ice-acuon in the Queen Charlotte Islands and 
extreme north of il e coad of lliiti^h Columbui arc given 

Not being in the position of Laving any favounic thcoiy 
of glaciation to maintain, I wish merely to indicate by a 
lew examples the inadequacy of the jKirtion of Prof. Whitney’s 
monograph wliich is intended to summarise the glacial con- 
ditions of lirUish Columbia. Prof. Whitney appeals to have 
been beset by obscivers "entirely inexperienced in the study of 
glrcial phentjmena ” to such an extent ns to render him umIuJy 
suspicious of the evidence obtained by other wmkers lie 
state*:, for example, that in 1 assing to the region nonh of the 
buundojy of the United Stales "we have to depend largely < n 
the observations of others, ’ and thnt " an attempt will be made 
to sift the cvidc. cc olTercd.” Now while it is a little di ■ 
couraging to find that one mu>t belong to the class of "oiher^,” 
I fed coiifiilent that to any unjircjudiced inquirer ihc fads 
already accumulated and published arc auOicicnt to prvjve the 
general and pronounced cliaracter of the g'acialion of JJritish 
Columbia It is perhaps not too much to ask that in this matter 
purely negative shall not be put on an 1 (quality with positive 
evideicc Prof Whitney's profound dialrust of the"olbcra” 
mm appears where be qualihes a reference to niy statements by 
the clause "even if his ob^ervaiioni be accepted as entirely 
trustworthy.” It is however, *;o far 'satisfactory lo find oneself 
in good company, fur Dr. Hector, who has also had the mis- 
fortune to have had something to say about thii region w h'ch 
t-oci not conform to Prof. Wbitney’s hypotheses is referred to 
*s "evidently quite inexperienced, v and one whose "statements 
must be received with some caution,” while Dr. R. Brown for a 


similar sin is charactensetl as "an entirely unpractised ob- 
server.” George M Dawson 

Geological Survey of Canada, Montreal, December 22, i860 


Lophiomys Imhauai 

In Nature: of January i, 1S80, 1 published a uuLc on the 
"habitat” of that strange and excessively rare rodent Lophiomys 
Imhausi , it may interest many of your readers to know that I 
have recently 1 eccivcd from Count Lo Jovicn Marn//am a splendid 
specimen of that species from a now locality, viz Krkauid, on 
the mountain 1 heLw eeii Suakin and Sinfrat, where it was captured 
quite accidenUllj on April iz last by a shot from a small 
revolver. It was also securctl and preset ved by mere chance, for 
It was ft und by a ainall terrier and killed at the bottom of a 
deep fiKvure in the granitic rocks, nnd its value was quite ignored 
by those who first handled it , thus the skeleton and viscera 
were Io^(, but liappily the skin was 111 excellent condition, and 
the !;kull had been left attached. It is in adult female and has 
four teat-, two pectoial or rather axillary, and two inguinal, it 
is rather larger lhan the fine speumcii at Genoa, but does not 
differ in colour 01 nthness of fur The luxuriant dorsal mane to 
which this cre.iture owes its name is separated from the long 
hairs of the l>otly by a nairow '-liipe of short stiff grcyisli green 
brMlcs Ihc iris was dailc 1 rown, md the animal emanated no 
special odour 

This IS llic Joiiith speeimcn of lophiomys Imhami that has 
been secured to science , ihe lir^l was the type spetimen acci- 
dentally brought alive by M. Iiuhaus at Aden and described by 
Piof. A. Milne-l dwards it is in the Pans Museum, skin, 
skeleton, and viscera pre erved Ihe second i*? the skull 
accidentally piekcd up by Dr Schw einfurlh at Maman, north of 
Kas'-ala, and desciibed in iSfi7 by Prof Peters as Phiiictomys 
iCthiopum , d IS I believe at Ikrlin The third was accidentally 
killed by a blow on the head with a slick in the Seriba of 
Bcccan and Anlinon at Keren >n ihe Hugo, country in 1870, 
the mounted skin and skeleton uc in the Civic Mui^cum at 
Genoa The fomth is the subject of this note , its skin has been 
splcndioly mounted by my able tavidermist Signor K. Magnelli, 
and it and the cianiuin foim an iiiqiorlaiit ilcin of the Florence 
Zoological Museum. "Ihc natives told Count Marazzani that 
Loph,omys is raie, that it lives in deep holes in the strangely 
fissured rocks of that countiy, and that it is a vegetable feeder , 
the sloinach of the st ccimen I have was much distended with 
leaves and young >^hoots when Count Maraz/aiu skinned it 
The "habitat” of ibis species is now 1 rclly well defined liy 
Ijbcx drawn from Suakin to Maman and Kassala, and thence 
southw.nd Low. nL the Somnli coast. 

Henry IIiliyer Giglioli 

Reale l‘-lituto, Florence 

Parhelion 

^ ESIEKDAY a parhelion or mock sun was seen here. At 
3h 20m 1 w as at the Ub ei vatory, and the true sun w as sinking in 
the suuih-wcst upon a suuiev^lnt dense clourl-bank with light and 
long cirro i trail about and above it 'Ihe air w as comparatively 
calm, the anemometer cups nujving only occa'-n-nally and slowly 
The hoiizou was foggy and mi ty The spectial sun ap^iearcd 
as a bright tliffustd ciicuUr -pot of light tinged with prismatic 
colours about 30^ to the left (b. ) of the true sun, and in a 
hoii/ontal line with it. 

1 could trace a segment of a circle having the sun fur its 
centre, foi a few' dejirces above and below the mock image 
To the w cst I cr uld not trace any fabe image or continuation 
of the circle. The phantom image slowly faded away in about 
ten minutes from its being fi.st obseivcd 'Ihc weather has 
been severe here (something over zoo feet above sea), but haidly 
so sharp as in sou e (jther (probably lower-1) mg) places With 
Negrclti and /ambra’s standard minimum in cage four feet from 
the ground, 11“ h the lowest I have registered 

During, however, the j ast “^Lveii days the mnximiim has only 
twice risen al ove freezing pfiint, and then but i\ 

Guildown, Guildford, January 21 J. Hand Cai'RON 


Qirlon and Newnham CollegcB 

bOME of your readers may ptrhaps be glad to help the natural 
science students of Girl on and Newnham Colleges to raise about 
800/, needed for a jihysical md binloL^ical hiboratory. The 
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preient provision for prictical work la very inadeqUBte, and the 
number of atudenta nas largely mcreasedp while the required 
money ifa not forthcoming. 1 have already leccivcd Lhe following 
donations, and shall gratefully acluiowledgc any furtlicr help ■ — 
Mr Charles Darwin, 5/, 51 , Mr Kdward D tnner, 5/^ ; Mr T 
Newland Allen, 3/. 3J , Mi WiJliam la>*icndge, 2/ 2 s ; 
Aninymou'ii 2/. , Mr hratik iJethrulge, \l u , Aiionvmousp 
l/, , Mr. G. lives, \l , Mrs live-., i/ , Mr R. Willaiihon, 
if. U ; Rev C T. Mayo, 1/ u ; snial/er subscriptions, 4/ 15J. 
Any further particulars will be most willingly given 

Kloklnce Eves, 

Science Student of Newnham College 
Mitton House, Uxbridge, January 22 


Minerva Ornaments at Troy Net-Sinkers 

Nor having seen the numbers of Naiuae rcgulaily during 
the autumn, 1 did not observe Mr Sayce’s reply to my letter on 
the above subject until lately I may perliaps trespass on your 
space with a few lines in reference Lo it 

I certainly did not observe any mark in g-i upon the stones in 

?|UeBtion that could be conslnu d iiit) any liUcness to a human 
acc or to Hint of an owJ. Not having the opportunity of re- 
examining them I niU’.t lake this as granted ncLurding to Dr. 
Schlicmanii’s judgment Of courit an expert can sec, and see 
With certainty, what to on'" ie^s eKpei.enccd skeins quite invisible 
At the same lime an enthusiist, ab we all know, is rather apt to 
“oversee,'’ and find in bis lelics more than actually exists. I 
say this, a^ U is a common occurrence, and not 111 any nay to 
disjiarage Dr hchljeinaun s vaJiulile woik. 

lint admitting the existence of sucli outlines upon the stone-i m 

auestiuii is it nut far moic probable that the half savage natives of 
1C Tiiiad may have taken advantage of certain suggestive lines 
and roughly tmtl ned an luiige upon a net-sinker, than that they 
made so large a luimhcr of rough and uncouth things as likenesses 
of Minerva f Ihc use of btone^ smiiLarly chipped in the middle 
as net-sinkcrh seems commni to savages all over the woild, and 
it would seem to me th'^refoie wi^er to name them iicL-siiikere 
(with outline-, lV.c ) than to ticket th-in “ ^Iinerva oinamenls ” 
One jJiiint, if 1 undcijitand him aright, whicli Dr. Schliciniiin 
endcavonrii to prove, is tli it Ancient Troy sto id close lo the 
river Hence llie occuircncc of net sinkers may be c msideied 
iis probable K W. Cla'Hmj L 

Antioch College, \ cllov\ Spring., O , December 18, 1S80 


THE PROVOST OF TRIXITY COLLEGE, 
DUBLIN 

T HL Rev Humphrey Lloyd, D D , was born in 1800. 

He was the eldest son of Lhe Kev Ihii tholoniLw Lloyd, 
who uas l*rovost of Trinity College, DubJin, from i.Sji 
to 1837 Humphiey Lloyd entered his fdtherS college in 
1 81 Si gradiiatea as a Gold Medallist in Science in 1820, 
and was elected a Tellow in 1S24 In 1831 he u as appointed 
Professor of Natiirril Philosophj He was co-opted a 
Senior Fellow in 1843, was made Vice-Provosl in 1862, 
and was appointed by warrant from the Ciown to the 
ProvosLship in 1867 lie died, after a few dayu' illness, 
in the Provost’s house on the i6th inst 

Full of years and honours, a very distinguished life 
has been brought to a close Pait of it was spent in 
laborious scientific research, part as the head of a great 
teaching establishment Jiutli poriions of his life were a 
success, as even a short sketch of that life will show. 

Lloyd was an excellent, though by no means a pro- 
found, mathematician (jn becoming the Professor of 
Natural Philosophy he devoted himself with some ardour 
to the study ot physical optics, and his report on this 
subject, laid before the fourth meeting of the llniish 
Association, was- quite a ma'iLci piece of reporting, and 
may still be consulted with pleasure He was not how- 
ever by any means content with having a knowledge of 
the work done by others, but wms determined to unler on 
the field of original woik himself, an opportunity soon 
ofiTcred. About 1832 Sir WiIImhi Hamilton had been 
investigating the relations between the surface of wave- 
slowness and that of the wave, and thereby had been led 


to the discovery of some new geometrical properties of 
the latter These properties he demonstratea by means of 
certain transformations of the equations of the wave- 
surface, and he showed that this surface had fourconoidai 
cusps at the extremities of the lines of single ray-vclocity, 
at each of which the wave is touched not by tioo planes 
as Fresnel supposed, but by an infinite number forming 
a tangent cone of the second degice ; while, at the 
extremities of the lines of single wave-velocity, there were 
four circles of plane contact, m every point of each 
of which the wave-surface touched by a single plane 
These singular pi opertics led Hamilton to anticipate two 
new laws of refraction called by him external and internal 
“conical iefr.action ” Hamilton waia naturally desirous 
of having his theoretical conclusions proved by experi- 
ment , such experiments required a wonderful patience, 
delicacy of touch, and an almost instinctive sagacity As 
possessing all these he selected Llo) d to solve hi s problem , 
find by his labours in a short time the reality of this 
mtercbting phenomenon was established 

The memoii by Hamilton and the experimental re- 
searches by Lloyd appear 111 the same volume (xvii ) of 
the Ti ansar/tons of the K0y.1l lush Academy. 

Lloyd published several treatises and memoirs relating 
to optical science, but he was persuaded by Sir Edward 
Sabme to turn his attention, about 1836, to the subject of 
terrestrial magnelibin At Ins request the Board of 
Trimly College, Dublin, built a magnclical observatory, 
and the Professor entered with zeal upon those studies of 
magnetism which w'lll for ever remun connected with 
hn name It would be unnecessary here to enumerate 
his very numerous wiilings on this subject 

In 1838 the British Absocution resolved that having 
legard to the high in teres t of the siinuUaneous magnetic 
obseivatioris which have been for some tune earned on tn 
Geimany and vaiious p.iits of Euiope, and the important 
results to whuli these have led, they regard it as highly 
desirable that similar senes of obriervations should be 
instituted in various parts of the British Dominions, 
and they suggested, as localities pnrticuldrly important, 
Canada, Ceylon, St Helena, Van Diemen's Land, and 
the Cape of Good Hope, albo in the Southern Hemi- 
sphere They further appointed as a Committee to 
approach the GovernmenL on this question Sir J Herschel 
and Mr Whewell, Dr Peacock and Prof Lloyd The 
Committee, appointed Lite in August, at once set about 
their arduous work, and their memorial was laid before 
Lord Melbourne in the November following The Pre- 
sident and Council of the Royal Society strongly supported 
the memorial, .ind these concurrent representations were 
attended with full effect In the Report of the Com- 
mittee to the Butish 'Association in 1839 it is stated, 
“probably at the vciy moment when this leport will be 
read, two ships, the Erebus and the Terror, under the 
command of Sir James Clark Ross, will be already on 
their voyage to the Antarctic Sc is, cany mg with them 
every instrument lequisiie for the complete and effectual 
roati-ution of impoitant inagnetical rcseaiclies in the 
igh southern latitudes, and also complete establishments, 
both personal and instrumenLil, of the fixed magnetical 
observations to be placed at St Helena, the Cape of 
Good Hope, and Van Diemen’s Land It w'As no wonder 
that the Committee were proud of Lhe result of their 
labours, and that they acknowledged in strong terms the 
ample and libcrtil mannci m vihich every demand on the 
national resources hid been without exception granted, 
expressing at the same time the hope that this splendid 
example might be followed up by other nations The 
report is signed J F. \V Herschel and H Lloyd. 

In 1843 L)r Lloyd pointed out a mode of reducing the 
error attending the determination of the intensity ot the 
earth's magnetic force to less than one-fifth of that by the 
ordinary method. 

In 1858 he again pointed out a fatal imperfection 
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attending the ordinary mode of calculating the same | 
force, and proposed instead a method lequinng for its 
application only the use of the dip-circle, avast advantage 
to the traveller, as it reduced to the smallest possible 
number the instruments which he would have to carry 
Along with his friend Sabine he visited the chief Conti- 
nental cities in 1 B39, going as far as Berlin This lour 
was altogether undertaken for the purposes of establishing 
still further a system of joint records of magnetical pheno- 
mena. His chief work in connection with magnetism was 

S ublished under the title of *'The Dublin Magnetical and 
leteorological Observations” (2 vols. 4to, 1865-69). In 
1857, when the Hntidi Association visited Dublin for a 
second time, Lloyd was then president, and many will 
still remember his dignified and com teoiis behaviour as 
such. 

When, in 1867, Ur Lloyd was appointed provost, there 
was scarcely one dissentient voice. He had distingui'ilicd 
himself in his college career , his researches had reilcLted 
lustre on his umveraity, and the belief in him was never 
shaken During his period of ofiicc as Senior Fellow 
the study of the experimental sciences was introduced 
into the curriculum, in 1851 it was even possible to 
graduate as a Gold Medallist m these To the experi- 
mental sciences wcie at first joined the natural sciences 
During his provostship, these two groups wcie scpaiatcd, 
to the great en coinage men L of the sliidents m both It 
was soinetlung wondeifiil to fiiul how the now aged pro- 
vost kept paceavith the time, cncouiaging m every way 
the mure modern view of things Among the I’rofessois 
and Fellows ol his college he was very popular, he was 
always affable, while he possesieJ a quiet dignit) I'loudly 
conscious of the position he held as Provost of Trinity 
College, he was singularly unambitious of worldly honours, 
but the honorary degree of DLL from the sister Uni- 
versity of Oxford, cnnfeiicd on him in 1856, w-as grateful 
to him, and he always spoke with pleasure of the 
recognition of his s lentific merits by the Emperor oi 
Germany, who conferred on him in 1874 the order “Pour 
le Mdiite,” he was a F R SS Loud anJ Edin He 
received the Caniungham gold medal of the Royal lush 
Academy in 1 862, 

GEOLOGi::,lNG AT SUEPPF.Y 

S O much has been said about the abundance of fossil 
fruits at Slieppcy that most geologists pictuie them 
lying plentifully upon the shore waiting to be picked up, 
and their only concern might well be at the outset to 
provide baskets shung and ample enough to coiucy Lhetr 
collectings home A day spent upon the bca:h would 
dispel these piceonceued ideas 
The cliffs in a wet season arc streami of licjuid mud 
alternating wuth ficshly-fallen landslips rendering them 
practically unapproachable. The wet and frost have this 
year proved exceptionally disastrous, and meie shreds of 
coast-patlis remain In places slabs of freshly-[jlouglied 
land are ai rested half-way down the cliff, and at one 
point a cabbage garden with the produce still only partly 
cut 13 streaming down to the beach It is a good tiiiic 
for the cement works, but when Roman ccmcni falls into 
disuse, as it seems likely to, then perhaps steps will be 
taken to slay this perpetual removal of fine ai able land into 
the channels of the Thames The beach itself 15 gi a vtlly, 
and at low water there aic extensive mud-flats. Among 
the gravel are patches of rolled pyrites, and among the^e 
pyrites the fruits aie found, though valuable specimens 
are rare. This Christmas five experienced collectors, 
including Mr W H Shrubsole, F G S , Mr. O A. 
Shrubaole, F G S , Dr Hausler, F G S , myself and 
brother, searched for several hours without a single 
fairly perfect fruit being found, and no greater success 
attended us on subsequent da)s The vast bulk of the 
pyrites is amorphous , the majority of that which retains 


any recognisable shape is made up of twigs \ a consider* 
able percentage 19 of nearly obluerated casts of shells , 
and here and there are broken up Nqiaditea and other 
water-worn fragments of fruits 'Ihe best way to collect 
IS to he down upon the pyrites and examine it closely, 
when seeds and twigs that arc pas-tcd over by the 
copperas-gatherers may be picked out In this way 1 
found seeds and scales of Araucaria, Iw'igs of Ephedra, and 
many other shapea that may some day be recognised as 
paits of still-existing plants. No lest, short of doing 
absolutely nothing, could be more perfect to an overworked 
geologists brain than to sprawl and smoke upon this 
beach 

fruits themselves arc so raie in the London Clay 
that they are seldom if ever found in stiu, no prolific 
patches are known, and to attempt to dig for them W'ould 
be futile Their abundance in collet tiuns is due to the 
facts ihit for several miles there are lofty cliffs perpetually 
w.isting away, and that the whole of the clay that reaches 
the beach is slowly removed in suspension by the sea, 
eveiy paiticle of pyrites remaining behind until picked 
uji for copperas 01 dissolved away For two hundred years 
they have been known and searched foi daily by the sep- 
taria and copperas collectors, and any one may ciuickly pur- 
chase an extensive collection I have within a few months 
received from my friend Mr bhmbsole enough Nipaditcs 
to hll a twenty-gallon c.ask, besides other fruits innumer- 
able Bowerbauk’s collet tion numbers many thousands, 
300 specimens of a rare cone alone from Herne Bay 
having been in his posse-ision 1 here is in the British 
Museum a Mh t atalogue by a Mr Liowc of Faversham, 
with 831 very rough drawings repr cscntmg, as he sup- 
posed, 700 varieties. Etlingshausen, when he examined 
the British Museum collet turn, made 200 species How 
many there may really be is still unknown, but the num- 
ber doubtless is very considerably beyond the latter 
Among the ConifcKe alone I have to add, besides the 
J'.phedra, a Podoiai pi<\ near to P a Frcnella 

almost indistinguishable from / EndUcken, and an 
AjiiUntua j'l i unnin^htunt I have grave doubts 
about the coricclness of the determination of all the other 
Conifcrtt except a tew of llowerbank’s CupicssineiC, and 
am still at work upon them 'Ihe stitc in which they are 
preset ved is not sufficiently taken into account The woody 
matter is generally preserved as lignite, and easily removed 
when rolled upon the beach, and ihc p> rites which 
remains filled the cavities buiwecn the moie solid parts, 
as well as replacing the fruit itself The densest and 
most salient part no\^ 13 the purest pyrites, and was 
therefore at the time of fossil isation probably the most 
open part of the fruit or the filling in of cavities 
T he casts that are found aie thu', in the case <of hard- 
bhcllcd fruits, more oltcn casts of the '^pace between the 
outer ligneous shell and the kernel, than of cither the 
kernel or the shell itself In the case, foi instance, of an 
almon 1, we should have moit freqiieiitlv a smooth cast of 
the inside of the shell, but in perfect fiiiits the pitted 
exLeiior would be picseivcd, and m fniils partially dis- 
solved the wiinkled kernel wouM show In fruits with 
septa the variety of aspect piescnted in different stages 
of jnescrvation is very great, .ind has doubtless led to the 
same specie 1 being catalogiu'd under several names 
Ihe so-called Sequoia or I'cuophiloides of Herne Bay 
is anuLhei instance, for tlir filling in between the open 
scales of the Cone was thought by Uoweibanlc to lepre- 
sent confluent scales inclo-^ing cells, the supposed cells 
being really the caviLcs leltby the tiuc scales which have 
decayed away, while the infiltiaie l pyniies has enveloped 
the seeds which lay under them 

On Monday wc took the Ham tram to Herne Bay 
and searched at b^ialccliffe for cones At Whitstable 
we set sail m an oj'ster boat for filicllness, but some 
delay occurred in getting it off tlie ground , the wind 
dropped in the meant ime, and we had to row Shellness 
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was reached at dusk, and wc experienced some difficulty in 
landing across the mud, which stretches a long way from 
shore at low water. We reached Warden Point at 6, 
and found that the fly we expected to meet us had driven 
home an hour before. The position of two mud-covered 
and complete strangers on a dark night on a most 
desolate spot, m drenching ram, eight miles from, and | 
two hours late for dinner was not particularly en- 1 
viable ; yet a well-arranged excursion from Whitstable 
to Sheerness, vtd the singular shores of Shellness, would | 
under pleasanter circumstances well repay any naturalist. 

J S lAKKJK Gardner 


THE CONSERVATOIRE DES ARTS ET 
METIERS • 

O NE of the most eminent English men of science said 
to us one day — “ You have at Pans collections, 
libraries, museums, observatories, faculties, schools , we 
have the equivalent of all that There is only one thing 
we have not, which I always admire among you, and 
that IS the Conservatoire des Arts et Mdiiers ” 

The National Conservatoire des Arts et Mdtiers ^ is, in 
fart, an establishment unique of its kind both in its scien- 
tific interest and practical utility. No institution is more 



FiC, I — PUn of ihe Conaervatuire deb Arl^ et Madera, and uT prnjected sdd ti«>ns — i, Ollier Tor the veiifii Jimu nf wn^hli and mensurLb , a, Labornlory cj£ 
the Cuuno of Mechanics (ProF Mresca) Orniind-floor I ahoraiory of tlieCoime r f Dyeing nnd of CcrnmiLS (Prof I uyr c), first (luur Laberatory 
of A^iculiur«l Chemisitry (Prof Huuisinifaull) , j, Ground fljur Ainphiiheatre , Firbt Floor Physical r.ahnraLriry (Prof Bcct^ucrel) , 5, Provisional 
locaiioa of the Aifronomic Insmute , 6, Great Ifall cf Machinery in motion , 7, (freal Ainphi the 'lire ; B, OM Ainplnihcalrc , 9, Library , 10, Labcralory 
of InJustnal ChemiaL^ (Prof- Girard) ir, I aboralory of General Chemutry (Fr^f Peliifiii), 12 Great staircase , 13, Ihe Echo Hall 14, Gallencs 
and CuUeclionii , 15, Gruund-fluor Gallciy in ccinbtrucUn/a , First Ajor Gallery of Crramici and OpiiLs , t 6, Ground floor Weights and iiieiuures 
first flour Gallery of Spinmng , 17, Exnib non Hall and Gallery nf Spinning, iB. Adininisirniion and Galleiy in construction, 19, Indunlnal 
drawing^ patents, and tride-m.irhi , 20, Projected conbUuciion, gallery uf coIIcciiodh , ar, Projected cun Iruciion, aa. Proposed IccalioD for ihc 
Ccnlral ochoul of Am and Manufaciuia 


worthy of the solicitude of the Government, since it bus 
for its object the occupation of the workeis and the 
instruction of the people The Conservatoire is about to 
make a fresh start in consequence of the construction of 
a new block of buildings There is even reason to hope 
that these works will only be the prelude of constructions 
still more important, and that very soon a law will insure 
the completion of our fine national establishment. The 
following are some of the improvements which have been 
recently introduced into the institution. 

The service of patents and of the industrial department 
has been recently installed in the new buildings in the 
rue SU Marlin, Early in November there was placed at 
the service of the public the old and remarkable collec- 
tion of Vaucanson^s drawings. These drawings, which 


form a considerable scries, comprised between the years 
1775 and 1829, have a great historical interest We find 
in them the germ of a considerable number of apparatus 
or of s> stems realised in our time, and which the want of 
processes of execution condemned to remain in the 
condition of projects We see there a great number of 
curious objects, and notably the original drawing of 
Fulton’s first steamer 

Among recent additions we may mention the great 
gallery of machinery (No. 6 in the accompanying plan, 
Fig. x), to which 13 added the entire apse of the old 

' Froni an artiLla in La Na/urf, by M Ciiiiun Tiiundiir 

■ Peicftriei had iha idea uf ili ("Undation , Vaucuiiod rurmed tha firsi 
germ (f ii by his public cullccticn of machinei, instniiiKnlB and ulennlv, 
intended Tur ine working cinists and ihe Convcniu n decided un iii defimLive 
ciidlion by a dcLrea ut B venddmlairc uf the year xii 
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church of St. Martin’s priory We see here the curious 
steam-carnage of the mechanician Cugnot, and the fine 
statue of Denis Papin by M Aim^ Millotj the bronze 
duplicate of which was inaugurated at Blois some weeks 
ago. Besides the machinery which has long been at 
work ID this gallery, the new administration of the Con- 
servatoire IS endeavouring to show visitors all the new 
and interesting apparatus used in the great Parisian 
industries More than 3000 visitors witness every Sunday 
these experiments, very beautiful and very instructive for 
every one. Among the most notable apparatus are those 
connected with electrical phenomena The beautiful 
experiments of M Ga^ston Plantd have obtained the 
greatest success, as also those relating to the tiansmission 
of power to a distance by electricity The Conservatoire 
IS thus becoming the museum of machmery in action 

While the machinery is thus at work m the great nave, 
other experiments arc going on in tlie galleries. The 
great clectncaJ machine throws off sparks in the physical 
hall, and projections by means of the oxvhydrogen light 
are made elsewhere by M Moltcni Visitors show great 
interest in the Echo room, the Lavoisier room, in which 
is a great number of instruments used by the founder of 
modem chemistry, the Agricultural room, where are 
exhibited all the newest models of agricultuial machinery 
It IS seal cely necessary to speak of the courses of lectures 
by eminent professors, many of whom are known beyond 
France , the gratuitous courses here and at the Sorbonne 
for 1880-81 comprise almost every branch of pure and 
applied science Ihc public libiary of more than 30,000 
special works is freely placed at the disposal of workers. 

Among the less known departments is the public 
service for testing the resistance of materials, very useful 
to architects, conti actors, and builders Any one may 
take advantage of it It is suificient to send to the Con- 
servatoire specimens of stone, marble, pottery, metal<;, 
tubes, which arc crushed, broken, or bruised bv 
special machinery, and the results accurately registeredf. 
The most powerful of these machines is a hydraulic press 
of 500,000 kilograms. 

Such, in few word'll is the Conservatoire des Arts et 
Metiers. By its collections, its public comses, its library, 
its eminently practical serviecb, it may be regarded as one 
of the most valuable institutions of France 


NOTES 

The FxrBday lecture vill be ilcliveied by Prof ITelnjholtz in 
the theatre of the Royal InixtiLuliuii uii 'liiesday, Apiil 5 The 
subject will be “'Jhe Af-idetn DcvcJopnietit of l'ar.i<lay’s Con 
cepLion of Electric ily ” The lecture vill be dcb\crcd m 
English. 

Prof. Holden, ofihc U.S Naval Observatoiy, Washington, 
has published, ihiough Scribner, a biography of Sir William 
Her‘»chel Fiof JIuJdcn is also publishing, through the Smith- 
Boninn InsUtute, a subject index and aynupsis of the bcientific 
writings of the great aalruiiomcr. 

The Kent's Cavern CommiUec, when prc'cntnig thcir^wn/ 
Report m August last to the llritish Aissuciation stated that, 
from the first dayuf the exploration in 1865 to its dose m 16S0, 
George Smerdun had been continually engaged on the work, 
and for naarly thirteen years had been the foreman ; that dunng 
that peri6d he had always diicbarged liih duties in a mobt 
exemplary manner, and without the least misunderstanding with 
the suparmtendents ; that he was nearly sixty yearn of agCj and 
BO cnpplod with chronic rhcuui a Uhm— induced by working for 
10 many years m the damp Cavern^as to be incapable of any 
ordinary labour, and that it was proposed to raise hy auhscription 
a fund BUificiint to secure him a small annuity 1 he proposal 
was cordially received, and Mr, Pengelly was encouraged to 
cany it into effect. Several contributions have already been 


received frc'Di Mr. G, Busk, Prof. W. B. Dawkins, Dr John 
Evans, Mr. J. E. Lee, Sir John Lubbock, Bart,, M P , P'.R.S., 
Mr \V Pengelly, Mr. E. Vivian, M.A., and others Further 
contributions to the '*Smcrdon Testimonial Fund" maybe pnid 
directly to Mr. W. Pengelly, Lamorna, Torquay, or to Messrs. 
Vivian, Kitson, and Co , Bankers, Torquay 

A MAHULB statue of Nicephore Nibpce, the inventor of photo- 
graphy, IS now being executed by the celebrated leulptor, M. 
Guillaume of Fans, and will be erected and unveiled in May 
next at Ch&Ions-sur-Saune. 

Prof. Maska of NeuUtschein writes that the excavations now 
going on in the Sebipka Cave, near Stramberg (Moravia), have 
yielded i.ome interesting results Among the unmerous remains 
nf Post Tertiary animals (such as mammoth, rhinoceros, urochi, 
boric, lion, byxna) the jaw-bone uf a supposed diluvial human 
being has been found. It was imbedded in the immediate vicinity 
of a place where carbonised animal bones ^tone implements, and 
hone utensils were found. Ihe jaw-bone, described ns having 
belonged to a child of some ei^i^ht years of age (according to the 
development of the teeth), is of very large, indeed of colossal 
dimensions 

The director of Ficnch Lighthouses b.is sent to the Minister 
of Public Works a communication lecomminding the lighting, 
hy electricity, uf all the great lighthouses on the French coasts. 
It will involve an expenditure of several nnlLionb of francs, 
which will end in a large economy and an extension of the 
range c f illoinination A system of steam- trumpets is also to be 
established m connection with these improved lighthouses. 

With the January number the Quarterly Joufnal of Miao- 
\fopical Sitenct e\x\.er^ on the twenty first volume of its second 
senes. First published 111 1853, under the editorihip of Dr 
h.dwin Laiikcster and Mr. George Busk, it now appears under 
the editorship of Prof. E Ray I.ankester, assisted hy Mr F 
M Balfour, Mr W. T. Thiselton Dyer, and Dr E. Klein. Mr, 
William Archer has withdrawn from the editonol staff. 

The miDUtcfi of the TrocrtJj/tgi o( the Dublin Microscopical 
Club, VI hich since 1865 have l^en published in the Quarterly 
Ala^attnc of Murostoptcai Hicieute, wiU for the future, we under- 
stand, be published in the Annals ami Magoaine oP Natural 
IJutoty, 

We undcmland that Mr, Richard Anderson, the author of 
the well known work on Lightning Conductors, has nearly 
ready for pubJicnl ion a treatise — lia^ed on the '* Instruction sur 
Ics Paratonnerres adoptde par PAcademic des bciences" of 
P'rance— to be entitled "Information about Lightning Con- 
ductor*-,'’ 

At its lost <^cssion the French Parliament voted a grant of 
several nulljons of francs for the completion of an undcjgronnd 
system of telegraphic wires connecting the principal cities with 
Pans 

Several clcctilc railways are to be tried on the occnsion 
of the forthcoming Electrical Exhibition at Paru. The most 
important will be built by Siemens Brolhera, and will forin 
Cimequently a prominent part of the British display, At the 
lost silting of the General Council of the Exhibition M. Georges 
Berger announced that a ^team- engine of 800 horse-power will 
be arranged for the workisg of the electric light, and the number 
of lamps in operation is eitimated at 600. A number of the^e 
will be in the large hall, but a large proportion in the gardens, 
in the annexe, and in a senes of saloons fitted up mognificeDtly 
with tapestry-work by the Government The anmisu 11 to be 
the Pavilion de la Ville de Fans, which was one of the wonder‘i 
of the 1878 ExhibltLon, and will be tran"ported to the vicinity of 
the Palaia de Champa £ly«ee^. 
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In connection with our recent note on the Younj Men's Home 
Education Society, ei lady in 'Cork sends us some inrormaliou 
concerning the Mmerv'i Club, whose head-quarters seem to he 
in that city, and uhich aims at enabling ladies to educate them- 
sclvcs at home The regulations of the Club seem well adapied 
foi this purpose, and the piogrammc includes naUiml science 
The books rccuuiniended arc all standard ones, and the tx- 
examincrs men of good standing in literature and science Ihe 
specimens of the examination papers sent us 111 geology and 
geography show that a high standard u aimed at. The hono- 
rary secretary of the ^Club is Mrs W S Green, '1 he Rectory, 
CflrngaliDC, Co, Cork, 

In the course of di edging opcrnlions in the bed of the I immat, 
at Zurich, some very interesting objects have been brought to 
light, among others ancient coins (including fifty gold pieces of 
llrabant), swords, and the skeleton of a stag of a species now 
extinct m Switzerland, 'ihe piers if a Roman bridge which 
once spanned the river have also been laid bare All the finds 
are being placed in the Zurich Histoncjl Museum 

A bEFuKT has reached Vienna, January 24, which has nut yet 
been, confirmed, of a freah earthejuake at Agrani, attended with 
disastrous consequences At Landeck (Tyrol) three ahocks were 
noticed on January 10, .it 9 p.m 1 he first one was the most 
violent, and the other two followed at intervals of five minutes 
The earthquake which was felt at 5 15 p lu on December 25, 
m Southern Russia, extended ns far as Odessa and Kishineff in 
south-west, Tiraqpul, ByeU/y, in Ilcs-arabia, and ihe Oilman 
district of the province of IviclT in north cast ; it w'as strong 
enough m the villages T eghe/mo and Visbnepolie of this district 
At Molokishi, distiicL of Balia, and at Byetzy, it was \ery 
^rong. 

A METEORIC stone fell at Wiener Ncustadt a few days ago, 
near the telegraph oflicc, and pcnclraled dee)ily into Ihe gravel- 
covered road. 'Ihe phenomenon was witnessed by several 
persons, who all declare that the meteor showed a Ijrilliant light. 
Upon inspection a triangular hole was discovered of 5 centimetres 
width , the ground was frozen at the lime Ihe meteoric stone 
was excavated in Ihe picscnccuf Dr Scliuber, director of the 
Wienei Neushidt High SlIiuoI It weigh*) 375 grammes, is 
triangular in shape. Us extenor is cryslalhne, with cunous 
blackish, greyisli, and yellow reddish patches Here and there 
metallic part#, give a biilliant lustre Its specific weight is veiy 
high, it*! hardness about 9, An analysis is now bong made 

The second senes of Tvening Lectures delivered at the Royal 
College of Science, Dublin, ha'i comnieiiced w'lth satl^factoi y 
entries. The classes have been voluntarily undertaken by llie 
professors in order to afford a syitcmaiic course of study available 
10 bcgiDiicia and to Ihow who are earning tbeir liveUhood m 
various avocations during the day. Artisans and others receiving 
weekly wages are admitted at half fec« Ihe courses consist of 
from fifteen to twenty lectures in each of the following subjects 
Biology, Dr Me Nub , Physical Geograidiy, Prof, O'Jieilly , 
Geology and Mineralogy, Profa Hull and O'Reilly , Chemihtiy. 
Prof. Hartley , Physics, Prof. Barrett ; and Mathemaiics, Mr. 
Stewart, the Demonstrator m Phymcj,. Dunng the sc^^sion of 
1879-80 the numbers in attendance at the various classes were 
336- In order to give assistance needful for the continuance of 
this course of instruction the Worshipful Company of Drapers 
have gcncrouflly voted the sum of icx)/. per annum for a period of 
three yeara, 'Phe earnestness, intelligence, and regularity of ihove 
attending the evening classes is remarkable, giving evidence of a 
hearty desire for sound and solid scientific instruction in Ireland, 
ns well for the love of knowledge itself oa for the purposes of 
techmcol information. 

News from Cairo states that td the north of Memphis, near 
Saggirih, two pyramids have been discovered whlefa were con- 


slracted by king*; of the bixtli dynasty, and the rooms and 
passages of which are covered with thousands of inscnplioiir 
The discovery is said to be of the greatest scientific importance. 

The Prefect of the Seme has opened m Pans a public labora- 
tory fur the analysis of any substance used for food , the fees 
tire very moderate, and vary from S francs to 20 francs, according 
to the difficulty in the tlctermiiiation^. 

A MEDICAL gymnasium was opened on January 22 at Pans 
It has been built in the Chau^cc fl’Antiii at an expen>-e of 
20,ooof , by a public company. About seventy mechanical con- 
trivances of different descriptions have been arranged in a senes 
of rooms The greater number of these are w orked by a s(ea»i 
engine, and all of them can be graduated by screws, so that 
the extent, duration, and velocity of motion can be regulated 
according to the direction of the physicians 

The electric steamer Pcuycr-Qwftier, belonging to MM 
Siemens Brulher'*, has arrived at Havre, after having success- 
fully reimred the Ficnch cable, which had been discovered 
to be faulty 

In Ills last repoit to the foreign Office II. M. ’a Consul at 
Shanghai points out that the Chinebc arc much moie diapo^td to 
allow ihc opening of coal niines than the construction of rail- 
ways WithnuL refeinng to ihe woik being done 111 Fomiosa, 
he mentions that npeiatiuiis are in progiess under English 
engimers foi Ihe opening of coal-pits at near Ticnlsin, 

and near Nganking, the capital of the Nganhwuy province 
Both districts have plenty of coal, but imrurlunalcly no navigable 
waterway, and for this leason the engineer of the Ngankmg 
cnal-mincs intends to remove to another locality near by, where 
thcic IS an equal c|uantity of coal and better water-power. At 
Kaiping matters 11 e worse, for the nearest navigable stream is 
at 1 utai, foity miles away 'I'o reach this it is expected that a 
railway may lie coiisitructed, but, as it can hardly be a com- 
mercial success, it would not much promote the cause of railway 
ciitcriui'e in geneial T lie engineers find no difficulty at 
Kniping in obt.iining Chinese labour, but the English workmen 
sent there have not given satisfaction, and the Chinese are 
getting nd of them 

M. Magitoj', a member of the Pichislonc CongrcbX winch 
met at Lisbon last autumn, reports on a Portuguese Pompeii, 
which he had occasion to inspect while on a tour to the territory 
of Tcrli.uy Silcx at OUa, 'ihc place is called Santarem and 
Citauia. The latter is the general Portuguese name for rums of 
ancient towns which cover entiie hills in the neighbourhood of 
Braga "Ihe most important of these very old town rums is the 
Citama di Bnleirofi, which occupies nearly a kilometre square, 
and 15 supposed to be of Celtic origin ClvLular waU«, streets, 
sijuares. Urge architectural inunumcnls, and even a number of 
hoU'-es have retained Lhtir tyjucal foims For twenty ciutuiies 
this Citama was buried below &01I, and a nch vegetation , 

only a few years ago a zealons aicha'ologist, benhor bormento, 
succeeded, by Lo&tly and troublesome effort in clearing away ihe 
covering of centuneb and to lay open to the world an ancient 
city in which quite a primitive state of civdi'-ation is apparent. 
Its architecture and plobtic ornamentation point to a somewhat 
advanced state of art and industry Many stone mniuiments are 
covered with sculptures and inscriptions, which in their general 
character recall those of India and Lhma, which the well- 
known Lyons ardKCalogibt, M. Gumiet, declares to be of a 
symbolic and religioub character, similar to Iho^'C foiiiifl upon the 
oriental monuments. It is possible that Lius fact might be 
adduced as a proof that the tribes who built these Cdamos had 
ongioally emigrated from Turan. 

News from Wa.shingloii terntory states that the volcano Mount 
Baker was in full eruption quite recently 
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We have received the first number of the Bevtsta of the 
Society of Inatmction of Oporto. There are varions papers 
bearing on education, and one by Mr E J Johnsiton on the 
rhanerogamouB Flora of Oporto The number of English 
nitnc:> on the Iiiit of Lhiis Society is lemcirkLible , the first name 
among ,the Foundation Members is that of Isaac Newton, fol- 
lowed ;by W. C. and A. W Tail j there are several Allens, a 
Johnston, several Kendalls and Covcileys, F. C Raives, 
Hcnrique Kmusey, a Grant, a llajiliiigs, and an Archer This 
no doubt indicates the close commercial relations between Oporto 
and England 

It is known (hat Leverner, uiged by gioving uihrmiLies and 
apprehending that he would not live to accomplish his great 
work on the theory of Saturn, left a part of hb. caEulations un- 
completed, convinced that Ihi^s would exert no real influence 
on the total result But M, Gaillot, the director of the Calcula- 
tion Service of the Parih Observatory, felt it a duty to fill up the 
gap left by the late director of the observatory and to revise the 
whole of his work. We arc happy to state that, as far as the 
Tcvi^iian has gone, the accuracy of the co^clu^lons published by 
the great astronomer is demonstrated, and none of the neglected 
terms will exert any appreciable influence 

We take the following from the Albuty Haivur (New South 
Walci) : — It has long been a mittei of popular belief that the 
great kingfisher was an enemy of the snake, perpetually waiting 
upon the tribe in general, and nevei h\ppier than when dining 
on serpent an naturel It is not often, however, that even 
persons habitually residing ui the busli liivc so good an oppor- 
tunity as that oiTorded a few days since to Mi Christian Westen 
dorff of jmdera, for observing the laughmg jackass when in the 
act of bagging the game referred to. Mr Weslendorff was 
engaged with another man 111 clearing some land, and m the 
course of the day’s operations it became necessary to shift a large 
log For this purpose levers were ap])licd to each end, and 
after some straining the log was i oiled from its resting-place 
The very moment it comuienLcd to move a laughing jackass, 
which had hitherto been taking a deep but unobtrusive intere-it 
in the proceedings, made a swoop down from the limb of an 
adjacent tree, and seized a Urge snake which had been lying 
under the log. The snake was grippcd^by the back of the neck 
(if snakes can be said to have necks) and borne away tu the bird’s 
previous perch, where the unforluuale reptile w'as banged .igainsi 
the bough until the body separated from the head and fell to the 
ground. The jackass then drojipcd the head, ami seizing the 
body sailed away in Lnumpli with Ins prize. Whether the bird 
had seen the snake go under the log and was w alchmg for it to 
come forth again, or whether it knew by instinct that the reptile 
waa there, is a question that may be left for naturalists to deter- 
mine; but we arc credibly informed that as soon as the log was 
shifted, and before Mr. Westendorlf or his companion had any 
idea of a snake being m their neighbourhood, the jackass was 
down and had made good his sei/ure. 

The Russian Technical Society has created a special branch 
which will devote its attention to aeronautics, especially to the 
popularisation of all branches of aeronautics, to recent researches 
on this fieW, to thn meteorology of the higher regions of the 
atmo!iphcre, and to the study of the applications of aero duties to 
military purposes. 

We note from the DmUcht Indnslru-Zeitung that durmg 
1879 some 140 tons of amber were obtained at the coast of the 
Balbc, of which the mine at Falmnicken yielded seventy-five 
tons, and the digging-engine at Sebwarzort the remainder. 
About fifteen tons were gathered by nets and picked up on the 
shore. Some 3000 people (including women and children) gain 
their living by gathering amber, 


Ai the end of 18S0 the Berlm Electru-techuical Unior 
numbered no less than 1575 niembers, 1246 of whom are 
foreigners. 

A NUMUER. of Celtic tombs were recently discovered near 
Llchtcnwald, on the frontier between Styria and Carmolo, not 
far from Cilll. Several of them were opened, and numerous urns 
were found in them. A few objecU of more iiilerciit have been 
sunt to the local museum at Cilli. 

The well-known Hungarian archsLologist, 1 1 err Wilhelm 
Lipp, continues the excavation'^ of the ancient bunal ground 
discovered by him at Kessthely 'Ihe cost is home by the 
Budapest Archxological Society. These tombs are rich m 
bronze and iron objects dating from the fourth and fifth 
ceiUmies 


OUR ASTRONOMICAL COLUMN 


Bkorsen's Comet in 1842.-111 Septembci, 1846, it was 
pDinled out by Mr Ilmd {Astron Nath No 582) that the 
comet of ahort-penocl discovered by Brorseii at liicl onFebruar> 
26 pieced mg must have approached very near to the planet 
Jupitei about Miy 20, 1842, po sibiy within o 05 of the ca^th’'^ 
mean distance, and it was surmised that an entire change of 
Dibit might have been produced at that lime In 1S57 D’ArresI 
examined this point more closely, applying the formulae of the 
Mhamqui C^ksU to determine the elements prurto the encountei 
with the planet His remits wore published in 
No. 10S7 Adopting good cle.ncnts foi 1846, but without 
taking account of perturbations, since the comet left the sphere of 
activity of Jupiter after the near appioach, he inferred that the 
closest proximity occurred M ly 20 6924 Berlin mean time, the 
distance between tbs two bodies being then 0051 12; that for 
Ajinl I9‘5 the iiiclinalion of the cornet'^ orbit wa^ 40“ 51', or 
lo'* greater than m 1846, and that the perihelion distance was 
greater than I 5, instead of o 65 at the time of Brorsen’s dis- 
covery, and It was coiindeied that Lhecoinrl would nut be visible 
when the radius-vector was much over unity, hence, perhaps, 
our Ignorance of its existence before the year 1846 Thui the 
question has remained until williin the last two yeais. Oiu 
object now Is to record the results of a much more complete 
investigation of the effect of the comet's encounter with Jupiter, 
by Herr Harzer, fiirming the subject of an inaugural dissertation 
111 the University of Eeipnc in 1878 lie adopts the definitive 
elements of Prof, Bruhns foi 1S46, with a small correction tc 
the mean motion indicated by the obscrvaLious at the comet's re- 
apjiearance in 1868, and calculates backward with great care the 
perturbations of Mercury, Venus, the Earth, Mar^, Jupiter, and 
.Saturn to 1842, July 16 5, when the distance from Jupiter was 
o 305 , the total perturbations in the interval 1S46, February 2V5 
— 1842, July 16 5 arc as follow’s —Mean anomaly, - i‘'58'32'^6, 
mean sidereal motion, -I- 4" 391 , longitude of periheliDD, 
-I- 9' 5* ' 8 ; ascending node, -f 24' 3S" 4 , inclination, 
+ 1° 40 31" 4, angle or cccenliicity, I- 56' 30" o. From the 
ecliptical CO ordinates of the comet with respect to Jupiter at the 
latter date and the variations of these relative co ordinates, the 
hyperbolic elements of the 01 bit about the planet arc obtained 
and the pen^ove is found to have taken place May 27 284S8 
M T. at Berlin, W’hen the distance was 0*0547 14 The hyper- 
bolic elements arc assumed to 1842, April 7*5, when the distance 
between comet and planet was o 30334, and the radius of the 
Sphere of attraction o 27149 Tbe elements arc then again 
referred to the sun, and thu'* the following figures defining the 
comet's orbit before this near approach to Jupiter, result 


Epoch, 1S42, April 7 5 Berliu M.T 


Mean anomaly 
Longitude of penhelion 
,1 „ ascending node 

Inclination 
Angle of eccentricity 
Mean dady motion , , 

Lo^. xemi axis major 
Ferihchon distance . 


n i n 

13s o 58 o 
111 50 20 6 1 
103 42 I2'8> 1846*0 
46 18 57 4\ 

49 32 lo’o 
686'"2S3 
0*4756809 
o 7151810 


Tbe only very striking difference from D'Arrest'b figures, which 
were confess^ly a rough approximation, is in the perihelion 
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distance, which, as will be sten, is fuund to be much smaller, 
indeed not one-half as great, by Herr llarzer. 

The author of this very able dissertation remarks upon the 
similarity of the elements he has deduced fur bror>-en'5 comet 
before the near approach to Jupiter, to tho'-e of the first comet 
of 1798, discovered by Mctsier on Apnl 12 and obseivcd by 
him till May 24 , this comet waa com touted by Burckhardt and 
Olbers. Herr llarzcr find'*, however, that it is not probable 
Messier’s observations viill admit of an orbit widely different 
from a parabola. He considers theie is reason to conclude that 
the orbit of 1842 was nnpres^ed upon the comet by a cluse 
approach to Jupiter in I 759 'fi 0 i that another change may be 
similarly produced in 1937, as hinted by D’ Arrest. 

HuRbCHLcS FiRSi OusiKVAiiuN uF Uranus — W c nre 
now close upon the centenary ul ihe di'icoveiy of Uranus on 
Maich 13, 1781 Pel haps some readers may be interested in 
the following examination of the hrnt evening’s measurL>3 of 
distance and angle of position from a small star, w iih which 
Herschel compaied the planet till March 21. In hib " Account 
of a Comet," for as such the planet was announced in a commu- 
nication to ihe itoyal Society read on April 26, he gives the 
distance from the small star “2' 48'’ by pretty exact eslinialioit 
true to 20"," and the angle “o" o' by superficial eslimation, 
liable to an error of 10“ or 12“," this angle corresponding in our 
present syslem of double- star measures to 270“, or piecedirg on 
the parallel this distance and angle are for lob. 3Lm at 
Bath 

By Prof Newcomb's pretty accuiate “provisional theory,’ 
we find Ihe place of Uranus for 1781, March ij, at loh 30m 
M T at Ball), or loh 39m 20s Lirceiiwith T , to be as fol 
lows ■ — True R A 5h. 35in 47 77s , tiue UecI -1-23“ 32' 58" 3, 
and the corrections to appflrcut place aic -032^ and — o"2, 
the log dislciicc of the planet from the eanh being 1 27742 
It IS clear fr^m this that ller-chcl’s star, which he calls a, is 
No 1576 111 Kilmlvcr'a Catalogue (the fir^l impression of 
oh. — 6h ), w'hcie it is estimated a tenth magnitude Argclandcr 
m Dutch niusttt has 90, 'Ihe mean place accurately 
carried back to i7Sro was— 

R.A. 5h 36m o 85a, Decl -h 2j“ 32' 3" 7. 

For thia date and hour we find, in the notation of the Nuuiutil 
Almanac — 

Log A - I 2709 Log B + o 347 j- Log C -H 7*7 no. 

Log D — o 8971. 

Whence the apparent place of the alar was — 

R.A 5h. 36m. o S4S Decl. H- 23“ 32' 11" 6. 
Consequently llie calculated distance of planet from star is 
3' 10" 2, and the angle of position 284" 2, agreeing as nearly 
with Herschel’s estimates as under the circumstances can be 
expected. At his next obseivaLion on March 17 the distance 
by observation was 42" , llic computed distance 54" 


GEOGRAPHICAL NOTES 

The last meeting of the Russian Cjeographical Society was 
very animated, owing to the pre'^eiice of Prof Nordenskjold 1 be 
great hall of the Society was crowded, and the explorer of the 
northern seas was greeted with loud cheers. The president of 
the Society, M Semenoff, opened the meetinc^ with a speech of 
welcome in which he sketched the long senes of expediliuns 
undertaken from Europe to Siberia since the year 1553, when 
Willoughby directed his three ships to the White Sea, and paid 
for his undertaking with bis life. Piof. NordenskjoJd replied m 
a short speech, referring to the expeditions which will start next 
spring for the exploration of the Siberian shores , and Prof. 
Lentz made a communication on Polar nictcoiological stations 
and on their importance for science. 

Orenburg was the first town which enjoyed the pleasure of 
hearing the story of Col Prjcvalsky's journey told by himself. 
On bis passage through this town, on January 2, the traveller 
give a lecture on the adventures of his journey to Tibet, which 
we have already told. From Orenburg M. Prjevalsky started to 
visit his relations at Smolen k, whence he proceeded to St, 
Petenbur^j reaching it at the ^ame time as hia companions and 
hii collections, which were at the begmmng of January on their 
^ ay from Orsk to Orenburg, 

Dr, Lknz, the German traveller who lately Bccumplished the 


feat of reaching TimbucLoo from the uortb, has arrived at Bor- 
deaux, and IS expected at Berlin soon to give an account of his 
explorations 

There are at present bixty-five geographical Societies m the 
world. The oldest of these is that of Pan**, founded 1S2I ; 
there IS also a Society of Commercial Geography at Paris, 
founded 1S73 Besides these France has geographical societies 
at Lyons, Bordeaux, Marbcilles, Montpellier, Rouen, Nancy, 
Bergerac, Pengueux, Rochefort, Mout-de-Marsan, Agen, Apmal, 
Rochelle, Douai, Dunkirk, St, Omcr, Lille, and one is about 
to be founded at Bar-le-Duc The Berlm Geographical Society 
wa^ fuundeil m 1S28, besides which Germany has similar boaeties 
at Frankfort, Darmstadt, Lcipsic, Dresden, Munich, Bremen, 
Halle, Hamburg, Fribcrg, Metz, Hanover, other societies are 
in formation at HallerstatU, Magdeburg, and Jena. The 
London Geographical Society, the only one in England, was 
founded in 1830. Tlie next oldest society (after Frankfort) is 
that of Kio Janeiro, founded 1838, then Mexico, 1839; St. 
I’etersbuig, 1845 , in Kus'^ia there are bebides — societies at Tifiis, 
Irkutsk, Vilna, Orenburg, Omsk The other societies are those 
of the Hague, 1851 , New York, 1852 , Vicuna, 1856 , Geneva, 
1S58, Rome, 1867, lluda Pesth, 1872, Amsterdam, 1873, 
Bucharebt, 1875, Libbon, 1875, Madrid, Anlwcrp, Brussels, 
Copenhagen, Lima, all 1876, Stockholm and Quebec, 1877, 
St Gall, Berne, Oran, 1878, Tokio, 1879, Buenos Ayres, 
Algiers, and Oporto, 1880 

Ihe Hamburg firm of C Woermann has sent Mr. Hermann 
Soyuix to the 1 rencli colony of G.xboun in order lo tiy to culti- 
\ate the colfec-Lrec of Liberia at that place. Soyaux has now 
been at Gaboon for two years, and has there established the 
Scibomgc farm, which is situated about a day’s march inland 
fiuni the Gaboon River, on the Awandu River, which Hows in a 
north-easterly direction into the Hay of Corisco. He now 
enqiloys bome 100 iiegruc- Many Lhumand cofTce-ticcs have been 
imported from Liberia, and have been planted, and experiments 
have also Ijeen made with sowing, tne beans, to that at the 
Ik. ginning of 1882 the first coffee -harvest is confidently expected. 
The Hamburg firm suppi rts the undertaking in a most efficient 
manner liy tending engine'*, implement'*, &c , and experiments 
are also pending to intioduce and acclimatise horses and mules 
Mr Soyaux mikes meleurulngical ubbervatioiib for the Leipsic 
Ob ervatory and iialiu-al history collections for the Hamburg 
Mubcum 

In the current number of Lcs Munodi Catholwues we find 
appended lo .1 Idler from Mgr Cluzel, the Apostolic Delegate 
m I’ersn, bomc notes on the Kuids, which are just now of con- 
sideiablc intercut. These notes deal with the origin of the 
Kurds, their country, languigc, present condition, rebgion, 
manners and customs, &c. 

Though no doubt much geographical information respecting 
the Philippines may be obtained from Spanish works, tnerc is 
but little readily accessible to ihe Liiglish reader. It may there- 
fore be well to call attention to a Ubcful risumi fumibhed 1<y 
H M 's Consul at Manila in his commercial report for 1879. 
He gives some biicf parlicularb respecting each of the twenty-one 
provinces into which the principal Lland of Luzon is divided, 
and afterwards deals with some of the other chief islands The 
interior of the Island of Mindoro, immediately south of Luzon, 
he tells us. Is not explored, but is supposed to contain much 
mineral wealth In toe Visayan group much of the inlenor of 
Negrus, Samar, and Faragua ls likewise not explored Capt, 
Pauli orlds that the archipelago is believed to contain l2co 
islands uf all sizes. The report 15 accompanied by an outline 
innp, oil which the principal islands arc shown, as well as the 
division of Luzon into provinces, 

M LullreaUi a member of the Fans Geographical Society, 
has been killed by natives on his exploiing expedition in Eastern 
Africa He had started from Aden in June la'll 111 order to 
reach the Upper Nile by crossing the leiritory inhabited by the 
Gallas Negroes. 

The Bulletin of the International Geographical Institute at 
Berne has wiih the new year l^egun a new senes on a larger 
scale than the previous issue. In the fir-t number the contents 
of previous iiiucs are resiimed, the chief novelty bem^ a fine 
map of the South Polar regions, on linen, in connection with 
the proposed Italian expedition We cannot yet see exactly 
what place this Bulletin fills in geographical journalisin. 
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DEEP-SEA EXPLORATION'^ 

'T'HIS subject is one in which I have for manj years taken 
mucli interest j and I will give you the result of my experi- 
ence and studies. It is highly fascinating to all persons of 
ordinary intelligence, although they may not be naturallits. 
Our best poets have not disdained to sing its praifies ; one of 
them says, 

" 1 here u a majpiet-like allricUon in 
Thew WKtcM Lo (he iiiiA[(inEitive power 
Ihet links Lbe viawlesi with the visible, 

Ajid picLurci things unseen " 

Speculation!! of Ihii kmd were not unknown to the ancienLn. 
In the "Haleutica" of Oppiaii, written nearly seventeen 
cenLunes ago, it is stated that no one bad found the bottom of 
the sea, and that the greatest depth ascertained by man was 300 
falhamfl, where Amphitnte had been seen. Uut this grand dis 
oovery does not seem lo have satisfied the poetical philosopher ; 
and he enters into a lung disquisition os lo the many other 
wonderful things that may he concealed in the recesses of die 
boandlesh ocean, adding, nevertheless, what 1 will translate from 
the Greek : — 

“ But mru havp hide lenEC and slrength.'' 

However, man has not degenerated in this kmd of knowledge 
since the days of Oppian , for he has nuw not only explored the 
greatest depths of the sea, but lia.s mapped out its mam features 
with nearly as much accuracy as he has done with respect to the 
land. 

It will be more convenient to divide the subject into separate 
faead<i, VIZ — (i) llistoiical, (2) Appiiatus , (3) Fauna, (4) 
Food , (5) Light , (6) Temperature , (7) Depth , (8) Inequalities 
of the bea-bottom, (9) Deposits, (10) Geological, (ii) Inci- 
dental, (12) Concluding Remarks 

I hope you will nut be frightened at the number of these 
heads. Some of them you will find to be exceedingly shoit. 

1 Huiortcal , — bn Wyville 'Ihomson's " Depths of the Sea" 
givei an excellent account of the origin and progrcis of deep sea 
exploration up to a very recent period To this work 1 svould 
refer my audience, contenting myself with some supplemental 
remarks 

In 1868 commenced the systematic examination of the sea-bed 
at coniiderable depths m that part of the North Atlantic which 
surrounds the British Isles. I then took my yacht, the Os/>rey, 
for another excursion lo Shetland, and dredged off the most 
northern point of our isles The greatest depth which I attained 
was 170 fathoms, or 1020 feet, each fathom being 6 feet This 
depth, strictly speaking, is beyond the line of soundings, vi/ loo 
fathoms - and U may he a question whether the fauna of the 
sea-bed outside of that limit can be legarded as British, although 
adjacent to our coasts. If it be we ought lo take the “medium 
fdum aquee " (as the lawyeiN in the tunc of Coke called it), and 
exteud the geogiaphical limit of the Bntisli marine fauna hall 
way across to North America I But such bouTidaries are neither 
national nor rational We cannot lay claim to so extensive a 
domiDion International boundaries, for the purpose of naval 
warfare or as defined by fishery treaties, arc limiteil to a distance 
of three miles, irrcipeLlive of depth Later in the same year 
(1868) Dr. Carpenter and Prof Wyville Ihomson explored, in 
H.M survey mg- vessel jAghifungf the sea bed lying between the 
Dutt of Lewis and the Faroe Isles, and reached the depth of 55 ® 
fathoms These tentative excursions showed that the sea-bed 
everywhere was full of life, not merely of a microscopic and 
uniform kind, and of a low degree rf organisation, but of a con- 
siderable size, great variety, and a high degree of organisation. 
In the following year (1869) our Government placed a better 
ve^el at the disposal of the Royal Society ; and 1 undertook Ihe 
first scientific cruise in II M. survey in g-ship Porcupine This 
cruise was off the western coast uf Ireland, and the greatest depth 
dredged wus 1476 fathoms The second cruise was undertaken 
by Prof Wyville Thomson, and extended from the south of 
Ireland to what is probably the deepest part of the North Atlantic 
in the European seas. The greatest depth dredged by him waa 
2435 fathoms, or nearly three miles The third cru.sc, under 
the charge of Dr. Carpenter, waq in the same direction as the 
expedition, but embraced a larger area, including the 
Shetland Isles , the greatest detrth wjs 867 fathoms. In the 
following year (1870) the Porcupint was again placed at the 
disposal of the Royal Society for further exploration, Thu 
expedition w'as divided into two cruises. North Atlantic and 
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Mediterranean. The former was assigned to me, and com- 
prised the sea-bed lying between Falmouth and the Straits of 
Gibraltar, along the western coasts of Spam and Portugal 
There were 38 dredging and sounding stations, at depths 
ranging from 81 to 1095 fathoms The Mediterranean cruise 
was made by Dr Caipenter, and extended round Sicily There 
were 29 stations, at depths ranging from 51 to 1743 fathoms. 
Prof, WyviUe Thomson was unfortunately prevented by illness 
from taking part in Lhii year's expedition. In oil these cruises 
an abundance os well as a great variety of mariii« life occurred 
at every depth. 

The LigAfmng and Porcupine expeditions culminated m the 
celebrated voyage of H M.S, Challenger round the world, 
which commenced on Decemlicr 21, 1872, and ended on May 
24, 1S76, having thus occupied a period of three years and five 
months. During this expedition about 30,000 nautical miles 
were traversed, 504 souudiiigs were taken, and 132 dredgings 
and 150 trawlings ^^erc made. The depths of soundings were 
from 25 to 4475, of dredgings from 4 Lo 3875, and of trawlings 
from 10 to 3050 fathoms, Ihe greatest depth reached was five 
statute milcii The Americans haie recorded a greater depth, 
VIZ, 5^ miles, or 4620 fathuiiis Even grcilcr depths than this 
have been given , but they are not now considered reliable, by 
reason of the imperfect machinery which was formerly used fur 
sounding 

The Proceedings of the Royal Society fur 1873 1877 contain 
many “Preliminary Kepoits" liy Sir Wyville Thomson and the 
othci naturalists ailached to the ChiiiUngir cxiicddion ; so that 
all the scientiBc woricl were from tunc to time Kept inforriicd of 
the progress and results of this great national undertaking 

During the last of our arctic voyages, m 1S75, I had, through 
the mfluence and energy of the Royal Society, another oppor- 
tunity of exploring a part of the North-Atlnntic sea-bed which 
was not within the limits uf the tT/r expedition ; and t 

nas intrusted with the scienlific charge of the sounding and 
diedging conducted in II M b Valorous belwecn Bantry Bay 
and ITare Island in Davis Strait This ship accompanied the 
yile/i and Discm^tiy on their way nolLbwa^d^ After a voyage 
of three months, which was rendei ul mnic eventful hy a cyclomcal 
storm and a (lartial shipwreck on the const of Greenland, we 
succeeded In working sixteen stations, with dejiths of from 20 to 
1785 fathoms Here also, and even in the mid-it of icebergs, 
submarine life showed no duinnulion in number oi extent. 

To this short recital of our later cxiieditions 1 must not omit 
Lo add ii notice of the vahialilc and suggestive researches which 
were accnmpliihed under coii'-uli-ralile tlifhcuUies by Dr. Wallich 
in ff S. Bulldog \n i860, while she was engaged in surveying 
the North Atlantic sea-bed foi the purpose of establishing lelc- 
gi 'iphic communication between tins countLy and North Amenca 
ihe reiults of these rr searches were puI^ll^hed in Dr W a] hell’s 
important wuik, entitled “The Norih-Allanlic Seabed, cum- 
piisiiig a Diary of the Voyage on board H M S Bulldog in 
1S60, and observations on the presence of Animal Life, and the 
Formation and Nature of Organic Deposits at Great Depths in 
the Ocean" On ihc return vtjyagc*, .about midway between 
Cdiie Farewell and Rockall, thirteen slai fishes came up from a 
sounding of 1260 fathoms, “convulsively embracing a portion of 
the sountlmg-lme which had been payed out in excess of the 
alieady ascertatned dcjith, and rested for a sufficient period at 
the bottom to permit of Iheir attaching themselves to it." 

A short voyage in II, M S ShnnwaUr the Mediter- 

ranean in 1871 enabled Dr Carpenter to have snme dredging 
betw een Sicily and the noi them coast uf Africa, on the Adven- 
ture and Skerki Banks. 'Ihis dredging was by no means un 
productive ; but the depths did nut exceed 200 fathomi), which 
we are now inclined lo call “shallow waier” , Dr Carpeuler’s 
word was “shallows.” Fifty years ago such depths would 
have been reganled by naturalists as peculiarly “ .abysial " I 

The elaborate report of my lamented friend Prof Edward 
Forbes, un the investigation of British Marine /oology by 
meuni of the dredge, which he submitted to the Brituh Associa- 
tion for the Advancement of Science in 1 850, and to which 1 
Contributed os a humble rellow wnikcr, woa preceded by hia 
equally valuable “Report on the Mollusca and Kadiata of the 
ilLgean Sea, and on their Distribution, co sidered as bearing on 
Geol ipy " The lasl-menii-mcd Report w.is published }sy the 
Association in 1844, Forbes’s conclusion that the sca-bottom at 
a depth of 300 fathoms is lifeless, because he found that life 
diminished giadnolly, and almod ceased when be dredged at 220 
fathoms, has certainly been proved to be inaccurate as regards 
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ihe oceAD in funeral , but Dr Carpenterp in hii> Report to the 
Ruyiil Society on hia biological revearchea id the McaiLerroneaa 
during the Sheanoaicr cruise, expresses liis belief that ‘‘m the 
Mediterranean basin the existence of anunal life in any abun- 
dance at a depth greater than 200 fathoms will be found quite 
exceptional”, and he infers *' that Edward Foibes wabi quite 
justified lu the conclusiuii he drew ai regards the pa}Ucular 
locality he had investigated, and that his only mistake lay m 
supposing that the same conditions would prevail in the open 
ocean.” But this emmeal naturalist and physiologist, Dr Car 
penter, to whose cipiinoni on such subjects all respect m due, 
admits that "the history of science is full of mstiiiLcs 111 which 
erioaeouh doctrines have been more froduttive, because more 
suggestive, than well-dctcrmined facts that open no access to the 
unknown beyond " With the greatest deference to Dr Car- 
penter's opinion that animal life u scanty m the depths of the 
Mediterranean, 1 venture to puiiiL out that very little lad pre- 
viously been done lu investigate the fauna of that sea beyond 
the shores and shallow ivatcr to the extent which T'oibcs reached, 
viz. 230 falhoma. 

Admiral Spratt in 1846 dredged, at a depth of 310 rathoiiis, 
40 milea east of Malta, a number of living Mollu&ca, which 1 
examined and found to be identical u itli species u hich 1 di edged 
at considerable dcj)llib lu the Nortli Allaiitic duiing the Pot su- 
pine expeditions Again, riming the Mediterranean cruise of 
I&70 m the Porcupine, no fewer than 14 sjiccics ol Mcdlusca 
(al'-o Atlantic), besulc'i a pelagic or surface-watci specic-i and n 
small freshwater shell, w'liicli must have been earned out to sea 
by some iiver or stream, occurred at a depth of 1415 fatlioiiis, 
between the coasts of North Africa and Spam, All these 'spe- 
cies were recent, and some were living, although mo'll of them 
were knowm to me as also belonging lo the Pliocene foimation 
in bicily However, wc shall m all jirohabihty know a great 
deal more of tins matter if our good neighbours the French are 
able to carry out tlicir idea of extending their invrstigation of 
the deep bca near their own coasts by another dredging and 
sounding cruise off Marseilles or loulon 

During the early part of the summer m the present year (1S80) 
our Admiralty placed at the disposal of Sir Wyville rhnmsoii 
IT M. surveyiiig-ve-iscl Knii^ht Errant for a crui'^e olT the Butt 
of I-cwis, 111 piosecQiion of his researches in the Lightning 
Expedition as to the " waim” and "cold "areas which wxre 
noticed in the Report of ilia' expedition Mr Mm ray took the 
scientific charge of the cruise , but the neather was boisterous, 
and unfavourable for dredging an I trawling 1 here were, Iiow- 
cver, some zoological re ults uf an interesting kind, especially 
as regards tlie Mollusca , ainl it is hoped that the apphcilion 
which has now been made by the Royal Society for another 
Government vessel mil be successful, and will enable Sir 
Wyville to cunliime the work and make further discovciicE 

Altliougli we have of late years dune a great deal !u ]jrumote 
submarine researches, as shown by the expeditions of II M.SS. 
Bulldog, Lii^htning, Poicupim', Shearwater, Valor our, anil 
Knight Eli ant, unr comparatively poor neighbours in Scandi 
navia have been earlier in the field and not Ic'.s encigelic. From 
the "Notices sur la Suede,” published on the occasion of the 
Intel national Congress of Geographical Sciences in 1875 ut 
Pans, a api>ears that between the years 1837 and 1875 seventeen 
scientific expeditions were made from Sweden, fifteen of which 
cxidored the Arctic regions. Professors Lovcii, Torell, and 
Nurdeiiskjold, with other dislin guished naturalists, took an 
active part in these expeditions The sister kingduiii of Norway 
has since engaged in the same course of discovery , and a well- 
equipped Government vessel, the Vormgen, of tliv- same size a*. 
the JSncitpine (about 400 tuns), left Bergen in tlie beginning of 
Tune, 1876 Di Daniclsscu, Profess ir, Muhn and G O bar., 
iLcir hricle, and other scientific men accompanied the vcssd, 
and were engaged in the zojlogical and physical work Tliiough 
the kindness of my fiieiid Pi of. bars I am enabled to give the 
follow lug paiticulnrs of these Norwegian exjieditions They 
occupied nearly three months in each of the years 1876, 1877, 
and 1S78. The first expedition w-as divided into three cruises, 
and extended along the wes'ern coast of Norway to the Faroe 
Islca and Iceland There were 24 dredguig-stations, at depths 
of from 90 to 1862 fathoms, btiide:! 5 *hore stations iii Norw'ay, 
Fame, and Iceland The second expedition was divided into 
four cruise'', and extended from Bergen to outside the l.,o(Toden 
Isles, and from fiomsu to Jan Mayen , there were 28 stations, 
With depths of from 70 to 1760 fallvima, besides 6 ahore sta 
Hons in Norway and Jan Mayen ‘The third expcdiiion w^os 


divided into three cruL'>es, and extended lo Vordo, and thence 
westward to Beeren Islam), and afterwards to Spitzbergen in 
80" N lal. The la-t expedition hail 3O stations, with depths of 
from 21 to 1686 fathoms, bemdes 7 shore staiums on the Arctic 
coasts of Norway, and in Beeren Island and Spiuliergcn 

L'he United States have prosecuted this kind of research with 
their well-known activity and peisevcr,iuce From 1867 to the 
autumn of 1880 four Government steamers have been continu- 
ously employed 111 surveying the seas which border the coasts of 
Ceniml and South America. Several hundred stations were 
mvc>tLgaleil, at depths ranging from 6 to 2412 fathoms Count 
Tom talcs, Prof Agassiz, and Iih no less eminent son, have been 
successively in charge of the 'iciciititic department. The results 
aie both extensive and invaluable In 1871 I was invited by 
the late Prof Agassiz to pay him a visit and examine the 
Mollunca which had been iirocured during the pievioua years. 
The collection was m the custody of the laic Prof. Slimpson at 
Chicago. It was extremely interesting to me, m coDnection 
w'lLh the eKjiedilions of tlie Lightning and Porcupine 1 exa- 
mined the collection m the Museum at Cliicago , and, at the 
rcrpicst of Prof Agassiz, I took home with me several of the 
shells for cuinjjari-.oii with my own On my letiirn lo England, 
after enjoying the kind hoNpitabty of my scientific friends m the 
United .Stales and Canada, I learnt that Chic.igo had been 
utterly burnt down , and 1 was furluiiately eimblctl to restore 
the 'shells, which were the only specimens of natural history that 
had been saved from the fire Through the kindnc'^s of Prof 
Silencer Baird, 1 had, during this vimL to America, an opportunity 
01 joining in a dredging excmsion on the coast of New England, 
which was conducted uiulcr the auspices of the Fishery Com- 
mission. 

like a giant refreshed, I'lancc has .iv^akLiicil from a rather 
long sleep, and, with its accuslt)inerj '.pint, has now rivalled 
all Other nations m deep-sea w'oik T .1st summer a scientific 
commission was appointed, with the venerable Prof Milne- 
Edwards as its prcNidcnt , and a l.irge and well-equipped 
Government steamer, the Tuxvatlhur, explored the Bay of 
Biscay with most favouralile lesults I was obligingly asked to 
take [xirt in this expedition , and I gave an account of it at the 
last meeting of the BrUisli Associalmn at Swansea, wluch Is 
published in the Report oF tliat meeting 

Austria, Germany, and Holland have also not been lost in the 
race of maiitime voyages, although they have nut contributed 
much to our knowledge of deep ^ea life 

The harvest leaped in all the above-mentioned expeditions 
w'as must .ibundaiit and valuable 

But after all it inusL be b irnc 111 imml that if every civilised 
nation in the world were every ycai, dining the next century, to 
^end out simitar expeditions, with impioved appliances, for 
exploring the sea-bed, the fiehl would be far from being 
exhausted Every siirh expedition must be more or Ics-a 
Iciitalive, and can only form the hisis for a rmre complete 
investigation of "the deep bo^om of the ocean ” TJic area of 
invesUgaimn must bo mcasureti by many mdlions of square 
leagues , whereas all that ha-^ hitherto been effectccl has been to 
scrape in an imperfect manner the surface of a few scores of 
acies 

1 here exhibit charts to sh jw the llack^ of the expedilions in 
which I have been per on.illy engaged, as well those of the 
Challenger And Noiwcgian expeditions 

2 Apparalur — The sjunding-line, rope., dredge, Irawi, 
tanglca, towing-nct, mc\cs, accumuLilors, sleam-engines, and 
othei ontrjvnnces for dee[) sci exploration have been so fully 
dcsciibed and illustrated in the " Depthi of (he Sea ' and Capt. 
Sigsljce’s " Deep 'Ca Sounding and Dredgin',” that it is 
unneces ary for me to do more than mention those books 
1 he latent improvements consist m the sub'^tituLion of atecl-wore 
foi line in sounding, and of gaUamsed wirc-rope for hempen 
rope III dredging and ti aw ling Ca[)l Sigsl)cc’s new towing-nel 
for ascertaining whether floating nr swimming animals are found 
in any zone or belt nf water lying between the surface and the 
bottom will be hereaher noticed It is still a de^iulcratum to 
invent a dredge for deep-sea work which shall sciape the <^urface 
instead of fiinking into the oizc or mud. 

3 Eanna,^’lhis word i-. used by natnrihsts lo denote anJfnaJ 
life in contradistinction to "Hora” or vegetable life All the 
recent exploring expeditions have cdablishcd the fact that animal 
life of various kiods abimndd cveiywhere in the deepest parts of 
the ocean. Nor is such life microscopic or minute only In 
the Challenger voyage was procuied by the trawl, at the depth 
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of 1600 fathomsi m the South Atlantic (S, Ut. 46“ £. long, 

48' 2 f), a living bpecimen of a magnificent shell belonging to 
Cymiium, or an dlied geau% which is 6j inchci long and 4 
uijhes broad I I dredged other Moilusca from an inch and a 
half to nearly double that length in the Porcupint and Valorous 
expeditions. Willcmucs Sulim mentions among the ChalUnger 
discoveries a gigantic crustacean or sea-spider from 137 j fathoms, 
which measui^ nearly two feet across the legs. 

Sir WyviUe Thomson gives an eloquent description of life in 
the deep sea, when he says that the latter ** is inhabited by a 
lauiia more rich and varied on account of the enormous extent of 
the area, and with the organisms in many cases apparently even 
more elaborately and delicately formed, and more exquisitely 
beautiful in their soft shades of colouring, and in the rainbow 
tints of their wonderful phosphorescence, than the fauna of the 
WcU-hnown belt of shallow water teeming with innumerable 
invertebrate forms which fringes the land And the forms of 
these hitherto unknown living beings, and their mode of life, 
and their relations to other organisms whether living or extinct, 
and the phenomena and lawb of their geographical distribution, 
must be worked out.” 

It was formerly bupposed that animals could nut exist at great 
depths because of the great pressure to which they were sub- 
jected. Mr. Moseley says ‘ '‘the pressure exerted by the water 
at great depths is enormous, and almost beyond comprehension 
It amounts roughly to a ton w eight on the square inch for every 
1000 fathoms of depth , so that, at the depth of 2500 fathoms, 
there is a pressure of two tons and a half per square inch of 
surface, winch may be contrasted with the fifteen puunds {wr 
square inch pressure to which we are accustomed at the level of 
the sea.” But it must be recollected that water is nearly incom 
pressible, and that marine animals which are surrounded by Mich 
a Huid, and ore to a certain extent filled with it, would not 
necessarily be inconvenienced by the superincumbent weight. 

Animals from great or even from what may be considered 
moderate deptlii are always brought up dead, the cause of death 
being unknown This is another problem worthy of being 
worked out 

The migration or di*^tributioii of marine aiiimalh throughout 
the open sea is quite free, and is unobstructed only by gieat or 
abrnpt changes of level m the bed of the ocean, which operate 
as barriers. Even animals of a fixed or sedentary nature in their 
earliest state of growth swim on the surface, and are therefore 
unchecked in their onward course by any submarine banier. 

The doubt whether any life exists in the inleimediate «:pace or 
zone which hes between that of ihe surface and that of the 
bottom of the deep ^ea has now, 1 believe, been set at rest. 
The naturalists in the Josephine expedition believed that this 
intermediate zone is hfele^is , and Sir Wyville Thom* on seems 
to have been of the same opinion The town g-net adopted by 
Mr. Murray in the expedition for such researches was 

to some extent successful , but Capt bigsbee, of the U.S. Coast 
Survey steamer Blake^ invented a cylinder or machine, called the 
"gravitating trap,” which completely answ ered the purpose of 
collecting at any particular depth the animals which eccurred 
there. Prof Alexander Agassiz, in his communication to the 
Superintendent of the Survey made lost August, and now pub 
lished, records the experiments thus made, and says that they 
"appear to prove conclusively that the surface-fauna of the sea 
u really limited to a comparatively narrow belt in depth, and 
that theie is no intermediate bell, iio to sveaU, of animal life 
between those living on the bottom, or close to it, and the 
surface pelagic fauna.” 

I am not aware that any decp-';ea animals adopt or avail 
Lbemsclvca of the same means that oceanic or land animals use 
for purposes of protection and concealment, ch icily by colora- 
tion or by what has been termed "mimicry ” Many cases of this 
kind are known to occur in birds, fishes, mollusks, Salpte^ insect", 
crabs, shrimpp, and worm", 

None of tne animals who'^e remains arc found In geological 
fonnations older than the Pliocene or latest of the Tertiary si rata 
have yet been detected in any exploring expedition The late 
Prof. Agassis and Sir Wyville lliom'-on w ere disappr mted in 
their entnnsiaatic expectation of finding Ammonites, Belemnite«, 
and other Old-World fossils m a living state I have dredged 
Miocene fosMls on the coasts of GnernFcy and Portugal, the 
latter at considerable depths ; but they were petrifaction", and 
must have come from some fossilifcrous formation m the adjacent 
land, or perhaps in the sea-bed. 

* " Notei ijf a Naluralut oa th« Challenger*' 


Sir Wyville Thomson, m his " Report of the Scientific Results 
of the Voyage of II. M S ex pressed his opinion 

os to the aoctrme of evolution, ihat "in this, as in all coses in 
which it has been possible to bring the question, however 
remotely, to the te^t of observation, the character of the abyssal 
fauna refuses to give the least support to the theory which refers 
the evolntioii 'of species 10 extreme vanation guided only by 
natural selection.” 1 cannot understand how either " natural 
seleclicn” or " sexual selection” can affect marine invertebrate 
animals, which have no occasion to struggle for their existence 
and have no dustinction of sex 

( To be continued ^ ) 


THE RELATION BETWEEN ELECTRICITY 
AND LIGHTS 

'L'VER since the subject on which I have the honour to ‘•peak 
to you to night wah arranged, 1 have been a^Lomahed at my 
own audacity in proposing to deal in the course of sixty minutes 
wiih a subject so gigantic and so profound that a course of sixty 
lectures wou'd be quite inadequate fur its thorough and exhaustive 
treatment 

I must indeed confine myself carefully to some few of the 
typical and most salient points in the relation between elecliiciLy 
and lighi, and 1 must economise tune by plunging at once into 
the middle of the matter without further preliminaiie? 

Now w hen a person is setting off to discuss the relation between 
electi icily and light it is very natural .and very proper to pull him 
up short with the two questions What do you mean by clcclriLily ? 
and Wlint do you mean by light ? These two questions I intend 
to try biicfly to answer And here let me observe that in 
ails VI cring these fundamental quesUoijs I do nolnecesisarily assume 
a fundamental ignorauce on your part of these two agents, but 
rather the contrary, and must beg you to remember that if 1 
repeat well-knoun and Mmple experiments before you, it is for 
the jmrpose of directing attention to their real meaning and 
significance, not to their obvious and superficial characteristics : 
in the -ame way that 1 might repeat the exceedingly familiar 
experiment of dropping a stone to the earth if wc were going to 
define what we meant hy gravitation. 

Now then wc will ask first, What is Electricity? and the simple 
ansner must be, We don’t know Well, but this need not 
necessarily be depressing, If the same question were asked 
about Matter, or about Energy, we shculd have likewise to reply, 
No one knows 

But then the term Matter is a very general one, and so' is the 
term Energy They are heads, in fact, under wliitli wc classify 
more special phenomena. 

Thus if w^e M ere asked what is *]Ulphur, or what is tclenium, w e 
shoultl at least be able to reply, A form of matter ; ami then 
proceed to describe its propcrlie", r e. how it afTecled our bodies 
and other bodic" 

Again, to the question, What is heat ? wc can reply, A form of 
energy , and proceed to describe the pcculiiiritica which dl - 
tingunh it from other forms of energy 

But to the quesuijii. What is electricity? we have no answer 
pat like this Wc cannot asiCrt that it is a form of matter, 
neither can we deny it , on the oilier hand, we certainly cannot 
assert that it is a form of energy, and I should be disposed to 
deny it. It may be that electricity is an entity per Jr, just as 
matter is an entity per 

Nevertheless I can ttll yuu what I mean by electricity liy 
ap) ealing to its known behaviour 

Here is a buttery, that is, an electricity pump it will drive 
electricity along. Brof. Ayrton .s going, I am afraid, to tell you, 
on the 20ih of Januiry rest, that it produces electricity , but if 
he doc", I hope you will remember that that is exactly what 
neither it nor anything else can do. It u as Imi oa^ible to 
generate electricity in the sense I am trying to give the word, ns 
It 15 to produce matter. Of course I need hardly say that Prof. 
Ayrton knows this perfectly w ell ; it is merely a question of words, 
i^e, of what you understand by the word electricity. 

I want you then to regard this buttery and all electrical 
machines and batteries as kinds of electricity pumps, which drive 
the elcctncily along through the wire very much os a water-pump 
can drive water along pipes. While this is going on the wire 
manifests a whole senes of properties, which are called the 
properties of the current. 

■ A lecture by Dr. O J Lodge, delivered at the London InitituUoQ on 
December id, iBBo 
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[Here were shonn an Ignited pUlinum wire, the clecliic arc 
between two carbons, an electric machine sparkj an induiLiaii coil 
sparU, and a v.icuutn tube glow. Also a large mil was magnet- 
ised by being wrapped in the current, and two hchcca w'eie 
suspctidcLl and seen to direct and attract each other ] 

To make a mignet, then, we only need a current of electricity 
flowing round and round in a whirl A vartex or whirlpool of 
electricity a m fact a magnet, and 7"Lt vetr,) An I thc^c 
whirls have the powei of directing and attracting other pic 
viouily uxislmj whirls according to certain laws, calkd tlic 
laws of magnetism And, moreover, lhe> have the ponci of 
exciting fresh whirls in neighbouring cinducLois, and of repelling 
them according to the laws of diamagnetism. The theory of the 
actions ii known, though the nature of IIil whirls, as of the 
simple htream of elcLtncity, is at present uiiUnown 

[Heie was shown a large clectro-iuagnci and an induction coil 
vacuum discharge spinning round and lound wUlmi pUced in Us 
field ] 

So inucli for wllat hapiiena when e’ecti icily is made t j travel 
aloig cmduclors, le when it travels ahm,' like a i.treaiii of 
water in a pipe, or spniii loiiiid and round Like a whirlpool 

But tlieie is anoLbci hct of phemmena, usually regarded as 
distinct, and of another ordci, but which arc 11 )t si distinct is I 
they appear, winch manifest Lheuiselvei when yuu jo'ii the pump 
to a piece of glass nr any noii-conduLtor and tiy to foicc the 
eleclricily through tint, \ou succeed in dining some thiough, 
but the flow 11 no longei like that of w aler in an open pipe , il as 
if the pipe wei e c jinjilelLly obsti iicted by a numbei of elastic pai - 
litioiis, or diaphragms The water cinnot move witboul stiaimng 
and bLudiug these diaphragm-, and if you allow' it, thcic stiaincfl 
paititinns w ill recover ihemsclvei and diive the water back agiin 
[Here was explained the procc'^v of charging a Leyden j ir | 
The CN^ential thing to rememliiT is tint wc miy have clectii 
cal energy 111 two forms, the slitic and the kinetic, and ills 
therefore also po-silile to hive the lapid alteinilDn frim one 
of the-e forms lo the other, called vibiation 

No»v W 4 will pass to the second quedion What do you 
mean by light ? And the first and obvious an',wer is, Kveiyh idy 
knows. And everybody that is no' blind docs know ti a reilain 
extent We have a special sense organ fiir appreciating Iiglil, 
whereas we have none for tlecli icily Ncvertluless, W’c mu t 
admit that we lealLy know very little about the intimate nature 
oflight— veiy UtUc more than about electricity Ihil wc do know 
this, that light IS a foi .n of enei gy , and, in ireov tr, that it is cneigy 
rapidly altcinaling between the static and the kinetic forms 
— that il Is, in fact, a special ki id of energy of viliratim Weaie 
ah olii Lely certain that light is a pei iodic distuibance m aooic 
medium, periodic both in space and time that is to say, the 
same appearances regulirly recur at certain li|uiI mleivals of 
distance at the sane time, and aluj ]jrcscnL themselves at cipiil 
mtervaU of Lime at the same place , that in fact it belmgs to the 
cla-s of mutioiis called by matheniaLiciaiii undulatory or wivc 
motions 'I'he wave motion in thi'i m idel (Powell's wave ap- 
paratus) results frjm the sinple up-and diwn motion popularly 
associated with the teriii ivopr But when a mathematician calls 
a thug a wave he means that the disturbance L represented by a 
certain general type of formula, nit that it is an up-and down 
motion, or that it looks at all like llnsc things on the top of the 
sea The motion of the sJiface of the sea falls within lint 
formula, and hence is as^>ccial variety of wave m)lioti, and the 
term wave has acn^mrccl in popular use this signification and 
nothing else So that when one speaks ordinarily of a wave or 
undulatory motion one immediately thinks of something heaving 
up and down, or even perhaps of something breaking on the 
shore But when we assert that the form of energy called Iwht 
IS undulatory^ we by no means intend to assert that anything 
whatever IS moving up and down, or that the motion, if uc 
could see it, would be anything at all like what we arc accustomed 
to in the ocean The kind of motnn u unknown , we aie not 
even sure that there is anything like motion in the ordinary sense 
of the word at oil. 

Now how much connection between electricity and light have 
w^e perceived in this glance into their nature-, ? Not muoh truly 
It amounts to about this : That on the one hind elec tncfti energy 
may exist in either of two forms— the static form, when insu- 
lator** are electrically strained by having had electricity driven 
partially through them (as in the Leyden jar), which atram is a 
form of energy because of the tendency to discharge and do w ork , 
and the kinetic form, where electricity is moving bodily along 
through conductors or whirling round and round inside them, 


which motion of electricity is a foi m of energy, because the con- 
ductors and whirl-, can attr itt or repel each ulhci and thereby 
do work. 

And, on the other hand, that light u the rapid aUcrnatioii of 
energy from one of the-ic foriUb to the other — the statu, form wheie 
the medium is strained, to the kinetic form when it moves, It is 
ju-t conceivable then that the static form of the energy of light 
is r/ir/ro-fatalic, that is, that the melium is strained, 

an I that the kinetic form of the energy of light i-, iVin/zt^-kinetic, 
that is, that the motion is not ordmaiy m dion, but electrical 
motinn— in fact that light is an c’cclntal vibraliun, not amatenal 
one. 

On November 5 la-<t year there dieil at Cambridge a man m 
the full vigour of his faculties— liuch faculties as do not appear 
many times in a century — w h isc chief w ork has been the catablish- 
ment of this very fact, the discovery of the link connecting light 
and electricity , and the pi oof fir 1 bebevejl am mills to a proof 
— that they are different manifcstati inh of one and the same clais 
of phenomena — that liglit is, in fact, an electro-magnetic disturb- 
ance The prematu’-e death of Jame-. Clerk Maxwell is a loss to 
science which appears at present utterly irreparable, for he ivas 
engaged in re -ear die 1 that nv other man can hope a-, yet ade- 
f^ualely to grasp and follow out , but foitunately it did not occur 
till he had published In- bi ik on “ Electricity and Magnetism,” 
one of tho-e immortal proJuctioiis ivhich exalt one's idea of the 
mind of man, and which has been menti jned by competent cntics 
m the same breath as the " Pniicipia " it-elf 

But It IS not pel feet like the “ I'lincipia " , much of it is rough 
hewn, and rerpiires to be thoroughly worked out It contains 
numerous mis pi mis and errata, and part of the sCLond volume is 
s t dilficLilt as to be alinast unintelligible borne, in fact, consists 
of notes wrilleii f ir private use, and not intended for publicilion 
It seems next t j imp jssiblc now to mature a work silently for 
twenty or thirty years, as wa- done by Newton two and a half 
cenluiici ago lint a second edition wa-, preparing, and much 
m’gbt have been impioved in form if life hal been spared to the 
lUu-Liious aulh >r 

dlie mini proof of the clcutro magnetic theoiy of light is 
IbiN "J be rate at w Inch light travels has been measured many 
times, and is pretty w'ell known The rate at which an eleclro- 
invgnetic wave distuibance would travel if such could be gene- 
i ited(and Mr Iitzgerald of Dubliti thinks he has proved that il 
cannot be generated directly by any known electrical means) can 
lie also determined by calculatnn from cleLtriLal mea-ure nents 
The two vdocilies agree exactly. This is the great physical 
Cuiistaiit know n ai the rLatio I' wdiich so many physicists have 
been measuring, and are likely to be measuring for some time to 
come 

Miny and biilliant as were Maxwell's discoveries, not only in 
electiicity, but also in the theory of tJie nature of gases, and in 
molecular science geneially, I cannot help thinking that if one of 
them Is moic sinking and mjre full of future significance than 
the rest, it is the one I have ju-t mentioned — the llieory that light 
Is a i electrical jihcnomenon. 

'I'he fir d glimpse of this splendid generalisation was caught 
in 1845, five and thirty years ago, by that prince of pure 
experimentalists, Michael Faraday His rens ms for suspect- 
ing some conncclun between electricity ani light are not 
clcai to us — 111 fact they could not have been clear to him , 
but be see us to have felt a convictun that if he only tried 
long enju'h, and sent all kinds of nys of light in all pos' 
<iib]e diiections acDSS electric and magnetic fields in all sorts 
of media, he mvt ultimately hit upon smnelVing Well, this 
IS veiy neaily what he did With a sublime patience and 
pcr-cvcrancc which remind one of the way Kcplei hunted down 
guess after ^ueas in a different field of research, Faraday com 
biiird electricity, or magnetism, and light in all manner of ways, 
and at last he wa- rewarded with a re>suU And a most out of-the- 
w ay result it seemed. First you have to get a most powerful 
magnet and very strongly excite it , then you have to pierce its 
tw'o poles with holes, in order that a bea n of light may travel 
fron one to the other along the lines of force ; then, as ordinary 
light IS no good, you must get a beam of plane p ilansed li jht and 
send It between the poles But still no result is obtained until, 
finally, you interpose a piece of a rare and out-of-the-w'ay 
material which Faiaday had hiiU'Clf discovered and made, a 
kind of glass which contain 1 borate of lead, and which is 
very heavy, or dense, and uliich must be perfectly annealed. 

And now, when all thchc amngementa are completed, what is 
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geen Ij simply this, that if an analyser is arranged to stop the light 
and nuke the held quite dark before the magnet ib excited, then 
directly the battery is connected and the magnet called into action 
a fault and barely perceptible brightening of the Acid occurs ; 
which will disappear if the analyser be slightly rotated, [Ihe 
experiment waa then shown ] Now no wonder that no one 
undenitood this rcbult. Faraday himself did nut understand it at 
all he leemn to have thought that the magnetic lines of force 
were rendered luminous, or that the light was magnetised , m 
fact he was in a fog, and liad no idea of its real ■iigniAcance 
Nor hod anyone. LoiUincntal phiLoboi hers ex pcnenced some 
difAcuIty and several failures befoie they Mere able to repeal the 
experiment It wa^ in fact di'-covered Loo soon, and before the 
bLientihc world was ready to receive it, and it was reserved for 
Sir William Thomson briefly, but veiy clearly, to point out, 
and for Clerk Maxwell more fully to develop, its most important 
cunbcquenceH, [The principle of the experiment was ihtn 
illustrated by the aid qf a meLbaiiiLal model ] 

Thib ia the fundamental experiment on which Clerk Maxwell's 
theory of light is based , but of late years many fre'-h facts and 
relalioiib between electricity and light have been discovered, and 
at the present time they are tumbling in 111 great numbers. 

It wab found by Faraday that many other transparent media 
besides heavy glu'-s would shoM' the phenomenon if placed 
between the pule^, only m a less degree , and the very important 
observation that air itself exhibits the same phenomenon, though 
to an exceedingly small extent^ has just been made by Kundt and 
Rontgen in (jcrniany 

Dr Kerr of Glasgov has extended the icbiilt to opatuie bodies, and 
has sliown that if light lie passed thiough magnetisecl ircn its pi me 
u lolated. Thclilm of non must he exceedingly thin, because of 
Its opacity, nncl hence, though the intrinsic rotating power of 
iron IS undoubtedly very great, the observed rulation is exceed- 
ingly small and difficult to oliservc , and it is only by very 
remarkable patience and care and ingenuity ihit Dr Ivcirhas. 
obtained his result. Mr Fit/gcrald □( Dublin has exainiiierl 
the question malliematicdly, and has shown ilial Maxwill’s 
theory would have enabled i)i Ken’s icsiilL to be piedicted 

Another lequiieinent of tlie theory is that todies >\hich are 
transparent to light must be insulators or non-conductors of 
electricity, and that cunductois of electricity me neccssniily 
opaque to light Simple observation amply confirms this , 
met^a are the lie'll cuDductor->, and are the mobt □[mque bodies 
known ^bulators such ab glass and crystaK ire transparent 
whenever they are ‘‘UlTieicntly homogeneous, and the very 
remarkable rChCarehes of Piuf Graham Bell in the last few 
monlhi) have shown that even one of the most opaque 

inbuLaton to ordinal^ vision, is certainly transparent to some 
kinds of radiation, and transparent Ln no ^inill digice 

[The reason why transparent borhes must insulate, and why 
conductors must he opaque, was hcie illustrated by meehanical 
models ] 

A further consequence of the theory is that the velocity of 
light in a transparent medium will be affected by its clcctncil 
strain constant, in other words, that its lefrnctive index will 
bear some elo*^e but not yet quite nscerlaiiied relation to its 
specific inductive capacity Kxpcrimcnt has partially confirmixi 
truB, but the cunfiruiRlion is as yet vciy incomplete JJut there 
arc a number ol results not predicted by theory, and whose con* 
nection with the theory is not clearly made out We have the 
fact that light falling on the platinum electrode of a voltameter 
generates a current, first observed, I think, by bir W K Grove 

at any rate it u mentioned 111 his " Correlation of boices” — 
extendi by Becquerel and Robert bahine lo other vubstance^, 
and now being extended to fluorescent and other bodies by Prnf. 
Minchin. And fiDally^for 1 must be brief — we have the remark- 
able action of Light on seleniuiu. This fact was discovered 
aecidentally by an assistant in the laboratory of Mr. Willoughby 
Smith, who noticed that a piece of selenium conducted elec- 
tricity very much belter when light Was falling upon it than 
when it was in the dork The light of a candle is sufficient, and 
instantaneoualy bruigi down the resistance to something like 
one-fifth of its original value 

1 could show you these effect^ but tliere 15 not much to see , it 
IS ntt intensely luteresting phenomenon, but its external manifes- 
tation ii But striking — any more than Faraday's heavy glass 
expenment vras. 

IS the phenomenon which, as you know, hns been utilised 
by Prof. Graham Bell in that most ingenious and stnking inven- 
tion, the photophune. By the kindness of Prof. Silvanus 


Thompscin I have a few slides to show the principle of ihe 
invention, and Mr Shelford Bidwell has been good enough to 
lend me his home-made x^hotophone, which answers exceedingly 
well for short d 'stances, 

I have now ties passed long enough upon your patience, but 1 
mu&t just allude to what may very likely be the next striking 
popular discovery, and that is the tranimission of light by elec- 
tricity , 1 mean the transmission of such things as views and 
pictures by means of the electric wire It has not yet been 
done, but it seems already theoretically possible, and it may 
very ^ouu be piactically accomplished 


ENDOWMENT OF RESEARCH IN 
BIRMINGHAM 

Piesidcnt of ihe Birmingham Philosophical Society, 
Dr Hesliqt, recently gave aii address to the membcri, 
taking for hii subject the "Scientific Situation in Birmingham." 
Having reviewed the vaiioiis local agencies set up during the 
jiast year for the diffusion of knowledge, including the opening 
of Mason’s Science College, he went on to say 1 must now 
allude to tlie most important work undertaken by the Society, 
the establishment of the fund for the endow'ment of research. 
This action 1ms received warm support in many quarter'*, and 
hns in fact done more lo place it m a favuuralde light Itefore 
the country than any pr vioiis clrcumsl.ince'' Although the 
eflorls made to rai'-c this fund have been inconsiderable, yet 
nearly 100/ m annual suh‘«cii[)lion‘-, of varying dates, ,ind 900/. 
in donatiuiis have been olUamcd 'I'hc Council have invc'-led 
600/. m order to cnsuie the permanence of the fund It is 
piobahle that some slight additions may be made to this sum, 
iiaving the same oli)ccl in view , but it la, I believe, their inten- 
tion to recommend the Society to spend the whole income, how- 
S( cvei derived, in annual grants to persons living in this town 
or neighbourhood who devole themselves wholly or 111 part lo 
science reseaich It is an error to supjxise that this fund is to 
be allotted either to any particular individual or specially to 
menihns of this Society 'Ihc Council arc free to do what they 
deem best with (he money intrusted to them, within the limits 
of the scheme agreed npuu There is another temporary limit 
to their power'- One eminent invLStigator (Dr. Gore) is allollr <1 
a certain sum for a certain period 1 he aiiproval of this step 
evinceil by tliO'-e who have coiilnlnitcd to the fund, and by 
other", has been a source of satisfactinn to the Council 

I wish now to remind you that the scheme in connection with 
this --ubjecl declares that "the Council arc of opinion that this 
Society would be omitting a principal means of the advancement 
of science — the end for w Inch all such associations exist — if it 
iieglectcfl the question of the endowment of research. To main- 
tain a successful investigatoi in his labouis, even though no 
results of immediate or obvious utility can he shown In spring 
out of thciD, IS of interest to the cunimunity at large." It may 
be that yiiu will pronounce llicse words to be Iruisinn scarcely 
lequinng formal enuncialion. The fact is that though the 'cnse 
of them has been repeatedly given to the public in late jear'*, 
practical action has not ensued. Everybody is telling bis neigh- 
bour what a good thing it would be if men endowed with an 
npliliide fur research into the facts of nature were also endowed 
with the means of Imng dunng their w'ork The speaker and 
the hsleiier go by on the other side, and no good .Samaritan 
renders help to the well-praised searcher after truth Nay, Mr. 
Mark Patlison affirms in his laic book on Milton thnt ** the 
England of oui day has decided against the endowment of 
science,” and seems to think that the principle on which the 
decision is ba ed may be wrong, hut “is not unreasonable" 
But the endowment of ministenf of science stands on another 
foundation from that of ministers of religion, “To .'imgii ft 
place with a salary,” lays Mr. Fattisnn, “ is to offer a pecuniary 
inducement to simulate " the qualification, t e, % state of grace. 
But in the case of science there la no question of place, and the 
endowment is offered, not lo ihose who promise much, hut to 
tho«e who have already perfonned something ; not to those who 
imagine themselves to be in the requisite spiritual state, but to 
those who, working for an and Knee, a elect though fewj have 
demonstrated that they arc touched by the divine fire which 
burns not for other men. 

V In the opinion of otbera the only practicAble mode of dealing 
I with this question is by bestowing adequate funds on teachera, 
and by placing them In favourable conditions for research. 
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The _neceB9ity for makinjf proviaion for the devotion of fit 
men to scientific work has occurred to many, and douhllc'.s. 
urivale ^cneiobity has often enabled such men to prosecute 
labourB by which the world liob gently gamed. One of the most 
striking instances is that of Triestley. Uia own remarks con- 
tained in hiB diary are full of interest He says that Dr. 
FothergiU "having observed that many of my expciiments had 
not been carried to their pro))er extent on account of the expence 
that would have attended them," proposed a subscription from 
himself and some of his friends, and named 100/ per annum 
He consented to receive 40/ , which was legularly paid to him, 
three other gentlemen aiding Afterwaids for good icasons 
Fotlicrgill proposed "an enlargement of llic allowance for my 
experiments, and likewise for my maintenance, 'ivithout heinq 
unli'r the titVL‘\sitjf of ji-'i/zj,*- my itme /j pupih^ winch T mu'it 
otherwise have done " This was accepted, as Pi lesLlcy preferred 
It to any pension from the Court He gives a minute list of the 
numerous donations, legacies (one of 2000/ ) and subscriptions 
given to him, while he dilates on Mi Weilgivond’s gifts of 
pottery, retorts, tulies, ic , and presents in glass fiom another 
gentleman, among which figures "a capital baniiiig lens, sixteen 
inches in diameter " The Duke of Hiafton remitted him annually 
40/ When he went to America forty nf Ins friends, wilhour 
solicitation, raised the sum of 450/ , " which ivas meant to ha\e 
been continued annually while he lived," as stated hy liis sun. 

You will hear these details with the interest naturally liclung- 
ing to die subject, and doubtless ask the question, Have succeeding 
generations impruved on this ^ I believe tint there is no example 
of an equal generosity on the pait of then fellow-countrymen to 
a man nf science, allliuugli there are some apitcablc excejjtiona 
to the rule of neglect A few years ago the iMshmongcra’ 
Company presented the sum of 50/ to Prof Parker, and an 
annual gift of 20/ for three years, to assist him m bearing the 
expenses of his researches on vertebrate ammah I'or thiee 
years the Hnlisli Pharmaceutical Society voted 80/ 111 aid of 
harmaceutical icsearch 'J he principle of jirnmolmg research 
as also been recognised by the (Government in their grant of 
1000/ J and m the fund of 4000/ placed al the disp isal of the 
Royal Society Our Goveinmcnt ha^, however, as yet made no 
payment for the letbour of pure research in experimental physics 
or chemistry "A grant from the above sum," says Dr Gore, 
"is often an uiiprofitabie gift to accept, because it is m some 
cases only suRicient to pay expenses out of pocket for chemicals 
and apparatus, and allows nothing for skill or labour." 

The mention of our able associate’s name compels me to 
draw attention to the invaluable services he has rendered for ten 
years past to the cause of the endowment of research His 
numerous arlicles and papers form a repository of facts and 
arguments of which I have largely availed niV'^elf Any one 
who studies them will need no other evidence of the importance 
of the qucbtion, both in view of the progress of truth and of the 
maintenance of our national welfare In one of them he men- 
tioub the difficulty experienced in the proper employment of the 
Government money, and proceed-i os follows — " Uy far the 
greater part of the expense of an invcdigation in pliyaics or 
chcmiblry is the exccciiingly large amount nf time it occupies 
Many necesaary preliminary experiments have to be made, which 
yield either negative, unsuccessful, or incomplete results, and 
make the undertaking expensive " Further, "By order of the 
Council, all instniments, apparatus, aiul drawings, made or 
obtained by aid of the Government grants, shall, after serving the 
purpose for which they were procured, and in the absence oi 
any undertaking to the contrary, be delivered into the custody of 
the Royal Society " 

Reseaich, then, in any fair sense of the word may be said to 
be unprovided for by public funds. The British Association 
annually bestows grants of varying amounts for specific re- 
searches The Royal Institution helps. Yet we feef surprised 
when told that the average annual exi>enhcs relating to expen- 
mental research, including salaries to assistants In the laboratory, 
from the year 1867 to 1871, did not amount to two hundred and 
fifty pounds, 

'Wnen it 11 remembered that not a amgle college, npr even 
a professorship, for pure scientific research eansts id this cemntry, 
we must feel hunuliated when we casl: a glance at what 11 going 
oa in otibar countrwB, In France and Geruuay wied resoiMrccfi 
have bees placed at the disposal of men of science, j^clt 1 
cannot new ramlnly specify Nor wiU I delay to speak in 
deteil of the neportuioc of pnoe research u scKBoa, of the 
mighty matertal mnelh os regards our comfort and Mtional 


wealth which have sprung from the labours of men of science, 
for It may be assumed that all this ii known It is certain too 
that valuable invenUims 111 various arts and manufactures will 
follow upon fresh discoveries regarding the principles involved 
in them When w e know more of the mateiials and forces of 
nature, new applications of them will soon follow, The pro- 
gress of invention depends upon that of discovery , the vanoiLS 
inventions wanted by manufacturers and others cannot be per- 
fected until "suitable knowle«lgc is found " The money of the 
capitalist, the hand of the inventor, await the products of the 
brains of the .searcher after Inilh 

It IS only too well known that other countries have for some 
years past distanced Britain in llie field of research , that while 
(Gcnnany is sending her trained sons to all parts iif the world, 
we scarcely even •■upply our own colonies. A writer m the 
Monthly Jounial of Setenu said last year tint " to a very great 
extent, hotli in the home kingdoms and the colonies, we find 
oursehes compelled to import that mtcDet-tual eminence which 
we refuse to cultivate in our midst horeigners occiqiy profes- 
sorial chairs in our colleges , they fill the posts of botanists and 
geologists m our colonial govern uicnls , they hold high positions 
111 Ihe respective staffs of the lliitish Museum, of the Geological 
Survey of India, and of our exploring e<iieditions " 

Now as these re-,ulta cannot be owing to any inbred deficiency 
in the countrymen of Newton, Faiaday, and Darwin, it behoves 
us to ask if our educational system la at fault, and if iair provision 
IS made fur those able and willing to make original research. 
The latter question is already answcrcnl by the facts adduced 
How far onr great universities have provided for science- teaching 
can be learned by reading between the lines of certain lesolu- 
tions passed a few yeais ago by an " Association for the organi- 
sation of academical study," the composition of which was an 
ample guarantee of competence 1 he resolutions were as 
follows — 

“That the chief end to be kept in view m any redistribution of 
the revenues of Oxfoid and Cambridge is the adequate mainten- 
ance of nature study and scientific research, as well for their own 
sakes as with the view of bniiging the higher education wjlliin 
the rcadi of all who are desirous of profiling hy it " 

"That to h.ave a class of men whose lives are ilevottd to 
research is a national object " 

“ 1 'hal It Is desirable in the interests of national progress and 
education that proftssorxhips and special mHitntions shall be 
founded in the universities for the promotion of scientific 
research " 

"That the picsent mode of aw aiding Fellowships as piize«;, 
has hi en unsuccessful is a means of promoting nature study anrl 
original research, and that it is Lheicrore desirable that it should 
be discontinued," 

The slate of things here pointed at has improved and is im 
proving, yet the vcidict of a candid obscivcr must still be summed 
up m the one word inadequacy 

Numerous suggestions have been made legardmg the en- 
dowment of research, but most of them are unpractical Those 
who imagine that the object will be gained by estabhshing 
adequate tcacherships of science, seem to be loo sanguine The 
labour involved 111 the work of leaching, in the way of acquiei- 
tion, preparation, and performance, is too great tn permit the 
devotion of snfHcieul time and thought to the search after new 
truth If it IS desirable ^hat new facts and pnncipJca be searched 
after, ivhy should fit inijiiirLrs he put, either partly or wholly, to 
other work ^ 1 know that many of our teacher^ have hitherto 

been at a great disadvantage , that managers of institutions have 
had a sharper eye on their jirospcctus than on their internal 
arrangements , that they have thought of a college rather as a 
body of bncks than as productive of a botly of learning , and that 
apparatus and sasistantB, though well enough in Berlin or Leip- 
zig, are needless in jirudent England the ideal I'mfesxor is 

rather the lieod of a department than a mere speaker by llie yard 
of so many lectures , a man with iiumcroiis hands 111 the shape of 
demonstrators and assistants, Ihems elves the possessors of well- 
trained brains , a director of work with all its apparatus freely 
supplied to him Such a man adequately icmunerated may be 
safely left to hui own teodencies. Contact with nature breeds 
the doure to know her better In favourable conditions the 
teacher becomes the mvobtigalor, and while wkiug aCter new 
truth biuMi up bis own fame 

After al^ however, the quesbon recurs, how can we best pro- 
mote research, as the undivirled life's work of At persona ? 1 

bekeve that the solution lies, ao far as this tune is concerned, in 
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the eatebli&hmeDt of ipecUl insdtutions having no other object 
than the search after new truth Their administration would be 
difficult. The riffht men can be found for the work, but can the 
right electors be round ? Ardent searchers after a more intimate 
knowledge of nature do still live, will ever live ; but what of 
First Commissioners of Works like — but 1 need not name him 7 
What of Lords of the Treasury who refused the reauest of a 
great physicist for ijo/ for the mvcstigaiion of the tides 7 Yet 
thcfe gentlemen os^^ist in governing a maritime state of some 
importance. Such electors as these are not w'lthin my view, and, 
if they were, bow of the detailed management 7 Men given up 
to research are not to he tied by the common rules of official 
life, to be compelled to rc])nrt lu annual blue books the exact 
measure of work they have done , to show how many draelmis 
of oil of vitriol they have used, and account for every ounce of 
plaliuum. 

Special institutions will, be founded, hut they will owe their 
origin to pnvate individuals like Sir Josiah Mason , who, 
having taken into their confidence the chiefs of the world of 
science m making the appointments, will speak to the masters of 
research in this w i^c — 

** I have built a house for you replete wilh every requirement 
for your work , I liave provided you with such assistants as you 
have asked for *, I have given you an income placing within your 
leach every reasonable comfort. Occupy your lives in the study 
of nature. If you siiccetd m your cOoil', to attain to new truth, 
the world will be the giiiKi If you fail, your efforts will be 
enough reward for me " 

Such language as this will be surely one clay hcaul In this 
fortunate town it la alitady hcaul During the past ye.ii a 
member of this Sociely, Mi Fulford, has taken a hou i, and, 
having admirably fitlctl it up, has hindcd it over to our two 
distingui-hed .OLiatts, Ih (iore and Dr Norris, m order that 
they may enjoy at lea^t the requisite structuial conveniences for 
the prosecution of re'earch I his building is called the “ Institute 
of Scicnlilic Research " 

I must, liowcvei, rLinind you” lhal dll'; noble cntcrpiise 
mu t be supplLiJ'cnted by some sULh tllorls m the way of 
endowment as tho'-.e now made by (his Society, and that (hose 
who work CAcii 111 ihc liiglie t s['hcie .ire btmnd by the snuu" 
necessities .\s bind oilier iiiCii 


SC 7 f.XT/FlC SERIALS 

Annithn iff / Phys}k uni C/uwu, Nn 12 (Deccmlicr, first No ) 
— On till densUy and tension ol satiuabd vapimr, by A Wull 
ner and O. firolnan — On the ajipbcalion of the clectrod^mauiic 
potential tn ilclernnn.Uion of the pondei oniotnc and elerlio 
motive forces, b) R. Clausius — On fiictinn m fice liquid 
faces, b) A Obeibcck — Simple methods and msliumpnts fm 
resistauce-uieasureuHnls, tspCLially in cRL(iolytc«i, bj Kohl- 
rausJi — Influence of lempeiatnre nn the pbLiiuineiia of chaige 
of a liquid cell acUng as uindenser, by H, Ilcrnig. — On the 
modes of clecliic dischaige in ga'^es, by O I ehmann — On llic 
electric di-chargc in liquid insulators, by W Holtz — On electric 
figures on the surface of liquids, by the same — On the iiicicase 
of danger from lightning ami its piobalile cattSLS, by the same 
— On a luiciupiisiiialic method foi tlistinclion ot solul sub 
stance'?, by O Ma chke — Note on Hen Weber’s reply, by A 
WinkeJmanu. 

Renlc Istituto I omharlo di Sucn-e e Liiiere, Rondiconli 
Vol. xii , fasc iix —The leprosy of Upper Italy, especially of 
Coinacchio (continued), by Piof. Sangolli. — Influence of tracLum 
and vibration of a metallic wire on its clcctiic conductivity, by 
Dr dc Marchi, — On a case of twisted neck ; a contribution to 
the doctrine of transport of spinal mfiucnce and to establish- 
ment of a hypothesis for its cxpl.anation, by Prof, de Giovanni 

ZHUchrifl fur wis^cnschafthcht Zoolo^ie^ November, 1880, 
contains * Dr H. von Ihenng, on the aflinities and kinship of 
the Ccpbalopcdis — Dr J lielloncj, on the origin of the optic 
nerve and on the mmute structure of the "tectum opticum ’ in 
the Teleostei (Plates i and 2). — Dr. D. Sochaezewer, on the 
organ of omcll in the terrestrial pulmonates (Plate 3) — Dr. 
Fntt Muller, on the case-making Tnehoptera larvx of the Pro- 
vince of Santa Cathanna (Plates 4 and 5)1 translated by his 
Irolhcr, Dr. Ilennann Muller, from the memoirs in Portuguese 
in the Archives de Mu'^cu National, Rio de Janeiro.— Dr. 
William Marshall, researches in the sponge groups, Dybidcidz and 
Fhorlospoiigis (Plates 6 to 8). — Prof. Dr. Krause, on two very 
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early human embryos (Plate 9).— Dr. II. Simroth, on the ner- 
vous system in the foot of Paludina vivtpara, with a woodcut of 
Ihc nerves as dissected out. 

Rn*ur tntemationaU des Seunces bioio^tgites^iDtc/emhu 1 880 con^ 
tains; — A. de la Calle, on the formation of language (continued). 
— M. Decatte, microcephalism, from the point of view of atavism, 
— M. Zahorowski, historical sketch of the relative knowledge 
possessed by the ancients and m mcdiscval times of the Urge 
monkeys. — Notices of learned ''ocielies. — French Association 
for the Advancement of Science (the Rheims Meeting), — The 
Academy of Sciences, Pan*? 

Schnjten der phyukaluch-okononmchen Gtu'Ihchaft 2m EoniPS’ 
(1877, 11, , 1878, 1 and 11) — Thetc parts contain tne 
following papers — On Raron von Richthofen’s loess theory and 
the alleged steppe character of Europe at the close of the Glacial 
period, by Dr. A. Jenl/sch. — Observations of the station for 
measuring the tem’ crature of the soil in various depths, at the 
Konigsberg Botanical Gardens, by Prof E Dorn — On the tve- 
hi'.tonc-archKoIogicnl work done by the Society, by (jtto 
Tfcchler — On the commercial mutes of the ancients to the 
amber country, by Dr. Krosta.— On the physics of the sml, by 
Dr von Licbenherg — On the discoveries in prehistoric tombs at 
Furstenwalde, by Otto Ti'chler. — On hair covered human beings 
anrl the abnormal giowlli of hair, by Prof IlildebrancU — On 
the marine fauna near the Pru‘«i>i.m toast, by Prof. Zaddath — 
On the alleged tlciipc character of Central Europe, by Dr 
Tent/ ch — On the itatc of civilisation m Denmark during the 
fiist centuries after Christ, by O. Tii-Lhlcr — On Darwin’s llieory, 
by Heir Czwalina — On E'lst Piussian burial-gioundi, by O, 
liscblcr —On the fauna of Madagascar, by Prof /aduach — On 
ibe Ultra- Mercurial jdanet, by Dr I'ranz — On llie geologicnl 
maps at the Pans Lxhibilion by Dr Jentz ch — On some *^pccial 
geulogical imps of Geimaiiy, by ihc same — On the principles ot 
the kinetic theory of gases, by Dr. Saalscluitz 

SOCIETIES AND ACADEMIES 

London 

Chemical Society, January 20. — Prof IT. F, Ro'^cnc, ]ire- 
sidcnl, in the chair — "Ibc [ire^-ident announced lb'll the Faraday 
lectmc wmiM be iIlIivciciI liy Prof Hein holtz in the Royal 
Tn^litulion, On the Afodeiii Development of Faraday's Concep- 
tion of Llectiicity. I he follow mg paper, were leail — Onpen- 
t'ithj:mjL .'iLid, by Mr. V I ewes The lullit-r has tucctcded iii 
oblaiiiipg bc.iiilifully cryslnllistd banum and ])f)tas',ium penta- 
tlnonales by partially iiLiitnilising Wackenrorler’s srihilmn and 
evapniatioii nivdi uo — A pieliminary nulc on some hydioeaibons 
from lusin «;pnii:, by Di Armstrong Cymenc, loluene, and 
nictaxylenc were found to be present 'The hydrocarbons in- 
soluble in sulphuric 'vpid are probably bcxliydiides of hydro- 
tti-ibuns of the ben/cnc seiies. The author does not consider 
tbit losni is diiectly deiivcd from terpene — On the dLtcrnii- 
nition of the relative weight of Mnglc molecule*-, by Dr Vogel 
of San Francisco —On the synthetical pioduelion of ammonia 
by Ihe combination of hydrogen and nitrogen m pie* cnee of 
heated spongy platinum, 1 /y G S Johnson About o 0144 grm 
of ammonia were obtained in two and a half hours —Gn the 
oxidation of organic matter in water, by A Downe*;. — Analyses 
of Queensland soiR, by Prof. A, Liversidge. Tbe'c analy*^es 
.arc intetesting, os the soils include samples from districts which 
were exempt from the disease pievalent in the sugar plantations 
around — On the volumes of some comnounda of the benzene 
naphthalene, anthracene, and pbcnanlhreiie senes, by Dr. 
Ramsay. — On the atomic volume of nitrogen, by Dr Ramsay — 
On a new theory of the conversion of bar iron into steel by the 
cementation process, by Dr. Maradcn. The author tli'nks that 
carbon diffiises in on imiialpable pow der llirough the heated iron. 
— On the action of sulpnydrate of potos'^ium on chloral hydrate, 
by W W J. Nicol Thioglyoxylic and tfaioformic acids are 
formed. 

Zoological Society, January 18 —Prof. W. H. Flower, 
LL.D , F.R S., president, In the chair — The Secretary read a 
report on the additions that had been made to the Society’s 
Menagerie dunng the month of December, 18S0, amongst which 
special attention was called to a young female Red Wolf (Cants 
jubalus) from the Argentine Republic, presented by Mr. W. 
Petty of Monte Video, being the second example of this scarce 
animal received, and to a Pig from Brooker Island, Louisiade 
Archipelago, ' presented by Lieut de Iloghton, of H.M S. 
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Beagle — A paper by Mr, P, L. ScUtcr and Dr. G. Hartlanb was 
rew, on the birda collected in Socotra by Prof 1 . B. Balfour in 
the early part of the year 1880 The collection contained 124 
examples referable to thirty-four apecicb. Of these seven of the 
Passcres appeared to be new, ana were proposed to be called 
Ctstieola iHcaria, Drymaca kasitata, Lamus uncxnatus^ Ctnnyns 
Balfiun, Passer tnrulanrt Rhyruhostruthux Socoiranu\ and 
Amydms frater —Mr. A G Butler read a paper on the lepi- 
doptern collected in S icotra by Prof I fl. Balf jur The collec- 
tion contained twcniy>four specimens referable to thirteen spcacs, 
seven of which were stated to be new to science — Mr. W A 
Forbes read a paper on some points in the anatomy of the Koala 
{Phascol irctos cifierei 4 s\ as observed in the «:pecimcn recently 
living in the Society’s Gardens — A communication was read 
from Mr R Bowtller Sharpe, in which was given the descrip- 
tion of a new form of the family 'Pimeludir, from Madagascar, 
proposed to be called Neomixis — A coinmuiucation was read 
from Ur. John SLuUy containing an account of the mammala of 
Gilgit, a nistnct in the extreme north-westei n part of Kashmir 
Thirty three species were enumerated, and notCM on Iheir vertical 
langcs and habits w'ere added The mammals of Gilgit were 
shown to consist of an intei mixture of Central Asiatic and 
Himalayan species, as might have bten expected from the poii- 
lion of the country Two species (a Bat and a Vole), apparently 
new to science, were named respective] v Har/noce/'hnlus iufnuat is 
and Arvicola BUitifoidi, 

Meteorological Society, Janiiaiy 19, — Mr G J Symons, 
l'\R S., president, in the chair — The report of the Council fur 
the year 1880, which was re id liy the Secretary, refers to sub 
jects of consideralile importance, and affjids substantial evidence 
of the interest taken in meteorology by the scientific and general 
public Amongst these may be iiicntioncd the great success of 
the new climatological stations, as shown by their increased 
number and by the regularity and care with which the observa- 
tions have lieen made and recorded, and tlic returns forwarded | 
to the SoLiety 1 he Council also advert to the number of new 
and improved mstiuments exhibited at the meeting held m 
March last, to the increase in the number of Fellows, fifty-two 
having been elected dining the year, and finally the numerous 
paiicrs which have been sent to the Society from various parts 
of the world, embracing records of the climate of several iinpor 
tant localities, respecting which but little has hitherto been 
known in this country. — Aftei a vote of tliinhs h.ad been passed 
to the Council foi iheir services duung the year, and to the 
Insbtution of Civil I'.nginccrs for allowing fiee use of (heir 
looms, the President delivered Ins address, in winch he traced 
the history of English meteorological socieiics from 1823 to 1880 
The earliest English cITorl at forming an English inelcorological 
society, or at any rate at sccuiing obscivalions made with com- 
parable instruments recorded upon a un if n m system, was made 
ill 1723 by Dr. James Junn, who was then secretary to the 
Royal Society In the Fhi!o\ophual Ti ansadious for that year 
will be found a T atm addrcbs by Dr Junn, in which he antici- 
pates neaily all the condiLinns which are now considered essen 
till fur comparable observations This appeal did nut lead to 
mucli being done, and m 1744 another attempt was made by 
Mr Roger Pickering, P' R b , wliu n.ad before the Royal 
Society a paper entitled Scheme of a Diaiy of the Weather, 
together with Drafts and Descriptions of Machines subservient 
thereunto.” The Meteorological bociety of the Palatinate w^as 
established in 1780 under the auspices of the Elector Charles 
Theodore, who not only gave it the supjiort of his public 
patronage, but entered wath spirit and ability into its pursuits 
and furnished it with the means of defraying the expense of 
instruments of the best construction* which wcie gratuitously 
distributed to all parts of Europe and even to Amenca One 
of the first acts of the Association was to w rite to all the prin- 
cipal universities, scientific academics, and colleges, soliciting 
their co-opeiation and offering to present them with all the neces- 
sary instruments properly veil fied by standards and fi ee of expense 
The offer w-as accepted by ihiity societies, and the list of dis- 
tinguished men who undertook to make the observations shows 
the importance winch was attached to the plan and the zeal Mlh 
which It was promoted in every part of the Continent. In 1823 
the fir^t meeting of the Meteorological Society of London was 
held, and was attended by Luke How ord, Thomas Forster, Dr, 
Birkbeck, and others. After 1824 the Society languished, but it 
was never regularly dissolved. Owing to several letters and 
articles which appeared in London's Magazine of Natural 
History a meeting was held on November 15," 1836, at which the 


Society was revived, Mr W II. \\hite appointed Rccretary, and 
regular meetings resumed, Application was made to the Royal 
Society for permission to compare the instruments of the Society 
wdth the Royal Society's standards, and leave was granted on 
March 13, 1838 A volume of TramacUons was pulilished in 
1839, and among other articles contains one cnliiled " Remarks 
on the Present State of Meteorological Science, by John Kuskin ” 
The cost of the publication of this volume exhaust^ the funds of 
the Society, but in 184I Mr. Gulch uuderlook person-illy the 
pecuniary nsk of a new publication entitled the Quarterly 
Journal of Meteorology^ but this does not appear to have been 
very successful, owing to the high rate of postage. Shortly after 
this the Society practically came to on end. On April 3, 1850, 
a meeting of some friends of the science was convened by Dr. 

I ee at Hartwell, when the British Meteorological Society was 
established, and Mr S C Whitbread elected president The 
first general meeting of the Members was not held till March 25, 
1851 , but 111 the meanwhile several important steps had been 
taken by the Council. Annual Repoits were published from 
1851 to 1861, and since then five volmncn of the Prorrediu^s 
and bix volumes of the Quarterly fournal have been published. 
Up to 1858 absolutely nothing had been done towards forming a 
library, but in 1862 a catalogue was published containing about 
200 titles In 1S76 a new catalogue was issued, which extends 
to eighty pages and contains over I200 entries. On January 
27, 1866, the Society obtained a Royal Charter of Incor- 
poration, and has since been known as "the Meteorological 
Society” On Apnl 4, 1872, the Council resolved upon 
taking a room foi an office and for the protection of the 
library, and appointed Mr W Marriott as their Assistant 
Secretary The work has now become so great that the Society 
has been obliged to take an additional room and to engage three 
computers The subsequent tight years have been cbaractciised 
by great progress A senes of second older stations has been 
organised which are systematically inspected, and at which 
strictly comparable observations arc made On January l, 1880, 
another and larger senes of stations — called climatological — was 
started, at which the observations arc less onerous than those at 
the second order stations, but at which they are required to be 
equally accurate. Oliservalions on natural periodical phenomena 
are also made at many places, and dibcu-*scd yearly by the Rev 
T A. Preston At the request of the Society a conference has 
been appointed coiisibliiig of delegates from several other socie- 
ties Jo prepaic accurate instructions respecting the erection of 
lightning conductor'- At the conclusion of the President’s 
address the follov\ing gentlemen w ere elected the officers and 
council f-Ji the ensuing year, viz, — President — George James 
Symons, F.U S ViLO-prcsidcnls Fdinrd Ernest Dymoiid, 
William Ellis, F.R A S , Joseph Henry Gilbert, h.R S., Charles 
Greaves M Tnsl C. E, F.G S Treasurer Henry Pcngal, 
F.R A S. Trustees ■ Sir Antonio Brady, F G S , Stephen 
William Silver, FUGS Secretaries Knberl Henrv Scott, 
F U S.p John William Tiipe, M D P’orcign ScLixtary John 
Knox Laughton, M A , F R A S , F R G S Council Edmund 
Douglas Archibald, M.A., Arthur Brew in, F.R A.S., Henry 
Storks Eaton, M.A., Rogers Field, II. A , M Inst C.E,, 
Frederic Gnstcr, Baldwin l.aihim, M.Tnst C F , F G S , Robert 
John I^cky, F K.A S , Erlw^ard Maw Icy, ITon 1 rancis Albert 
Kollo Russell, Af A , Kiihard Strachan, (SCurge Mathews 
Whipple, B Sc , I'.R A S , Charles Theodore Williams, M A , 
M D 

Entomological Society, Annual Meeting, January 19 — Sir 
John Lubbock, Bait , F R S., &r , president, in the chair — 
The President deliveied Ins annual addiLst, and the following 
gentlemen were elecleil as officers for the ensuing year — 
President, H T. Stainton, b R S , Ireasurci, E Saunders, 
FLS , librarian, 1 ' Glut, F L S , Setrctaiies E. A Fitch, 
F 1 . S , and W F. Kiiby, F.L S , Council W Cole , W L. 
Distant, M.A I , F du Cane Godinan, F.L S , Sii John 
r ubbock, Bart., F R.S , &c. , R Meldola, F K A S. , O. 
Salvin, M A , F.R S , F, P Pascoe, F.I S , R Trimen, 
FLS 

• Victoria (Philosophical) Institute, January 17,— A paper 
on Pliocene man in Amenca, liy Di Suiilhall of VirgiiU'i, U.S , 
was read. In it he showed that the tviclcnce brought forw^ard 
as to the existence of such wa;* ivholly unreliable , the same 
ground was taken 111 special communications from the Duke of 
Argyll, K G , Principal Dawson, ,F K S , of Monireal, Prof 
Hughe:j (Woodwardian Prof es •-or of Geology at Cambridge), 
and Mr. Whitley. C E , also by Mi. S. R Paltison, F G.S., 
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and Mr Hall, F R.G.S , who had examined ihc evjdencei on 
the spot, and by the Rev J M Mello, F G S , Mr T. K' 
Cal lard, F G.S,, and Mr. L Charles worth, F G S. — About 
twenty new Members were elected, hnngmg Ihe total number to 
nearly goo. 

Inatitution of Civil Engineers, Jaminry 18 — Mr. James 
Abeniethyi F.R S.E , president, in the chair, — The paper read 
uas cm deep uiiiniiig of coal in bouth Wales, by Messrs 
Thomas Forster Brown and George Frederick Adams, MM 
IjasL C E. The aulhois, nho were profcssioDatiy associated 
with Harris's Navigation Pits, the deepest winning in the 
district, dc.cnbed ^e ojicraLions as a fan example nf the 
details connected with winning deep coals m South Wales 
The depth of the lowest seam at pie^ci t sunk to was 760 yaids , 
the pits were each seventeen feet iji dinnieter jiisidc the walling 
Tn addition to Ihe depth a spccuil feature was the thickness of 
hard and heavily -watered rock pcnctialed. Guide ropes, upon 
the Galloway principle, wcie uhed m sinking, and the value of tins 
Rysteui was shown in the saving of over two minutes in steadying 
the bowk at the boLti>mof the pit at depths of 475 and 5JO yards, 
the total time occupied in clcaiancc at the lallei depth being three 
minutes twenty-sjx seconds The method of dealing with the 
variuiu feeders of water dm mg sinking w.Vi descubcil one of 
[he pits was drained by a hole bored by the diamond machine, 
which was put down, at a depth of 175 yards from the surface, 
for a farther depth of 860 feet. 

Vienna 

Imperial Acudemy of ScienceB, January 13 — Dr Fitzinger 
jn the cJiair. — On the Jacunnr resorption in diseased bone^-, by 
Dr Pomnicr — On the physiological (.igniricance of the transpira- 
tion <jf plants by Herr Remitter, — Oii the influence of prussic 
'itid on breathing and cnculation, by Dr, Lazar^ki, — On the 
relations of hcHnogeneous deforinations of solid bodies to sur- 
faces of reaction, by Dr I'lnger — Contributions to the photo- 
cheuiLstry of silver chloride, by Dr Lder and Herr Fizzighelli. 
— On a new derivative of gallic acid, by Dr. Oscr and Herr 
Kalinonn ^Influence of form of cathode on the distnbution of 
phosphoresoence -light (^eaJed packet of November 17, 1880), by 
flerr Goldstein. — On a tetra-hydrocinchonin acid, by Dr 
WcidcL^Dcteimin ition of magnet re and diamagnetic constants 
of ll([ui(ls and gase^. in .ibsidute uieuure, by Herr Schuhmeister 

January 20 — llerr von burg id the chair — Studies 011 calTciii 
and Llieobroinin (hrstpari), by Pmf. Maly and Herr llmteregger 
— Kefloarehes on the anatomy, physiology, and development of 
StcriiBspu, by Dr Vejdovsky. — The flight of Libellula , contri- 
bution to the anatomy and physiology of organs of flight in 
insects, by Herr I cndenfeld — Reflearch on kyiiurenic acid (first 
part), by Dr Krctschy. — 'Action of hydrate cupric oxidr on some 
klndj of sugar, by Prof. Habeimann and Herr Humg 
Paris 

Academy of Sciences, January 17.— M WurU m the 
chair, — 'Ihe following papen w'cre rend ■ — Contemporaneous 

F Todiiction of native sulphur m the subsoil of Pans, by M. 
)aubiee. This sulphur occurs abundantly in the ground of the 
Place de la R^publitpie, from o'lm. to from the burface, 
and in a space 50m. by 15 to 20m , one finds a breccia with 
thin mcnisted fragnieiiLs of cryiitalline sulphur The product is 
due to simultaneous presence of the sulphate of lime of plaster- 
rubbish, and orji^nic debris^ with whicli the anacnl moat of the 
centre of the city was Idled up Lwti centuries ago — Order ol 
apjicarance of the first vessels in the ear of Lolium (second part), 
bv M Trdcul. — On the treatment of phylloxerised vines, by M. 
Mares. He finds very succe'^sful an application of dilute sulpho- 
carbonatc of potassium to the lower yiarts of the vines twice a 
year. — Ducovencs m equatorial Afiica , meeting of MM de 
Brazza and Stanley , by MM de I esseps and de Quatrefages. 
M de Braaza speakb of having descended the Congo and founded 
iJie station of Ntamo Ncouna, twelve marches from Oguuuc , it 
IS the moat advanced post in the heart of Africa, and will be on 
important centre for exploration, See lie had met Stanley on 
November 7 near Vivi. Capt. Bloyet has established a station 
near Lake Touquerko — Observations of the comet f 1880 
(Pechul^) at Paris Observatory, by M Bigourdan, — On the 
displacement of an invariable figure, by M Darboim — Integra- 
tion in finite form of a new species of dilferenhal linear eqw- 
tions with vanablc coeHicients, by M. Andr^ — On the theory of 
vibrating platcfa^ by M. tfathieu, — On complete combinations; 
number ot complete combinations of m letters n to n, by Bf 
Melon — KemarHS on an opinion attributed to me by a note of 
M Cornu, by M. Gouy. — Minimum of the power of resolution 


of a pnsm, by M Thollon. — On the production of intermittent 
luminouH signals with the electric light, by M. Mercadter. One 
carbon is honzontal, and advances a Jiltie at each signal. Ihe 
other IS vertical, and is held in a peculiar clip at one end of a 
honrnntal lever, to the other end or which is fixed a vertical rod 
with terminal friction roller working on a cam. The vertical 
carbon is connected with the battery by a wire spring, and it is 
dropped a little by the clip at certain positions or the cam The 
cam may be turned by clockwork for regular signals, or with 
the hand, at a variable rate, for irregular. — Observation a d/fv/eir 
of M. Dunand’s recent ] taper on reproducing ^^pecch with electric 
cotidenser'*, by M. Herz. He patented the use of a condenser 
as telephonic receiver on M Dunand’s principle m June last 
year — Some facts to serve in the history of nitrification, by 
MM. Hautefeuille and Chappuis Klectnc rffluves, inLcnic 
enough to quickly give much ozone in a mixture of oxygen and 
nitrogen, but not to form hyponitnc acid, produce the new un- 
stable pcmitnc acid Using lower tensions, the formation of 
this acid is found to go side by side with that of ozone. Per- 
mine icid is decomposed at all temperatures, but at 130“ the 
decomposition is complete in a few bcconda (into hyponitnc acid 
and oxygen) Numerous experiments seem to prove that in 
simultaneous production of ozone and pernitnc acid by the 
effliive the gases have] not been raised to a temperature near 
that named , w'here hyponitnc ncid is formed, that tcn™rature has 
been passed A cousetjucuLe of the facts is that efliiives corre- 
spondmg to weak tcn&ionj may furnish nitiic acid, ultimate 
product of deco 111 position of pcmitnc acid — On the conserva- 
tion of gram m reservoirs (continued), by M Muntz. Oat«> 
kept 111 a ventilated granary thirty months had lost 7 2 per 
cent more of fixed matter (chiefly starch) than oats kepi the 
some lime in a metalliL reservoir (of 220 cubic in capacity), 
having its luw'er port m a •‘Ubsinl In the scre^ervoirs there is 
a distillation towards the upper part 1 0 get all the advantage of 
closed iLservoirs there should be a comparatively dry gram, a 
Xicrfcct closure, and a momtenance of the walls at pretty constant 
temperature. — Study of the peat of crystalline strata of Finis- 
terre, by M. de Mofon, — On the parts of the pancreas capable 
of acting as ferments, by M Becliamp. All the known 
properties of the pancreas arc concentrated m the microzymas. — 
Anatomical re<;earches on the digestive , nervou'-, and repin- 
ductuc apparatus of Onchidia, by M. Joyeux Laffiiie ^Hyper- 
trophy and multiplication of nuclei in hypertrophied cells of 
plants, by M. Pnllicux.— On the produciinii ot by M 

Mmary. [le thinks the (henry needs correction Instead of 
regarding water in a state ol sui fusion as composed only of 
liquid, be supposes it foimed of a mixturL^uf liquid and of solid 
molecules (of ice) held apart by some unknown cause For the 
congelation to be complete when ^urfusmn ceases, the ice of the 
mixture merely requires (in order to ri^e Let 0°) a quantity of 
heal equal to the Lileiit heat still conserved l>y the quantity of 
water in surfusion 
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PREHISTORIC EUROPE 
Prehistoric Europe A Geological Skctth By James 
Geikie, LL D., F.R S. 8vo (London . Stanford, 
i88r ) 

Lis Premiers Homines et icK Temps Pilhii/onques Par 
le Marquis de Nadaillac, Two vols. 8vo (Pans 
Masson, 1S81 ) 

T he condition of Europe outside the reach of history 
and the changes by which it has come to be what 
it IS, the appearance of man and his progress m ciilUire, 
combine to form a subject which cannot, in our opinion, 
be treated satisfactorily m the present state of knowledge 
New facts arc being daily brought to light, the specula- 
tions of yesterday are being tested by the discoveries of 
to-day, and the accumulation of materials necessary to 
form a sound judgment even m any one department, such, 
for instance, as archseology, is so great, that it may well 
daunt the courage of the boldest writer who know s the 
nature of the task before him In the two books before 
us the subject is treated from totally different points of 
view Dr James Geikic takes his stand upon the glaci- 
ated mountains of Scotland, nnd attempts to throw the 
glacial net woven m his previous work, “The Ice Age,” 
over the whole of Europe, and the Marquis de Nadaillac 
records the facts which he has collected from various 
quarters, America included, in what may be called a pre- 
historic gazetteer. The one avowedly takes up the posi- 
tion of an advocate, and pushes giaciahsm and inter- 
glacialism to an extreme, while the other takes the safer, 
though humbler, ground of a man who has no original 
views to put forward The works of both will be useful 
exactly in proportion to the knowledge and judgment of 
the reader. There is wheat in both works, but it needs 
a careful winnowing, as wc shall proceed Lo show 
In his previous work Dr James Gcikic pioposcd a 
classification of the Pleistocene deposits of Europe based 
mainly on observations which he has made in certain 
parts of Scotland, and attempted a more minute sub- 
division of the glacial strata than the threefold arrangement 
generally recognised by European geologists He advo- 
cated a complicated series of arctic glacial and of warm in- 
terglacial penods, layers of clay with boulders representing 
the one, and strata of sand, gravel, loam, or peat the other. 
His views are by no means accepted, even for Scotland, 
and the small progress made m general classification 
during the last twenty years may be estimated from the 
fact, that scarcely any two geologists agree in correlating 
the clays and sands on the cast and west side of the 
Pennine Cham with one another and with the glacial 
strata of Wales, Cumbiia, or Scotland There also is a 
considerable difference of opinion as to the clays them- 
selves having been derived from glaciers or from icebergs. 
In his present work he treats these difficulties as solved, 
and devotes one large section to show "English geo- 
logists ** (why English ?) that all the fluviatile and cave- 
accumulations with Palaeolithic man and the Pleistocene 
mammalia usually term^ Post-glacial, are “of Inter- 
glacial, and not of Post-glacial date ” The latter term is 
here used m the sense of being ''later than the last great 
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extension of glacier ice in Europe," while the former 
represents the interval of time between the retreat of one 
set of glaciers and the adv.mcc of another, or that between 
the deposits! of one set of icebergs and those of another. 
Lycll, Piestwich, Evans, Hughes, and the great mnjority 
of those who have worked at the subject hold that the 
Pleistocene mammalia invaded Europe before the glacial 
cold had set in, and swung lo and fro according to the 
fluctuations of teinpcralurc while the glaciers were 
advancing and retreating, and that there is proof that 
Pal.xjohthic man and the extinct animals were in Britain 
“after the last great extension of the glaciers (if they 
were Klac'ors and not icebergs) We will then appeal to 
Lhc facts which have been repeatedly urged in the Pro- 
ceeding of the Geological Society and of the Anthropo- 
logical Institute, as well as in most of the separate 
works published in Bn tain since tlic >enr i860 

The aiea over which PaLeolithic implements and 
Pleistocene mammalia occur in direct relation Lo the 
glacial deposits is pnncipall) the valley of the Thames 
and of the Severn, and the Midland and Eastern 
counties In the first of these they occiii in fluviatile 
strata, such, for example, as the gravels on which 
London stands, which are composed of materials derived 
from the destmction of “ the chalky boulder clay In 
the valley of the Severn the Pleistocene mammalia are 
imbedded also in the thtiitiis of the boulder clay of that 
region (Tmcy) In the neighbourhood of Cambridge 
(Hughes, Fisher) the same is the case In the neighbour- 
hood of Bedford, Wyatt, Piestwich, and Lycll pointed out 
long ago, not only that the gravels c ontaining the flint 
implements and fossil mammals were composed of 
materials that resulted from the wreck of the boulder 
clay, but that the deposit rested in a hollow which had 
been rut through “the great chalky boulder clay" of the 
district. At Hovne the mammaliferous gravels with 
PaLeolilhic implements rest on that boulder clay The 
clays m question are the only signs of the extension of 
glaciers (^ icebergs) over those districts, and the fluviatile 
deposits are obviously of later dale This conclusion Dr 
James Gcikic does not venture to dispute, but he asks us 
to believe that formerly another sheet of boulder clny has 
covered up all these deposits, and that it has been removed 
so completely that no tiace of it is now to be seen He 
fixes his attention on the purple clay and the flessle clay, 
which occupy an exceedingly limited area, in Yorkshire 
and Lincolnshire, and imagines that they represent 
glacial periods, one of which, not specified, extended over 
the fluviatile strata in question, and caused these strata to 
be inter- instead of post-glacial These boulder clays are 
local and unimportant, and have not been met with over 
any deposit containing Palxolithic implements In ad- 
vancing this speculation he is drawing a cheque on out 
credulity which is not likely to be honouied The strata 
in question are proved by their position to be later than 
the glacial deposits of the districts in which they occur, 
It IS for him to prove that they axe earlier than glacial 
deposits elsewhere. This he has not done Still less can 
his conclusion be accepted that Pala:olithic man and the 
Pleistocene beasts associated with him are solely " inter- 
glacial” in Britain and on the Continent m non-glaciated 
areas The cases quoted above, and they might be greatly 
increased, prove that man and the Pleistocene beasts werp 
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in Europe “ after the last great extension of glaciers — 
or in the Post-glacial times . 

There is also reason to believe that man was living 
in Europe before and during the Glacial periodp or, 
in other words, in Prc-glacial, Glacial, and Jnter-glacial 
times, although the alleged discovery of man in the Vic- 
toria Cave, relied upon by Dr J Gcikie, has been shown 
to have been founded on a mistake, and the inter- 
glacial age of the implements at Brandon and Thetford, 
which he quotes as being of great importance, is not 
accepted by very good judges such as Dr Evans and 
Prof. JIughes These hovrever may be dismissed as 
throwing no light on the question as to the existence of 
man in Britain after the gieat extension of the glaciers. 

Dr J Geikie's method of ai riving at the climate of his 
■' Inter-glacial periods ” is equally faulty He considers 
that they were warm and genial, because of the presence 
of certain land shells, such as Cyrena fluminalts^ the 
climatic value of which is at present unknown, of certain 
niannc shells, the distnbution of which is dependent on 
the warm and cold curients, and of land-mammalia now 
found only in southern Jaiitudes, such as the hippo- 
potamus, the limit of whose endurance of cold is yet to 
be proved, since those in the Zoological Gardens m 
London will take their tubs in frosty weather But, unfor- 
tunately for his aigument, the last animal is associated 
with arctic species, such as the reindeer, in all the caves 
(Kirkdalc, Duidham Down, &c) except two, and in all 
the river deposits (Bedford, Acton, d:c ) except some three 
or four, in w'hich it has been found in this country. With 
equal reason we might argue that the climate was arctic 
from the presence of leindeer The consideration which 
he urges, that the two groups of animals could not live 
side by side because they do not live now, is met by the 
diiect testimony of their associated remains, not merely 
in thib country but on the continent. The hyaenas, for 
example, of Kirkdale and of the Vale of Clwyd ate rein- 
deer and hippopotamuses, and dragged them into their 
dens, where Ihcir gnawed fragments occurred in one and 
the same bLratum \Vc may remark that m dealing with 
the fauna of the Victoria Cave Dr J Geikie omits all 
notice ot the reindeer, the presence of which destroys his 
aigument as to climate. This selection may be taken as a 
fair sample of the mode in w^hicli he has dealt with the 
whole evidence offered by the Pleistocene mammalia 
He deals with it, not with the inipariiality of a judge, but 
as an advocate , and has only called those witnesses 
which count on his side The vast numbers of reindeer 
associated with the remains of Paheolithic man from the 
raves of Cre«»weJl as far as the Alps, and from the 
PjTcnccs into the valley of the J 3 anube, prove that 
the climate in those regions was in those times not 
“ a warm mter-glacial ” climate, but one in harmony with 
hat indicated by the blocks of stone in the gravels 
pointed out by Prof Prcstwich 
The interglacial net is spread far and wide over the 
Continent. It includes not merely the forest with fig-trees 
.iiid Judas-trees and Itfurestinas of Moret, which, as 
Saporta points out, would ha\e been killed off by a spell 
of hard frosts, to say nothing of such a climate as is 
implied by the supposed preceding Glacial period^ of 
which there is no evidence in that locality. It covers the 
deposits of Mont Perrier, near Issoire, from which MM. 


Croiiet and Jobert obtained a rich fauna, universally con- 
sidered typical upper Pleiocene. It covers also the 
mammalifcrous deposit of Liffe, near Gandino in the 
Italian Alps, in which the mammalia identified by Forsyth 
Major are unmistakably FJeiocene. It is even stretched 
so as to take in the so called Plciocene man of Olmo, near 
Arezzo, the age of which, as Dr. Evans has pointed out, 
15 proved to be Neolithic by the associated implements. 
Thus we have things of widely different and of well-ascer- 
tained age grouped together under the head of " inter- 
glacial," and we have in this fact proof that the classifica- 
tion is so far woithless, as indeed every system must be 
which IS based on ice, and ice only. 

In further illustration of this we may quote the view of 
our author, that in the period usually termed Prehistoric, 
or recent, but by him '* Post-glacial," Europe was con- 
nected by land with the Faroes, Iceland, and Greenland, 
,md that the climate was genial It is assumed that 
the "last glacial period’^ killed off all the Pleistocene 
forests m those latitudes, and that the present traces 
of forests are the result of subsequent growths, extending 
from one point to all the rest along a continuous tract of 
land If we allow this, surely in the far north, to say the 
iejst, they are " interglaciaV seeing that they arc wedged 
in between "the last Glaciil period" and the present 
glacial conditions. But wc can allow neither his assump- 
tion nor can we accept his geography The Post-glacial 
glaciers of Scotland spoken of on p 526 seem to us proof 
that the icc-clas 5 ification breaks down, and the admission 
that the (ireat Ice age is merely “ a stage or phase of the 
Pleistocene period" 15 a frank confession tending in that 
direction 

It 18 only necessary to say a few words about the two 
large volumes of the Marquis dc Nadaillac His altitude 
of reserve with regard to Meiocene and Pleiocene man is 
judicial and impartial But we would point out that here 
and there in the work serious errors are to be remarked 
He considers, for example, the Archieopteryx a tertiary 
bird , he associates the Liassic fish of Lyme Regis with 
the "Tertiary fishes of Lebanon and Monte Bolca," and 
he writes of the Ichthyosaurus and Plesiosaurus aa if they 
belonged to the Eocene age 

In neither of these works can we find any addition to 
what has been already known about Prehistoric Europe, 
and m both there are omissions of well-known facts 
which It 15 impossible to notice within the limits of these 
columns. W. Bovd Dawkins 


THE BIOLOGY OF PLANTS 
Bet i rage zur Biologte der PJlansen, Herausgegeben von 
Dr Ferdinand Cohn Vol. ii part 3, with 5 plates ; 
vol ill. parts i and 2, with 15 plates ' (Breslau ; J U 
Kem, 1877, 1879, and 1S80) 

I N the concluding part of the second volume of the 
well-known Bcitraj^e three out of four papers are 
devoted to fungi and Bacteria, one only being physio- 
logical. This physiological paper is by Dr. Just, on the 
action of high temperatures upon the preservation and 
germination of seeds. The experiments, which are 
described in minute detail, were made with Nobbe^s 
germinating apparatus and a thermostat. Horstmann's 
thermostat, which was the one employed for all tempera- 
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tores op to 60° C., is described and figured at p. 348, and 
consists essentially of a closed vessel vith tnple walls, 
the space between the inner and middle plate filled with 
water, the outer containing air. For higher temperatures 
a simple tin plate thermostat was employed, the space 
being filled with water for temperatures up to 100° Cent, 
and with glycerine or oil for higher temperatures. The 
source of heat was always a gas-flame with the usual 
thermo-regulator. Numerous tabulated results are given 
of experiments upon moist and dry seeds at various tempe- 
ratures, and it was found, as might be anticipated, that 
perfectly dry seeds can withstand a high temperature, 
even between 120° and 125° Cent, without injury 

Dr. Koch descnbes how bacteria can be observed, pre- 
pared, and photographed, this paper forming the sixth of 
the extremely important series of researches on bacteria 
which have from time to time appeared in the Bettrage. 
A thin layer of bacteria with the fluid containing them is 
to be dried on a thin cover of glass By placing the glass 
cover with the dried material in absolute alcohol, or better, 
in a o'5 per cent solution of chromic acid, the bacteria 
are fixed to the cover, although the coagulated ground 
substance in which the bactena are imbedded can be 
made to swell up and the bacteria themselves to resume | 
their natural forms when the cover is placed in a solution 
of acetate of potash (i part to 2 of distilled water) The 
bactena can be coloured by means of aniline, the best of 
all being aniline brown , but methyl violet and fuchsm 
will also answer. The stained object can be preserved 
permanently on slides by mounting in Canada balsam, 
concentrated solution of acetate of potash, or in glycerine 
Twenty-four pbotogr.iphs of bacteria, mostly from speci- 
mens stained with aniline brown, illustrate the paper , 
and in some, as 5 and 6 on Plate XIV., the cilia of 
bacillus arc very beautifully shown, magnified 500 and 
700 diameters Koch finds that it ib easier to photo- 
graph the cilia than to observe them directly with the 
microscope 

The other papers in this part are ‘on certain Usli- 
laginae, by Dr Schroeter, and on two new species of 
Entomophthora {E couglomtraia and E, nmosa) dis- 
covered upon dead gnats, by Prof N Sorokin 

The first and second parts of vol. in. contain eleven 
papers. Four of these are devoted to Bactena, and form 
the seventh to the tenth of the senes of Researches on 
Bactena already alluded to. The titles of the papers are 
VII Experiments on Infection with Mtirototcus pro- 
dtgiosusy by Dr A, Wernich ; VIII. Reseaiches on the 
Bactena in Air, by Dr. Mifiet , IX. On the Action of the 
Electncal Current on the Multiplication of Bacteria, by 
Dr. F Cohn and Dr Mendelssohn , and X, Studies of 
Blue Milk, by Dr F Neelsen. Two of these papers 
may be bnefly mentioned. By means of a epecially con- 
trived apparatus fitted with a new continuous aspirator 
the invention of Paul Boehme in Brunn, atmosphenc air 
from different localities was examined. These were (i ) 
air in Botanical Laboratory; (2) in Fever Hospital ; (3) 
in the Pathological Theatre , (4) in the Surgical Theatre; 
(5) air in Botanic Garden , (6) air for soil , and (7) air for 
drains. The results were bnefly as follows: — i. Genns 
of bacteria capable of developing are abundant in the air, 
and could readily be collected and cultivated in a special 
mineral solution, malt extract, solution of Liebig's 


extract of beef. 2. Many forms of bacteria can produce 
reproductive germs in air, while others, as R Termoy seem 
only capable of producing germs m putrescent matter, 

3 Air from the soil contained occasionally germs of 
bacteria 4. An from the Fever Hospital contained no 
germs, owing to the completeness of the ventilation .ind 
disinfection. 3 Air from a sewer contained abundance 
of germs of bacteria capable of reproducing. 

Neelsen, in his paper on Blue Milk, finds that the 
special organism in it may assume three or four different 
forms, sometimes like Bacterium, then like Bacillus, then 
like a Chroococcus, and lastly like a Leptothrix. He 
discusses the Theory of Cohn and others that the Bacteria 
form many separate genera and species, and the Theory 
of Lankester and Warming, that they are forms of a 
protean species, and seems to conclude that the germs of 
a given fiirm may under different conditions develop in 
one or other direction, as observed by him in blue milk 

Dr Schroeter continues his observations on the Deve- 
lopment of Rust, and Dr Oscar Kirchner describes the 
Development of Volvox mi/wr, Stein, Dr. Hielsher 
describes the Anatomy and Biology of the Genub Strep- 
tocarpus, and details many interesting facts regarding 
that curious and beautiful genus When the seed of 
Streptocarpus polyanthus germinates, numerous adven- 
titious roots form on the primary axis, one of the two 
cotyledons soon disappears, while the other develops 
greatly, and forms a perennial foliage leaf. On the 
petiole of this leaf numerous adventitious roots develop 
and the priinar> axis disappears The leaf produces 
adventitious buds from which the Rowers develop, while 
it also develops a series of adventitious lc.if-buds. Dr 
Beinlmg contributes a paper on the formation of adven- 
titious roots and buds on the Icaf-cuttings of Pepeiomia 
Prof Klein describes in detail the anatomy of Pingmiula 
alpina as an insectivorous plant, and points out that the 
plant occurs in two forms, one with green leaver, the 
other with the le.avxs moie or less red-brovvn in colour, 
and that the tissues assume an intense )cllow colour 
when acted on with caustic potash solution The re- 
maining papers are by Dr. Schwartz, Cheinico-botanical 
Studies on the Acids in Lichens, and Dr Eidain on the 
Gyranoasci. The various papers ably sustain the repu- 
tation of this work, and all of them will well lepay 
careful study 


LETTERS TO THE EDITOR 

\Tht Editor does not hold himself responsible for opinions expressed 
by his I ort e pendents . Neither can he undertake to t eturn, or 
to correspond with the writers of rejected manuscripts N 
notice ts taken of anonymous communications. 

The Editor urgently revests correspondents to keep their letters as 
short as possible The pressure on his space is so great that it 

IS impossible ofherunsi to ensure the appearance even of eom- 
munications containing interesting' and navel faets.^ 

Dust and Fogs 

I MUCH regret the Hon. R, Russell, in his letter to Naturl, 
vcl, xxiii. p 267, takes such on extremely desponding view of 
the influence which my expenments on cloudy condensnlmn arc 
likely to exercise upon the present attempts to rid the atmosphere 
of our large towns of their ever-recumng fogs. The object of 
theie expenments was to find out what caused fogs, m the hoM 
that With the knowledge thiia acquired we might be belter ame 
to find a remedy. The preferable course seemed to be to find 
the cause first, and then if possible devise ^me remedy, rather 
than try remedies at haphazard. 
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It u certainly very far from my deaire to diacouraife the preient 
attempts which are being made to clear the atmosphere of our 
large towns of smokCp and 1 have recognised the advantages 
which would result from the adoption of more perfect forms of 
combustion. In my paper I have simply dihtinguished between 
fo^ and soiokej and separated them for diGtinct consideration 
ana treatment, and hare at the <;ame time directed attention to 
Home points \\ hi ch ought to be considered befuie deciding on 
their prevention 

With regal d to Mr RueseU^s diHiicuity m leconciling the result 
of the experimeuts with \^hat is observ^ with regard to fogs m 
London, Paris, and other large towns, it appears to me to have 
arisen entirely from not putting suhicient weight on the all 
important influence of the amount of vapour in the air of the 
dirierent placaa. It is condensed vapour u Inch forms the fog, 
and dust simply determines whether it will condense m fine- or 
coarse-graini^ particles The atmosphere of Parin, compared 
with that of London, is an extremely dry one, and the air is 
seldom in a condition to produce fogs. The atmospheres of the 
other towns mentioned are also drier, some of them very much 
dner, than that of London, Loudon however will probably be 
always more subject to fogs than other cities on account of itb 
great size, some part of it being always in its own smoke. 

Considered from a different point of view, might not the fog uf 
January 31, 1880, referred^to by your correspondent, be cited in 
evidence of a conclusion the opposite of that drawn by the 
wnler, and in favoui of the corrcctnchS of the expenmcntal 
results? From this point of view the low white fog cleared 
away because it was funned in the comparatively pure air of 
the streets, uhde the liigher fog did not dear au ay because it 
was formed in the prorlucti* of combustion The true evplana- 
tJon however would rathej appear to be, that where the fog was 
white it was also of less depth than in those places where it 
“extended liigh” and mixed willi the smoke; and the sun, 
which was only Rufficient to dispel the lesser depth “ more or 
less,” would evidently be insufficient to clear away the ^eater 
depth. It is hjwever impossible to form anv defimte ideaoh 
to now Ibis par ticiilar fug conducted itself, wilnout much fuller 
information as to nir-cunciU, d.c 

I have communicated to the secretary of the Royal Society of 
Rtliuburgh a secoiid experimental paper on fogs, with special 
reference to dry fqgs In tiuj$ iiaper the full answer to the latter 
put of Mr, HusselTs letter will be found JoHN" Aitken 

Darroch, Falkirk, January 24 


ProfeasorB Exncr and Young 

My statement in respect to Truf. Exacr’a having announced 
the thermo electric uciitralily of n bismuth-antimony pan im- 
mersed m pure niliogcn, rested upon a note in Nature (vol, 
xiii p 156), and this it seems was based upon a statement in 
I have seen those of Pfof Exner's papers which 
have appeared in the Annalm dtr Phynk^ and there is certainly 
nothing of the sort in them , but I snpposeil that it must be 
contained m some other paper m some one of the numerous 
other pubhcations to uhich 1 have not access heie. It never 
occurred to me, until uithin a very short time, that there conld 
be any mistake ab to his liaving made such an assertion. How 
or uhere the error originated 1 cannot quite understand , but I 
trust prof. Exncr will accept my apologies for my share in its 
propagation, and that he and all concerned will be salts fied that 
no misrcpreaeDtation vras intended on my part, The Incident 
IS a good lUuhttaLion of the extreme care necessary in comment- 
ing upon the views of another perkuu C A Young 

Princeton, U. 5 .A., January 12 

The Flyin^-fiab 

It is remarkable that there should still be any doubt as to the 
facta in connection with the flight of the flying- fish. Dr. 
Gunther (''Study of Fishes," p, 622), lumniArising the obaerva- 
lion of Mdfaiui, vys that ' 4 hey fivqiieiitly overtop each wave, 
liejng wiittl over U bjr the premve of the disturbed air" (id 
the open eta!). Again, -fly mg-fieba "never fall on bo^ 
veasole "during a calm or from the lee ude," At night "when 
they on tmaUe to lec thej frequently dy agaiiwt the weather- 
board, when they are cangnt by the cnrrrat of oir and camod 
upwards to a hi^ht of twenty foot above the anrfaoe of tbe 
woten^’ Stirclr tibe fish going nt tbeTOte of at leut ten mila on 
hour would on itriking the " weather-boanl he dashed, bruised 


and helpless, bock into the water instead of coming over the side 
fresh aud vigorous, flapping about on the 'deck. Except when 
"by a stroke of Us tail" it turns towards the right or lefl, Mobius 
concludes that "any deflection from a straight course is due to 
external circumstances, and not to voluntary action on the part 
of the fish," 

I have V atched flying-fish repeatedly, and have invariably seen 
them fly, or rather glide, over the surface of the sea, and from 
one to two feet above U, rising gently to the swell when there 
was no wind, ntnl occasionally turning to the right or left with- 
out touching the water 1 do not hay that when there is a 
breeze the tail of the fi(;h may not touch il, but 1 think that, 
witli the foam and spray of the broken water, il would be very 
diflicult to be sure or it, and, moreover, if the tail was used the 
motion would be a jerking one, Mr. Wallace speaks of their 
"rising and falling 111 the moat graceful manner," which, 
although he is referring to another species, appheh also to the 
North Atlantic form {ExoCiitus rvolatis) Mr. Bennett (" Gathcr- 
mga," &c , p. 14) say^ that they "spring from the sea to a great 
elevation " This is probably m reference to their coming on 
board ship at night, attracted, it is supposed, by the lights. 1 
believe tbe pectoral fins are kept extended without any motion, 
except perhaps as Mr. Whitman,^ a recent ob<$erver, says, just 
when they rikc from the sea. He gives 800 to 1200 feet as the 
greatest distance he has seen them [ly, and about forty seconds 
as the longest Lime out of the water By what mechanical 
means they move when out ' of the water is still to me a 
mystery. 

I liave never known the flying-fish to be pursued by oilier fish, 
nor ever seen any bird near them, indeed few iiirds aie ever 
seen far from the land nortli of the sou them tropic, where flying- 
fish are most abundant. The dolphin [jCoryphtma) is <mppos^ 
to be their greatest enemy. 1 bad once an opportunity of seeing 
one opened — m the West Indies — its btomach was quite full of 
Otiha^oriscHs mola^ very young, being not quite an inch long 

Francis r Pascoe 

I, Burlington Road, W , January 21 

Mr B. Butler’s " Unconacioui Memory" 

I MUSI reply to the review of my book, " Unconscious 
Memory," iti your ihsuc of the 27th msl., and to Dr. Krause’s 
letter on the same subject in the same issue 

Mr Romaues accuses me of having made "a vile and abusive 
attack upon the personal character of a man in Lite poiiition of 
Mr. Darwin," which I suppose is Mr Romanes’ way of saying 
that I have made a vile and abu^^ive perionnl attack on Mr 
Darwin himself. It is true I have attacked Mr. Darwm, but 
Mr. Romanes has done nothing to show that 1 was not warranted 
lu doing so I said that Mr Darwin's most important prede- 
ceasors as waters upon evolution were BuRbn, Dr Erasmus 
Darwm, Lamarck, and the author of the "Vestiges of Creation.'' 
In the first edition of the "Oninn of Species" Mr, Darwm did 
not allude to Buflbn nor to Dr, Erasmus Darwin, he hardly 
mentioned I amarck, and he ignored the author of the " Ves- 
*' except in one sentence. I'his Sentence was so grosa a 
mi^epresenUtion tliat it was expunged^ilently ^ in ~ Later 
editions. Mr. Romanes does not and cannot deny any pait 
of this 

1 said Mr Darwm taatly churned to be the ongmator of the 
theory of evolution, which he so mixed up with the Iheoty of 
" Natural Selection’' as to mislead his readers Mr, Romanes 
wdl not gainsay this, Here is the opening sentence of the 
" Origin of Species ” : — 

"When on board II M.S. Bta^U as nahiraliit, I was much 
struck with certun facts m distribution of the mhabitants of 
Soutli America, and in the geological relations of the present 
to the past inhabitants of that continent Diese facts, os will 
be seen in the Utter chapters of this volume, Beemcd to throw 
Bome light on the origin of spaoiefl , that mystery of myaterles, 
as It has been termed hj one of our greatest phihuo^ffs. On 
my return home it occurred to me in 1B37 that somctbmg might 
pCThaps be mode out on this question by patiently accannilating 
and p^chng upon all sorts of facts which oonld posslb^ have 
any bearing on it. Ailar five ^ars’ work 1 allot^ myaelf to 
speculate upon the aubjecb and drew up some short notes ; these 
1 enlarged in 1844 ^ sketch of the conclnuons which then 

seemed to me probable , from that period to the preeent flay I 
have steadily purmod the same objict. X hope that I jnny be 
■ Sh Z^UgUt Cor Novombar, iSlo 
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esNiued for entering upon then personal details, u 1 give them 
to show that I have not been hasty in coming to a conclusion “ 
— "OWgin oP Species," p I, cd. 1859. 

What could more completely throw us off the scent of the 
earlier evolutionists, or more distinctly imply that the virhnle 
theory of evolution that follows was an origiual growth in Mr. 
Danvm’a own mind? 

Mr. Romanes implies that I imagine Mr. Darwin to have 
"entered into a foul conspiracy with Dr. Krause, the editor of 
Kosmos^'^ as ogunst my book "Evolution, Old and New," and 
later on he supposes me to believe that I have discovered what 
he call«, in a style of English peculiar tn our leading scientists, 
an "erroneous conspiracy " The idea of any conspiracy at all 
never entered my mind, and there 15 not a word in " Unconscious 
Memory " which will warrant Mr. Romanes’ imputation. A 
man may make a cat’s paw of another witliout entering into a 
coneplrHcy with him 

Lnler on Mr. Romanes says that I published "Evolution, Old 
and New," "in the hope of gaming some notoriety by deserving, 
and perhaps receiving, a contenijituous refutatinn " from Mr 
Darwin I will not characteiise this accusation in the terms 
which it merits 

I turn now to Dr Kraiisc’a letter, and take its paragraphs 
in order 

1 Dr Krause implies that the know led [;e of what I was 
doing could have had nothing to ilo with Mr Darwin’s diMre to 
bring out a translation of his (Dr Krause's) c^'^ay, in.vsmiich as 
Mr Darwin informed him of liis desire to have the essay trans- 
lated "more than two months prior to the publication of" 
my book, " Evolution, Old and New " This, I have no doubt, 
is true, but it does nut make against the assumption uhich I 
made in "Unconscious Memor)/’ for " L volution. Old and 
New," was announced fully ten i^’eeks before it was published. 
It was first announced on February 22, 1879, as about to contain 
"copious extracts” fiom the works of Dr Erasmus Darwin and 
a comparison of his theory with that of his grandson, Mr. Charles 
Darwin. 'Hils announcement wijuld show Mr Darwin very 
plainly what my book was likely to contain , but Dr KrAiisc does 
not say that Mr Darwin wrote to him before February 22, 1S79 
— presumably because he cannot do so, I assumed that Mr. 
Darwin wrote somi where about March i, which would still be 
" more than two monlfas befure ’’ the publication of " Evolution, 
Old and New." 

2 Dr Krause says I assume that "Mr Darwin had urged him 
to insert an underhand attack upon bun (Mr. Sutler) " I did 
not assume this ; I did not believe it , I have not said anything 
that can be conilmed to this effect I '•aid that Dr Krause''i 
concluding sentence was an attack upon me , Dr Kiausc admits 
this I said that under the circumstances of Mr Darwin's 
preface (which distinclly precludLd the reader from believing 
that it could be meant for me) the attack was not an open, but a 
covert one ; that it was simiious— not wliat through Mr. Dar- 
win’s preface it professed to be , that it w’as antedated , that it 
was therefore a spurious and covert attack upon an opponent 
interpolated into a revised edition, the revision of which had been 
concealed. This was what I said, but it is what neither Mr 
Romanes nor Dr. Krause ventuie to deny I neither thought 
nor implied that Mr Darwin asked Or Krause to write the 
attack. Thii would not be at all m Mr. Darwin's manner 

3, Dr Kmuse does not deny that he had my book before him 
when he was amending his article lie admits having taken a 
poiBige froin it without acknowledgment. He calls a ^xige and 
a half " a remark," I call it " a passage,’’ He says ha did not 
take a second paasage I did not sav he had ; 1 only said the 
second passage was "presumably" taken from my book, 
whereas the first "certainly” was so The presumption was 
Birong, for the passage in question w'as not m Dr Krause’s 
original article ; it wag in my book, which Dr Krause admits to 
hnve had before Iiim when amending his article, and it came 
out in the amended article ; but if Dr Kraupe saya it is merely a 
coincidence, of couise there ib an end of the matter 

4. Dr. Knuae, taking up the cudgels for Mr Darwin, doa 
not indeed den^r the ailegationi 1 have mode as to the coveitncse, 
and sporiouineaR, and antedating of the attack upov myself^ but 
contend! that " this is not due to design, but h simply the result 
of an oversight ’’ ; he is good enough to add that this ovenight 
*' could only be most agreeable ” to myBclf. When I an pot in 
the wrong 1 prefer my fnends to keep as cloiely as they caa to 
the facts, ana to leave it to me to judge whether a modification 
of them would be "most agreeable* to me or na What, I 
Vouder, docB Dr Krause mean by oversight ? Does he mean 


that Mr. Darwin did not know the conclusinn of Dr, Kiausc’s 
essay to be an attack upon myself? Di Krause says, "To every 
reader posted up in the subject this could not be doubtful," 
meaning, I suppose, that no one could doubt that I was the 

I ierson aimed at. Does he mean to say Mi Parvvin did not 
[now he was giving a revised article as an unrevmed one? 
Does he mean that Mr Danvin did not know he was saying 
what was not true when he said that my bonk ippcarcd '.uli- 
sequenlly to what he was then giving to the public^ Does he 
pretend that Mr Dm win’‘> cise was not made apparently better 
and mine worse by the supposed oversight? If the contention 
of oversight is jiassible, sniely Mr Dai win would make it 
himself, and surely also he would have made it earlier? 
Granting for a moment tliat an author of Jlr Darwin's 
expcncncc could be guilty of such an over^ght, why did lie 
not when it was fust pointed out, more than twelve months 
since, take one of the many and easy means at his disposal 
of icpainng in public the injury he had publicly inllicled^ If he 
had done this he would have heard no more aliout the matter 
from me. As it was, he evaded my and the only 

step he even proposed to lake was made contingent upon a 
reprint of his book being called for. As a matter of fact n 
reprint hai» not been called for Mr Darwiii'i» only excuse for 
what he had done, in his letter to myi^elf, was that it was "so 
common a practice” for an author to take an opportunity of 
1 (.vising his work that "it never occuried” fo him to state that 
Dr Krausc'i article had been modified. Ft is doubtless a (wmmnn 
practice for authors In revise their work, but it is not common 
when an attack upon an opponent is known to have been inter 
polaled into a leviscd edition the revision iT which is concealed, 
to stale with every circumstance of di^lmctneas tliat the attack 
was published prior to the work which it attacked 

To conclude I suppose Mr Romanes will maintain me to be 
so unmiportant a person that Mr Dai win ha^ no call to bear in 
mind the fiist piinciplts of fair piny where I am concerned, just 
as we need keep no faiih with the Iova er animaU. If Mr Darwm 
chooses to take this ground, and does not mind going on selling 
a book which containi» a grave inaccniacy, advantageous to him- 
self and jirejudicial to aiioLber wnier, wiLbniit taking any steps 
to coiicct it, he IS w'clcome to do 'o as far as I am concerned — 
he hurts himself more than he hurts me. But there is another 
aspect of the matter to which I am le«s indifferent: I refer to its 
hearing upon the standaul of good faiih and gentlemanly conduct 
which should prevail flinoiig Englishmen — and perhaps among 
Geimans too 1 mnintain that Mr Dii win’s lecent action and 
that of those who, like Mr. Romanes, defend it, has a lowering 
cnei.L upon this standard S Ultler 


Geological Climates 

When a reader of the intelligence of Mi Wallace mi’tundcr- 
stands iny words it becomes jJain tn me they liave failed to 
convey my meaning. I do not accept 'he intcrjiretaimn he has 
put upon them, nor do I admit that even that interpretation 
w^ould tell much iii favour ot Ins llicory as lie supposes 

As however I agree with him that the qiicslion is far too 
large to be fully discussed m youi cnhimns, 1 shall allow the 
controversy, -o far a.s T am conterned, tn terminate, and shall 
publisji my detailed viewjs on geological climate in another 
way SXMUEI llAUGHTON 

Trinity College, Dublin, January 27 


On the Specirum of Carbon 

In the discussions on the spec'rum of carbon which have 
recently appeared in )our journal inudi '■tress is laid on the 
impossibility of v^olatilising that '■ubstance by any heat which 
man can produce I lliink this assumption is not warranted by 
experience Two or three facts 111 Despretz' account of a 
remarkable set of ex| crimenl'i which he made about thirty years 
ago, seem to me to show it to be unfounded This is given m 
the Comptei rendiu, vol xiviii He exposed rods of anthracite 
to the action of 125 Bunsens (7incs 5J m high) and also to the 
solar focus of an annular lens ^6 in diameter. The rods beut 
under (he combined action, and c\cn a]ipeAred tti fuse! In vol. 
xxix he descinbes experiments with roils of sugar charcoal under 
a battery of 500 similar cells The electric egg was covered 
suddenly with a hard block cry-l'illine powder. 

He thinks attempts to fuse carbon should be made in condensi^ 
nitrogen and in metallic vessels In the same volume he says 
that with 600 cells rods of sugar charcoal bend — swell at the 
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mdi^and when they touch, weld together, andjtheir surface! 
become metallic, like gnphite. 

Diamond! heated in charcoal tubes were auddenW changed 
and became conductors. Still more remarkable effecti were 
produced when he used collaterally with the 600 Bunsens 135 
VCuQckd with zLnes 13} in high and I9J- in. wide With these 
sugar-charcoal was volatilised immediately. 

1 think It may be inferred from these facts that even at the 
temperature of a powerful electnc arc enough charcoal vapour 
may be present to form its spectrum, and there is little doubt 
that the temperature of discharge of a good inductonum com- 
bined with a sufficient condenser is still hotter than the arc. 

It IS to be noticed that Def pretz in these expenmenta antici- 
pated Dr. Siemens's electric furnace. He mentionii that he fused 
375a grain! of platinum in a few minutes, and could have done 
more had he had a larger crucible. R 


A Caae of FuBcination 

Some years ago it was my fortune to witness a case of ** fasci- 
nation" between a large striped snake and a medium-sized toad. 
When Arst seen they were about Aftcen inches apart, The snake 
lay m a coil with its head thrust out towards its victim, and 
moving slowly, its eyes glittering and its tongue darting 
incessantly. 

The to^ was standing on the veiy tips of its claws, with its 
limbs rigidly drawn up to their full length, Us eyes Axed upon its 
captor and fairly bursting from their sockets, its mouth covered 
with foam, and its vtliole body swaying to and fro, and seeming 
Just ready to pitch forviaid upon its face 

The movement of the snake became more and more lapid, and 
the agitation of the toad more intense, until the space between 
them was reduced to some three or four inches, when the snake 
opened wide its mouth, and the laboured breathing of its victim 
stopped short in a low guttural moan 

At this point my owu agitation became so great that, seizing a 
heavy stone, I hmshed the snake at one blow. The instant the 
snake was struck the toad fell backward as suddenly as though 
Itself had been hit, and lay upon it>, back for some minutes 
with no signs of hfe At length U gamed its feet and began to 
creep languidly away J, T BhuWNELL 

Lyons, N Y., January 18 


Birds Laying m January ^ 

Ab a proof of the unusual mildness of the weather just previous 
to the intense frost and severe snowstorms most parts of the 
country have lately been suffering from, il mav interest some of 
your readers to learn Ihal not far from this place, on the 13th 
j^n , a wren’s nest with seven eggs in it, quite fresh, was taken. 
The nest 1 have in my p3ssession, and it bears every evidence of 
having been lately tenanted. The eggs, I am sorry to say, are 
broken , they were placed in a cup for safety, and were most 
unfortunately knocked down when the room wa^ dusted, giving 
however unmistakable proof of Lheir having been but lately laid 

I do not know whether there is any lastance on recora of a 
wren’s nest having been found m January before. 

John II Willmore 

Queenwood College, near Stockbridge, Hants, January 28 

Vibration of Telegraph Wires during Frost 

While walking with my son by the Liverpool, Crosby, and 
Southport Railway betu een Crosby and Hall Roa^l stations he 
called my attention to the telegraph uires, which were m a state 
of rapid vibration The day wa! frosty, the time 11,30 a m., 
and the sun, which had been showing us a bright d^k through 
the haze, was beginning to throw out rays and shine a little 
strongly. At Arst I thought the movement most be only apparent 
— a mere optical delu^on— as the air Wasi perfectly calm, A closer 
CKaounation convinced me to the contrary, as the under part of 
the wires were covered with pendant ice needles, a sort or rime, 
which moved to and fro indicating a torsional or twisting vibration 
of the wires, and as the rapidity of the vibrations decreased this 
was more clearly seen. In about five minutes the movement ceased, 
and I have not noticed it since, though I have frequently passed 
under the wires on my way to skate. Can any of your corre- 
spondents account for the phenomenon ? It appeared as if ia 
lome way connected with previous contraction by the frost and 
sudden expansion in jerki by the sun’& rays My ion lafonna 


me that two years ago, during a frost, he noticed the strained 
wires of a garden-fence behaving in the same curious way. 

Pork Corner, Blundell^nds T. Mellard Reads 

"Mock Sun” 

1 SEND a sketch of a parhelion which I saw from the East 
Cliff, Hastings, on Thursday, January 20, at 3 p.m. The 
crescents above the sun were fairly bright and well developed, 
and there were faint tracts of a stiond nag outside, and some 
distance from, the Aral. 



There was a slight fog at the time, with a north-east wind and 
hard/fOiff winch has contmued up to thiii time We have had 
no snow here since that "terrible Tuesday,” the l8th, 

I do not remember ever having seen Lhi^ phenomenon before, 
except in pictures of the Arctic Regions. 

St Leonards, January 24 J E II. Peyton 


ON SOME RECENT CHARTS AND MAPS OF 
CURVES OF EQUAL MAGNETIC VARIATION 
OR DECLINATION 

S INCE the year 1701, when Halley published his 
famous chart showing curves [of equal magnetic 
variation for the Atlantic and Indian Oceans, the con- 
struction of similar charts, amended and enlarg^ as data 
increased, has been of great interest to magnetic science 
and of practical value to the navigator 

Halley's chart of 1701 was expanded to embrace the 
navigable parts of the whole world, and brought up to 
the epoch 1756 by Mountaincand Dodson, whose labours 
were follow^ by those of Chuichman in 1794, Yeates in 
1817, and Hansteen (for several distinct epochs between 
1600 and 1787) in 1819. In 1833 Darlow^s chart, together 
with curves for the North Polar regions, accompanied a 
descriptive paper m the Phtl Trans for that year. 

In 1840 Gauss and Weber's charts of theoretical curves 
of the thiee magnetic elements for the whole world, 
including special Polar charts, were published. These 
curves were calculated on the basis of a mathematical 
theory founded upon a large number of observations 
ftiidy distnbuted over the surface of the globe. 

About this latter period the practice of ascertaining 
the errors of the compass on shipboard (as due to the 
effects of iron) for every ship in the Royal Navy, at 
certain periods and on change of magnetic latitude, was 
cstablisned by the Admiralty on the recommendation of a 
compass committee specially appointed to consider the 
qucsiion of compass efficiency and management This, 
as bearing on the subject under review, was an important 
step towards obtaining reliable data for the construction 
of Vanation charts now becoming so essential an element 
in navigation 

Following on this, Archibald Smith's mathematical 
investigations of the theory of the deviations of the 
compass on board ship enabled Sabine to correct ob- 
servations made in the Atlantic and the Antarctic Oceana 
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with fpreat precision. The charts accompanying Sabine^s 
Contributions to Terrestrial Magnetism/' No ix. (PhtL 
Trans. 1849), were among the earliest on which the data 
whence the curves were drawn are recorded, although it 
may be observed that even a portion of the observations 
made at sea and utilised in these charts had no correc- 
tions applied to them for the effects of the ship's iron. 

Considering the local magnetic disturbance found to 
exist on land in many regions and the large area of water- 
covered portions of the globe, observations made at sea, | 
when systematically earned out and corrected for local 
attraction in the ship, have become an important factor 
in ascertaining the magnetic variation for the use of 
navigators at any given epoch 
Evanses Variation chart for the epoch 1858, embracing 
the navigable parts of the world, and in which the whole 
of the observations made at sea were corrected for the 
effects of the ship's iron, was published by the Admiralty 
A further advance on Variation charts of an earliei date 
was the addition to this of a mip showing the amount of 
annual change of the variation as determined at several 
localities, enabling reductions for the succeeding ten 
years to be made with a reasonable approach to the 
truth 

The increase of iron-built and composite vessels m late 
years has rendered a reliable Variation chart a necessary 
adjunct to navigation This object appears to have been 
kept steadily in view by the Hydrographic Department of 
the Admiralty, for, m 1S71, a new edition of the ** Varia- 
tion Chart of the World," reduced to that epoch (with 
polar charts .idded) was published in continuation of the 
chart for 1858. This chart was the result of the joint 
labours of Capt. Evans and a member of the compass 
department, Navigatmg-Lieut. Creak, R N 
We have now to notice the more recent publications of 
these contributions to terrestrial magnetism A^hart of 
the curves for 1880, in continuation of those for the 
epochs 1858 and 1871, by Staif-Coinm.inder Creak, has 
been published by the Admiralty In its construction 
the observations made during the voyage of H M S 
CAaUgne^r 6 ) have been introduced, and amongst 

results from other sources, specialJy those Liken from 
Mr A Schott's papers on the secular change of the 
variation published as Appendix No 8 to the U S Coast 
Survey Report for 1874, and also as a prcliminaiy publi- 
cation to the Rcpoit for 1879 » Thorpe’s observations 
in the United Stales, made about the 40th parallel of lati- 
tude, and results fiom the maps of the excellent magnetic 
surveyor a large portion of the Eastem Archipelago in 
^ 874-77, made by Ur Rijckevorsel, have also been 
included. 

As confined to special portions of the world a map of 
the United States for the epoch 1875, constructed by Mr 
J. E. Hilgard, Assistant U S coast and geodetic surveys, 
published in the American Journal of Science for March, 
1880, and illustrating an article on the subject of magnetic 
variation or declination, is of a high order of excellence 
In this map the curves, which show several flexures 
strictly pourtraying results arising from local disturbance, 
have been drawn for fevery degree of [equal] variation 
The results are fi om observations made during the pro- 
gress of the U S Coast Survey up to 1S77, also from 
about 200 observations made in the interior of the country 
under the direction of Mr. Hilgard, to which were added 
every available observation from the land and boundary 
surveysj as well as those of private observers. Many of 
these results having been obtained at different periods of 
been reduced to the given epoch by means 
or Mr. A Schott’s paper on Secular Change before 
referred to. 


are necessarily so done, biill in delineating the ma^etic 
features of a portion of a continent the system followed 
by Mr HUgard, as also by Lamont in hi5 European 
surveys between 1850 and i860, commends itself for 
accuracy 

The late Prof A D. Uache, who took a personal 
interest in the study of terrestrial magnetism, bequeathed 
a fund for scientific research. The expenses of obtaining 
the 200 observations in the interior of the United States 
before mentioned, were defrajed by a grant from this 
fund. 


Although in maps and charts covering large geogra- 
(uucal areas the variation lines for the land poitions are 
generally drawn in regular curves (and so far deviating 
from strict accuracy)| whilst those for the larger sea areas 


I HE ZOOLOGICAL STATION AT NAPLES 

“ \^HAT /r a zoological station^" is a question we 
* * have often heard asked when Ur Dohrn's insti- 
tution at Naples is under discussion A "zoological 
station" (according to Dr Dohin\ we may reply, is a 
kind of zoological garden for marine animals, or what is 
commonly called an " aquarium," only that, contrary to 
the usual practice at Brighton, U'cstminstcr, .and else- 
where, the scientific element of ihe establishment is 
mostly cultivated instead of the popular branch Such 
at least is the case under Dr. Dohrn’s system, and also, we 
believe, m other zoological stations that have been formed 
aftei his example 

It must be recollected that the lower forms of organic 
life, to the study of which zoological siations, .as thus 
described, are mainly devoted, aie much more numerous 
than the vertebrata, and much less understood Even in 
our own seas a vast amount remains to be done before 
our knowledge of the thousands of marine organisms 
which populate our waters and shoies can bo deemed to 
be anything like complete Still moie is this the case in 
the Mediteirancan, m here under a bright sky and burning 
sun the clear waters teem with animal life in all its 
varieties It uas no doubt the well knoi^n productive- 
ness of the coast of Naples and the facilities ottered for 
dredging in its land-locked Ba> that induced Dr Dohrn 
to hx his ‘Voological Station" in this quarter instead of 
planting it on the shoics of his Fatherland 
After bcveral years of incessant labour Dr Dohrn has 
got his establishment into excellent working Older, and, 
as will be seen b) oiir advertisement pages, promises us 
after so much cultivation a iich and abundant harvest 
The proper subject to take up when the publication of 
results was determined upon v\as obviously the Iliology 
of the Bay of Naples Great ditticiilties however beset 
the advance of this project As regards the Fishes, the 
more highly-organised Crustaceans, the Mollusca, and 
some of the Coclcnterata and Lchinoderniata, it appeared 
possible for the students at the Zoological Station to avail 
themselves largely of the results :ii lived at by former 
workers But when they proceeded to examine into the 
scattered literature in which the innumerable armies of 
I.ower Crustaceans, Annelids, Nemcitians, Plananans, 
Nematodes, and such-like creatures are described, the 
case was very diiferent The ancient naturalists have 
mostly characterised their species in these gioups in such 
vague diagnoses that it is impossible to identify them 
Under such circumstances the students of the higher 
animals arc accustomed to resoit to the t>pe-specimens 
whence the descriptions were taken in order to see what 
the authors really intended, But the impossibility of 
preserving many of the lower animals cuts this re- 
source away from the ifiarine zoologists, who have con- 
sequently contented themselves in some instances with 
referring their specimens to specieh never sufficiently 
described, in other cases with descubing them as new 
Hence has arisen a mass of confusion mIiicH can be only 
regarded as parallel to what existed among the more 
highly-organised animals in the ante- Lin ncan period. The 
transformations undergone by many of the lower marine 
animals and' the extraordinary sexual differences add 
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greatly to the difficulties already spoken of Even when 
an animal of one form is gravely suspected to be merely 
the immature stage or corresponding sex of another form 
It is most difficult to prove it, and it frequently requires a 
whole series of researches conducted by practised biolo- 
gists with logical exactitude to show that such is really 
the case 

Under these circumstances, even with the now rich 
collections and well-stored library of the Zoological Sta^ 
tion, It uas a sciious question how the proposed History 
of the Life of the Bay of Naples'* could be best ac- 
complished Di Dohrn has wisely adopted the project 
of attacking the fortress by a number of small approaches 
Bydniding the labour into a large senes of restricted mono- 
graphs he hopes finally to accomplish a complete account 
of the fauna and ffoia of the Bay of Naples In the 
tirst place, undei this system each of his assistants can 
thus take up the group he is mo*,! familiar with, and work 
It out Then in this way he is likewise able to secure the 
contributions of various naturalists who pay temporary 
visits to the Zoological Station, but who would not bind 
themselves to join in an extensive general work on the 
whole subject 

It will be seen by icfereuce to oui adveitising 
columns that Dr. Dohrn' s scheme thus elaborated is now 
on the eve of execution Two of the proposed mono- 
graphic memoirs on the CtenophorJE by Dr Chcen of 
Leipsic, and on the Fishes of the genus Fterasfer, by 
Pi of Emery ol Cagliari, arc already issued, and three 
other memoirs are announced as being in preparation for 
the present year Dr Dohrn is quite cosmopolitan m 
his arrangements Though, as might have been espected, 
the greater number of his fellow -workers aie natives of 
the Fatherland, he has many Italian co-operatois, and 
the monographs niaj' be written in German, Italian, 
English, or French It is with some regret we observe 
that no English naturalist is yet on the list of contri- 
butors, although, as is well known, many of our country- 
men have done good work on Dr, Dohrn' s “ tables." 
We trust that English lecruits may still be enlisted 111 so 
good a cause, and that the " 1 ' auna and Flora of the Bay 
of Naples" may attain to a goodly list of subscnbcis, and 
be brought to a satisfactorj conclusion. 


CHARLES FREDERIC KUHLMANN 

E regret to record the death, at Lille, during the past 
week, of Charles F Kuhlmann, the distinguished 
French chemist and eLonuinist Born at Colmar, May 
22, 1803, he pursued his scientific studies under Vauguelin 
at Strassburg, and later at Pans In 1832 he was 
appointed Professor of Applied Chemistry at Lille. Soon 
afici he devoted himself almost exclusively to the practical 
solution of the problems of manufacturing chemisLiy, 
and established at Lille extensive works, which rank to- 
day among the important chemical manufactories of llie 
world During the past forty years he has been a pro- 
minent figure in the mdustrial, scicntihc, and even 
oliUcal circles of France, attracting general admiration 
y a remaikable combination of inventive power and 
executive ability The Government named him Com- 
mander of the Ltfgion d’Honneur, and the French 
Academy of Sciences elected him a corresponding 
member, in recognition of his important sei vices, while 
he was frequently called upon to occupy prominent posts 
of responsibility in public life and commercial under- 
takings, His failing health during the past year forced 
him to decline one of the leading honours in the scientific 
woild of France, the presidency of the Socidtii Fran^aisc 
pour I'Avancement des Sciences 
As an investigator Kuhlmann was a prominent member 
of that group of AJsatian chemists which includes Wurtz, 
Fiiedel, and Schutzenberger, and forms the chief school 
of modern French chemisiry His researches, extending 


over nearly every department of inorganic chemistry, and 
touching on the tinctorial branches of organic chemistry, 
are characterised by a broad range of knowledge, a happy 
application of fact and theory, and a marked reverence 
for the demands of pure chemistry, while contributing so 
notably to the advancement of applied science. 

First among his great researches mention should be 
made of that on baryta compounds, made over twenty 
years since, and by means of which he created the enUre 
industry of this important group of salts Another investi- 
gation, scarcely less valuable, was that made a few years 
previously, which led to the introduction of the process of 
saturation in the manufacture of sugar. Equally prolific 
of practic.il rcsuUb were his extensive studies on the crys- 
tallisation of insoluble bodies, on the chemistry of mortars 
and cements, of manures, of bleaching, of dyeing and 
printing, and of numerous other branches. Especially 
interesting were his researches (1847) the formation of 
nitric acid from ammonia, and on the relation of this 
reaction to the fertility of the soil. Among his more 
purely scientific investigations mention should be made 
of those on the formation of ethers, on the formation of 
cyanides and of prussic acid, on nitrous oxide, on the use 
of oxide of iron as an oxidising .igcnt for organic com- 
pounds, on the action of gases on muieials, on the use of 
gaseous hydrofluoiic acid for the anal>sis of silicates, and 
on a variety of minerals The bubject of crystallisation 
was throughout his career of investigation one of Kuhl- 
mann’s favourites, and we arc indebted to him for the 
aitificial reproduction of a variety of natural minerals, 
the most novel of which arc the pseudomorphic forms of 
protoxide of manganese, of the sulphides of copper and 
lead, and of these metals themselves. 

In 1879 Kuhlmann gatheied together his numerous 
researches, extending over a period of forty years, into 
a volume of 750 pages, m which we have a remarkable 
picture of his many-sided and untiring activity 

The deceased leaves behind him a son who has already 
obtained a name as a chemist, and who made an able 
report to the French Government on the Chemical Section 
of the Philadelphia Exhibition T H. N 


THE SCIENTIFIC SOCIETIES OF DU BUN 

O F the scientific societies of Dublin two take special 
rank as publishing societies , but from inquiries 
made of us we conclude that their publications are not 
everywhere known 

Ihe Royal Irish Academy issues both Transactions 
a quarto sue and Proceeding:^ in octavo Of its senes of 
Transattwns 26 voluineb have been published Of these 
vols 1 to 23 contained memoirs chiefly on Science, but 
occdbionally on Polite Literature and Antiquities Vol. 
24 was divided into tvio sections — the first, Science , the 
second. Polite, Literature and Antiquities Vols. 25 and 
26 were exclusively Science Vol 27, in course of publi- 
cation, 15 devoted to Polite Literature and Antiquities , 
and vol 28, which also is in course of publication, is de- 
voted to Science. These quarto volumes contain from 
600 to 7CX) pages each, with numerous plates and other 
illustrations To give some idea of their contents we add 
the following analysis of vol 26 It contains papers on 
Astronomical Subjects by Dr. Doberck (2), J Birming- 
ham, T L E Dre>er, and C E. Burton , on Meteoro- 
logical Subjects, by Dr. H. Lloyd ; on Geological Subjects, 
by Rev. Dr. S. Haughton, Dr. E. Hull, Dr. A. Leith 
Adams, and Prof. O'Reilly (2) f on Mathematical Sub- 
jects, by J. C. Malet (3), Dr. A. S. Hart, Dr J Casey, 
on Biological Subjects, by Ur R. J Harvey, Dr. E P 
Wright (4), and W. H. Mackintosh, on Chemical Sub- 
jects, by H N Draper and R. J. Moss. The memoirs 
which form the volumes of TransatUons are published 
shortly after they are read, and without waiting to form a 
part of a volume. The Proceedings^ like the Transac- 
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Uons^ now also form two series the Science Parts bein^ 

g ublished twice a year, in December and April, and the 
‘olitc Literature and Antiquary Part once a year, in 
December. Quite recently the Academy have determined 
to publish another series of quarto TraiisaUions under 
the title of “ The Cunningham Memoirs," part i of the 
first volume of which, containing a inemou by Dr. John 
Casey, FR.S., on Cubic Transformations, has juiit 
appeared 

The publications of the Royal Dublin Society are of 
the same type as those of the Irish Academy, except that 
they nre exclusively confined to science, Of their new 
senes of Tnuisactions, parts i to 13 of volume i have 
been published, and for convenience of publication the 
first two parts of volume 2, containing “ Observations of 
Nebulae and Star Clusters, 1848-1878,^’ by the Earl of 
Rossc, have also appeared. The first two volumes of 
these Proceedings have been published, and a part makes 
Its appearance pretty regularly every third month Fol- 
lowi^ the example of the Academy, the memoirs forming 
the Transactions are published separately 

It would thus appear that not only is there evidence of 
scientific life among the societies of Dublin, but that 
there is also an abundant opportunity for the publication 
of any really valuable scientific information, and so far 
at least as the publications of the Irish Academy are 
concerned they fall in no respect as regards type, paper, 
or illustrations, behind the best of our London hocieties 


JOHN DUNCAN 

A LONG with a cheque for 5/. to John Duncan, whose 
stoiy was told by Mr. W. Jolly in NAiUK^ of 

J anuary 20, we have received the following note from 
Ir W'. Westgarth — 

Januat y 27 , 188 1 

Dear Sir,— O n roaduig the Account of Juhn Dutioan in your 
U&t week's occiirr^ lu me that surdy youi Leaders would 

respond to your nviUlum to get up a somll fund, say of 100/, to 
200/ , for the brtre old man who has so long and perse vcringiy 
fought, and against -all ''odds," for the cause of bciencc and 
mind. 1 enclose 5/. towards the objeci -Should you see objec- 
tions to opening a list in Nature, please send on my ''mall dole 
to Mr Jolly as he direct* W Westoarth 

We have the greatest pleasure in actmg upon Mr 
Westgarth's hint, and we trust that many of our readers 
will be prompt to follow his good example Subscriptions 
addressed to the Editor of Nature, 30, Bedford Street, 
Covent Garden, W C., will be duly forwarded We have 
already received the following ; — 

W. Westgarth 
FuUiiherB of Nature 
F R.b. . . 

Mrs. Konter 
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CASSELVS NATURAL HISTORY^ 

' I ’ HE third volume of this useful cyclopu-dia of zoology 
consists of the concluding portion of the Birds by 
R. Bowdler Sharpe, and of the Reptiles and Amphibia by 
the Editor On glancing over the well-printed and beauti- 
fuJly-ilJiisttated pages, a few facts have struck us, to which, 
for the beneAt of the senes, we would call the editor’s 
attention In the opening sentence of Chapter I. of 
this volume we are referred to ” the preceding chap- 
ters ” for an account of the Picarian birds. The context 
proves It should be to the preceding volume. This, 
which might mislead the reader, is evidently the result 
of the publication of the work in parts, and could be 
easily avoided. 

All through Mr Sharpe's portion of the work, when 
the scientiAc names of birds are referred to they arc 

’’ Edaed by Prof P Manln Diinwin, 
MB, F.K 5 Vol III, (London, Parti, and New York Cnisell, Pelter, 
Ofdian, and Co,, 18B0.) 


quoted generally within brackets in the same line as the 
popular name , while in the editor^s special portion no 
such useful uniformity is attended to Sometimes, as on 
p 245, the eye has lo wander from the text to foot-notes 
at the bottom of the page , sometimes, as at p 248, the 
name is quoted after Mr. Sharpe’s fashion (for a mixture 
of both styles sec p 362) The use of the word “kind," 
when the editor lefers to species," is in our juc^ment, 
though perhaps sanctioned by its use in the English 
translation of the Bible, not happy Thus we read that, 
while genera among the reptiles are abundant, kinds" 
are numerous. The “kinds" of some families swim 
freely, some “kinds" have a skin, by the way, what 
kind of a reptile be it that has no skm ? In other cases 
the word “member" instead of species is used Is it 
not a mistake to say that in many Chelonians “ the well- 
known * torLoise-shell’ covers over all the hind parts." 
Surely m Can flu sgiiumosa the tortoise-shell plates cover 
over most of the carapace While the famihes of the 
Chelonian order are given, wc And, when we come to the 
Lacertinc order, no intelligible menuon of the families of 
the split-tongued lizards. In referring to the important 
paper on Archsopteryx by the Professor of Geneva, the 
editor ought to have seen that the name of Carl Vogt 
was correctly spelled The divisions of the Snakes is 
such as must necessarily confuse any student. The sub- 
order Tlianatophidia is made Lo include two sub-orders 
in the text, when in the table of classiAcation one of 
these sub-orders, Solenoglypha, is called a family. The 
groovc-fanged Dpislhoglypha are included with the Agly- 
phodontia with solid teeth In a work of this nature 
nothing is, wc take it, of more impoitance tlian that there 
should be some well-deAned system of classiAcation, not 
necessarily to be treated of in full detail, but as far as is 
possible to be rigidly adhered to That this is possible, 
a glance over the sections of this and the previous 
volume treating of Birds will abundantly demonstrate, 
and that this 1$ practicable, even with an extreme com- 
pression of space, IS also to be proved by an appeal to 
the way in which the eighth ordei of Birds is managed, 
where, though only three pages were allowed to this most 
interesting and important of orders, yet wc arc even m 
thoK few lines enabled to get an idea of the orderly 
sequence of its families This work is in many ways so 
excellent, that wc venture on these criticisms with the 
object of trying to keep it up to a fairly good standard, 
and of making it useful in some measure as a work of 
reference. 

As specimens of the excellent illustrations in this 
volume we have, through the courtesy of the publishers, 
the opportunity of presenting to our readers the two fol- 
lowing. The Common Quail {Coturmx dactylisonans') 
visits Europe m the summer, when prodigious numbers 
are tiappcd and sold for purposes of food. Waterton 
mentions that 17,000 specimens were brought to Rome in 
one day They are to be found in large quantities on 
the coasts of the Mediterranean, and so abundant are 
they in the beautiful Island of Capri, that it is said that 
It was from this source th.U the bishops in the olden 
times derived a large pai t of their wealth The Quail is 
most rapid in its Aight, and performs long and fatiguing 
journeys Sunli t is its time for active exertion , during 
the day it remains quite quiet, reser\ing its energies fui 
the evening, when it goes ofT in ijucst of food. 

Their favourite nourishment is insects, but at times 
they feed on gram and seeds , small stones are also 
swallowed Lo facilitate digestion The habits of the quail 
are most un amiable and unsocial, and gencrTilly, when 
they meet with one of their own species, they display a 
very pugnacious disposition The female has a much 
better nature , she is a most excellent mother, even pro- 
tecting young birds who liave been deprived of their 
parents’ care bhc builds her nest of small portions of 
plants, and lays eight to fourteen eggs , these are pear- 
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shaped in form, of a light- brown colour, marked with a 
darker shade ; the young seem full-grown when only six 
months old, and are ready to join their parents in their 
long autumn journey, which may extend as far as the 
Cape of Good Heme, where they are known to arnve in 
large numbers. The quail, unlike the partridge, also 
figured in our illustration, has several wives, and displays 
great spirit in keeping rivals at a distance ; while the 
mother is attending to the care of herjoung ones, the 
cock bird, too, often amuses himself in the vicinity with 
his companions. 

Our second ustration is taken from the highcr'of the 


two classes of the Ichthyopsida, known as the Amphibia ; 
these skull-bcanng animals have no amnion and but a 
rudimentary allantois, and they breathe by gills at some 
period of their life In this volume they are placed as an 
independent clai-s alongside of the Sauropsidian reptiles. 
Among the permanently tailed Amphibians (Urodela) the 
sub-order containing those species with gills that faU off 
{Caiiucibramhtiiia) contains the interesting species known 
as Salamanders. It is of one of these of which we give 
the accompanying figure, not only as a fair specimen of 
those in the volume we arc reviewing, but also in the 
hope of awakening some interest in a rather uncommon 



FlCi. 1 — Ihe Fanndgc md the Lommen Quail, 


Amphibian, The next genus [to Salamandra], Plcuro- 
deles, has shori ribs, which give the appearance as if they 
penetrated the flanks, but their ends come against the 
tissue under the skin and produce horny projections 
thereon. The tail is long and compressed, and the small 
tongue IS adhertni only in fronts and there are two series 
of palatine teeth in longitudinal senes. The Spanish 
kind (/’. Waltlii) has an ashy grey body, very prettily 
marked with long transverse stripes and dots. It is like 
a heavy lizard.^' Lord Clermont, in his useful work on 
the Reptiles of Europe, describes the tongue as small, 
warty, free behind and on the sides, adhering in front ; he 
also describes the ribs as piercing the skin, and they are 


also said by some to be capped 1^ horny tubercles , but 
this IS denied by Lcydig. Prof. St. George Mivart tella 
us that this species differs from all the other Urodcla in 
the length and strength of its ribs, the longer ones con- 
siderably exceeding the length of two of the longest 
vertebiz of the body. M. Waltl first discovered It at 
Chiclana in Spam ; Schinz states that it is very common 
in Andalusia in tanks and cisterns of water; Wallace 
gives its distribution as Spain, Portugal, and Morocco. 
Lord Clermont hints that the Bradybates rtntrtcosus of 
Tschudi IS probably the young of this species. 

Now when Lord Clermont wrote his book there wbb 
not much more known about this mteicsting little animal, 
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but some sixteen months ag-o Dn F. Lcydig of Bonn pub- 
lished an excellent account of it m Wtegmann's Archtv^ 
in which he gives a short account of Dr. Joseph Waltl, 
who first discovered Pleurodeles, and of the gallant Dr 
Michahelles, who called it after bis friend, its discoverer 
(1830). Among the specimens sent to Bonn, one was 
living, and in it could be easily seen the tips of some of 
the nba sticking through the skin ; and that " this pene- 
tration’' of the skin of the sides was not in the first 
instance caused by or through the transport, the ac- 
companying note from the kind sender proved. 

You will remark that in the Pleurodeles the ribs 


pierce the integuments, and that if this be an 
accident, it is in some sort a physiological one/' The 
habits of the Pleurodeles seem to be more or less 
like that of our native Tritons. During the procreative 
season they remain upiight in the water; later they 
leave it and hide themselves in damp places under stones. 
Like the Water Newts, they possess a sort of cry , when 
frightened, as on being suddenly seized, they emit a low, 
short, almost squeaking sound, generally rimeated several 
times. This seemed to come not so much from the throat 
as to be caused by a rapid expulsion of air through the 
openings of the nose — in fact, to be a sort of snort. 



Fig a ^FUnrodtU^ n nitm 


It had a tendency to crawl vigorously backward when 
uneasy, by prising the ends of the ribs against the skin . 
this snake-Iike progression no doubt causing the skin ' 
openings Pror Leydig's specimen lived on slugs of 
small size, which it took eagerly as well as worms, indeed 
preferring these latter. The skin surface was rather dry 
than clammy The colour changes through the chromato- 
phores were clearly to be noticed, during cold weather it 
was of a tolerably uniform dark, when warmer the colour 
became lighter, numerous dark spots standing out from a 
light gray ground colour. On very warm days it would | 
lie for hours motionless on the surface of the water. I 


It wmuld almost seem worth ones while to pay a visit 
to those Andalusian tanks, and by their semi-limpid sides 
and under the shelter of their surrounding fig and olive- 
trees work out the complete history of this interesting little 
form 

These woodcuts will show that m point of illustration 
thi^ volume keeps up with both its predecessors in effect , 
while we have gently hinted at a few blemishes, the work 
deserves a very considerable mead of praise, and wc 
heartily recommend it as an excellent volume to be 
placed in the hands of all interested in the animal 
kingdom 


NOTES 

The Akhbar published a programme of the excursions which 
liave been arranged for the next session of the French Associa- 
tion at Algiers on April 14 The excursions are very numerons, 
and arc classified according to the length of time required fer 
their completion. One of the most attractive m the vicinity of 
Algiers 18 the tomb of the Kings of Mauritania ; Laghouat and 
the desert 18 one of the most protracted, and requires eight days 
for Its completion. The travellers will enjoy unexampled 
facilities for visiting the country The seat of the French 
Association is 7^1 rue dc Rennes, Paris. Applications are to be 
made to M. Gariel, Professor of Physics to the £cole dc Medi- 
cine, permanent secretary. A reduction of 50 per cent has been 
granted by the railway companies , the arrangements made for 
the sea passage will be published hi proper time, An InAuentlal 


local committee has been established in Algicru, M. Chauveau, 
Professor to the Veterinary School of Lyons, has been appointed 
presirJciU of the session , the vice-president is M, Janssen. 

Mineralogical science has suffered a great loss by the eaily 
death, on January 27, of Prof T)r I'manuel Boncky, who wa^ 
well known by hia microscopical researches in petrography 
Boncky w^as b^raat Milin, near Prihrani (Uohemn) in the year 
1840, and he had therefore just completed his fortieth year. In 
1865 he became an assistant of the mineralogical section of the 
Bohemian Museum, and in x866 he was named Assistant Pro- 
fessor of Mineralogy at the University of Prague Having 
attained the degree of a Doctor of Philosophy, he became a 
teacher of mineralogy at one of the colleges of Prague in 1868, 
and in 1869 he wa^ promoted to the post of a custos of the 
mineralogical colled nn 3 at the museum. Since 1871 he ha 
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lectured in the BohcnuMn Unpiagu on petrography at the Um- 
veralfy of Prague. He wu a diligent and hucceshful worker in 
sdence, end hia mioroBoopicel restaichea have made hu name 
fanulUr to mueralogtati fhr beyond the boundaries of hia native 
coiintiy. Hte has left a monograph on the porphyries ready for 
pnnting. Science has lost in him a devoted studentj and the 
Bohemian nation regrets the death of one of its best sons. 

Ths TTavj annoancea the death of Mr William White, a well- 
known chemist and mining authority, Mr White was the 
author of numerons works, including the 'Mlistory of Chemistry,” 
'• Economy of Health/' "Chemistry of Vegetation," “Chemistry 
for Students/' "Hints from a Chemist,” " Mineral Kesources 
of Newfoundland/’ &c , and was for over half a century a constant 
contnbutcT to scientific literaiure lie had held at different 
penods lectureships on metallurgy and chemistry at various edu- 
cational cstablishmeub, and had earned for himt^elf a reputation 
as a lecturer and vmter on agricultural chemi^ry. He died in 
London on Sunday last, at the age of seventy one, from a 
painful disease contracted while conducting experiments m his 
laboratory 

The Prussian Government, according to Berlin papers, mlends 
to purchase the GodcAoy Museum at Hamburg: ftw the Berlin 
Anthropological Museum, The fortner is one of the moat 
Interesting zoological and anthropological collections, particularly 
with regard to Eastern Asia and the islands of the Pacific; it 
was formed by the Hamburg hrm of that name by means of 
special scientific expeditions dunng the last decades. 

The Senatus of GlB>;gnw Univer>^ity has just been presented 
with a portrait of the Very Rev. Principal Cnird, the esteemed 
bead of the University, and Mrs, Caird with a replica llie 
portraits are the gift of subscribers belonging to all religious and 
political parties, and are the works of Mr Millan, R A. 'ihe 
Principal is represented in academic dre^s, and the likeness is 
very sinking. The portrait presented to the Senatus will be 
placed in the Umversity library, the walls of which an already 
adorned with likeuebtiea of former principals and proftasors. 

M. Mariette, better known as Mariette Bey, the celebrated 
Egyptologist, has died in Alexandria. M Maspero, his pupil, 
Professor of Egyptology to the CollLge ile Prance m Pans, has 
been appointed by the Egyptian Government to fill the place 
vacated by the death of M. Manetre, 

A PilOTOSiTiON has been made by the Opirator and other 
electneal papers of the United States to open at New York an 
mtcnmtional exhibition of electricity in 1882. It is stated that 
the United States Congress will vote a sum of money to 
<«ubBidise the American exhibitors at the exhibition of Ihi^ year 
in Pails, 

The Royal Commission appointed in 1879 to inquirp into the 
cause of accidents m mines have concluded the taking of evid- 
ence. The attention of the Comini5>>ion is now directed to a 
series of experiments as to the explosive nature of coal dust, as 
to the be^t kind of safety lamp, and os to other matters designed 
to elucidate the causes of explosions. It is pro^xised that some 
experiments shall lake place to test the efficacy of the clectnc 
light as an illnminating power in mines. 

The CommiUee formed for the exploration of the remarkable 
holea, which have n cently appeared on the lui Face of Blackheaih, 
have been negotiating with an experienced well-smker, and intend 
to commence active operations in the course of a few days m the 
hope of And mg 4 clue to their origin. Contributions in aid of 
the work, from penons intereated in the investigation, will be 
gladly received hy the honorary treasurers of the Committee-^ 
Dr. Prior rurvli, Landstown Place, Blockbeath, or Mr. £. W. 
DrabrooV, F.S.A«, director of the Anthropological Institute, 28, 
Abingdon Street, Westminster. 


Ordinary Meetings of the Sanitary luUtnta of Gfoot 
Bntaiii, 9, Conduit Street, W,, for the reading' of pupura and 
discussion upon sanitary matters, will be held during 1881 on tho 
second Wednesday in the months of February, April, and June, 
chair to be taken at eight o'clock precisely At the first meeting, 
February 9, a paper will be read by W. H. Michael, Q C,, upon 

The Law in Relation to Sanitary Progress/' to be followed by 
a discussion. 

An earthquake was felt over a considerable area of Switzer- 
land on January 27 It was felt with varying degrees of intensity 
at Berne, Muensingep, Thun, Basle, Solothurn, Zurich, Bienne, 
Oberhofen, and Aarberg The principal shock occurred at 2 20 
in the afternoon, Berne mean time. A slight shock was 
observed at three o'clock the some day, and another equally 
slight at six the following Friday morning. According to a 
report of the Berne Observatory the first and principal shock 
was in the direction from ea^t to west, with a flight northerly 
deviation. The oscillation was both vertical and lateral, and 
according to borne account>>, was preceded by a rumbling sub- 
terranean sound. Its intensity may be judged from the facts 
that the chimes in the church clocks were made to strike and the 
bells to loll, books were thrown from their shelve^ and pictures 
detached from the walls, while in Berne alone more than 100 
chimneys were thrown down. This is the twenty fourth earth- 
quake that has been rccoided in Switzerland since November, 
1S79, and is probably thumost severe 

A SHOCK of an euthquake ffelL at 5 p,m on January 
24 at Bologna, Florence, Vemcei Psdua, Ferrara, &c. At 
Bologna there were also slighter ahocka at midnight, and at 8 
and 9,15 a m. next day , while Florence likevriae had a second 
shock at 7 53 ^51^ 

In a rttent number of the /oumal t/e Phynqm^ of which the 
late M. d’ Almeida wa; so long the editor, the following interest- 
ing episode is narrated . — During the mvestnient and <iiege of 
Pans liy the German arraiCB in the winter of 1B70-7 1 M. d' Almeida 
took a prominent part 111 certiin attempts to re-e'>tablibh tele- 
graphic communicalion between Pans and the provinces, using 
the River Seine a*, a conductor This Miggcs lion originated with 
M Bourbonze (of galvanometer fame), who was, after the war, 
created a chevalier for his suggestion It was proposed to send 
powerful currents into the River Seme from batteries at the 
nearest available point outside the German lines, and to receive 
in Pari', by delicate galvanometers, from the nver such a portion 
of the^e currents as might not have leaked into the earth. After 
some preliminary experiments had been mode between the H6tcl 
de Ville and the manufactory of M Clapar^de at Si. Dchls, by 
Professors Desains, Jamin, and Derthelot, it wai decided to 
make the attempt, and accordmgly on December 17, 1870, M. 
d' Almeida was despatched by balloon to the provinces in order 
to try to establish this novel mode of telegraphy without wires. 
1 he balloon descended after sundry perils in the Arcadian soli- 
tudes of Champagne outside the Prussian lines. Thence he pro- 
ceeded v\& Lyons and Bordeaux to Havre. Not finding suitable 
appliances and apparatus, there was again a delay in sending to 
England for the necessaries, which on arrival were conveyed to 
Poissy, where M. d' Almeida regained the banks of the Seine on 
January 14, 1871. Here however the frost proved mimical, the 
river having been frozen hard since the beginning of December, 
The attempts at cnmmunicstion were however to have been made 
on January 24, when the armulice was proclaimed, Tt was too 
late ; and the world missed a famous scientific exploit ffom 
amongst those which made the siege of Paiu notable beyond all 
other Bicges of hii^tory. 

M. jTTLEs Ferry, French Minuter of Public TiBtnKtloir, and 
M. Tirard, Minister of Agriculture and Commerce, paid an 
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official vhil the other day to the achools of apprenticeship esta- 
bliflhed at- the expense of the City of Faria in the me Herold 
and the boulevard of La Villette. The lime required for 
the M)ientific~ education of the young workmen la three years 
Doruig' the first year the pupils are trained in working wood u 
well as iron. The choice of the speciality is only mode at the 
beginning of the second year. No work la executed without a 
drawing having been mode, so that the workman u enabled to 
understand the use of the object he la manufacturing Regular 
courses of lectures are given in the establishment on ccicntific 
subjects. Meanwhile experiments are conducted in three different 
prunary schools, to determine whether it is possible to join 
manual to mental training in all the city schools. 

Frof. Hull has published a fourth edition of his Coal- 
Fields of Great Britain” (Stanford), This edition lias been 
largely rewritten, and containa an entirely new chapter on Car- 
boniferous Plants, by Prof Williamson, F R.S. The Classifi- 
cation of the Carboniferous Senes of Beds 1 ms been modified in 
accordance with the views enunciated in Prof HulFs paper on 
this subject read before the Geological Society in 1877. Various 
other modifications have been made in accordance with the 
rcbulls of recent geological research, and the statistical portions 
have been brought down to 187S. 

Messrs, Lon(>mans and Co, send us the fourth edilioii of 
Prof Atkinson's *' Natural Philosophy for General Readers and 
Young Persons,'’ translated and edited from Ganot's French 
work To this edition have been added twenty five pages of 
new mutter and sixteon additional illustrations. 

Mr, E S Bakir, photographer of Bristol, sends us a photo- 
graph of a jar, wluch is a fine illustration of the fact that water 
expands on freezing During the recent fiost the water in the 
jar froze, and the ice is seen protruding from its mouth to a con- 
siderable distance like a w dl-&haped cork, 

Mr, C. V. Riley of 1700, Thirteenth Street, Washington, 
writes to us that, having been obliged to cease the publication of 
^he AmeriLon Kniomologist^ he has a few full sets of vol 111., 
just closed, to dispose of, and has concluded to send the full 
volume to all former subscribers who may want it, or to any 
Library, Natural History Association, or editor of journal, 
postage prepaid, at the reduced price of 81.50. The information 
in the magazine, Mi Riley states, is of permanent interest, and 
the volume will be of value to any one interested in entomology 
in any of its bearings 

M. Ch, Joly has republished as a pamphlet a paper which 
he lately contributed to the founml the National Ilorlicullural 
Society of France, under the title of '‘Note sur une Exposition 
de Gwgmphie botanuiue et horiicole, organisce par la Society 
Ccntrale d’ Horticulture de Nancy " 

New South Wales, Victoria, and South Au-itralia have 
agreed to jointly bear the expense of exterminating the Phylloxera 
vastairix, the alarming extension of which m Victoria has 
threatened the destruction of the wine industry. 

Wk hive received the three first numbers for this year of the 
Chicago Field, which seems modelled on a small «:oale after its 
well-known Engluh contempflraiy. 

Thi Revue Sneuhjique of January 29 containa a lecture 
recently given at the Sorbonne by M. Kaye, on the Volcanoes of 
the Moon 

At Cracow a new Polish review for literature, a„j 

art u now being published fortnightly. Its title is Museum. 
and iti editor Dr. Thaddaeus Rutowtki. 

Thb worka in the Ailberg tunnel ^are progrening. On the 
f TTolaae aide the lower shaft has been pushed to a distance of 


J40 metres, by help of the buruig machines, and in spite of the 
hardness of the rock the daily progreiiS is two metrefli The 
upper ishaft is some loo metres behind. 

A number of Roman antlqmties were found laiit year dunng- 
some military earthwork operations near Metz, close to the 
Lunette d'Ar^on. It appears that the place was one of the most 
important burial- places of Roman Metz. The Metz Geo- 
logical and Archmological Society gave the details at lU last 
December meeting Some lliirty-five vosea, four metal objects, 
three coins, and two tombstones with inscriptions are mentioned. 
Of human remains four skulls were found, one of which was 
lying upon a square stone plate, besides carbonised (cremated 7 ) 
bone remains in a round stone urn The inscriptions were 
epitaphs, of the three coins, one dated from the year 41 (when 
Claudius commenced to reign), another from the year 160 (rcjgn 
of Antoninus Pius) Prof. Schaaff hausen of Bonn states that 
three of the skulls found belong to three different tnbc'i. One 
belonged to a German, another to a Frisian, the owner of the 
third came from so far a country as Lapland. 

A remarkable discovery of Kusso-byzanline antiquities wa^ 
made near Kiew some weeks ago, when a canal for the water- 
works of the city was being excavated. Tliey consist principally 
of twenty gold and enamelled lockets, three buttons of the some 
materials with heads of saints upon them, gold ring<i, agraffes 
and studs, all dating from the fifteenth or sixteenth century; 
they doubtless served as omameuts upon the costumes of tfae 
grand prince*. Besides these some thiity-four silver Coins were 
found, also a highly original bronze vessel in the shape of a 
fabulous quadruped The metal value of all the antiquities is 
estimated at icxxi roubles (l5cV.), The Archxological Cum- 
misiion has taken possession of them. 

OUR ASTRONOMICAL COLUMN 

The OnsKRVAroRY oi- Harvard Collegf, U S. — We 
have received the Anminl Report presented to the Visiting Com- 
mittee of this Observatory by Prof. Fickenng on December 6 
The ycTr has been one of unusaaL activity in the eatabluhinenr, 
funds which had been liberally forthcoming from its friends 
having enabled both the equatorial and merhlian circle to be 
regularly employed, and further having alloweil of many 
reaearches of importance being conducted with the smaller 
instruments With the large equatorial Prof, Pickermg claim ^ 
that he has ‘succeeded in making a more extensive '•encs of 
observations for position of the satellites of Mars at the last 
upiMMtiun than wnj» obtained elsewhere, and states that Deimos 
was last seen at Harvard Observatory , the luiinher of ob'^erved 
angles of position of Deimos was 825, and of Phcibos 27S, and 
that of observed distances 245. In addition to measures for 
pObitinn photomclnc observations were made, which appear to 
show that if the satellites possess a capacity for rcfieciing sun- 
light equal to that of the planet, Deimos may have a diameter 
of about SIX and Pholxis of seven miles. It was noted at various 
observatories that Deimos appeared somewhat brighter m 1S79 
than at the preceding opposition in 1S77, ami in both years Frof 
Pickering states it seems to have been bnghter measured photo- 
metrically, and to hive been teen more easily when it followed 
than w hen it preceded Mars. 

PhoLometncol determinations of the limes of eclipses of 
Jupitci's satellites, commenced in the summer of 1878, have 
been continued during the year, and it is considered wnth reason- 
able hope that these phenomena may be more accurately 
observed than hitherto by this method Observations of planetary 
nebulzc described in the previous Report have been nearly 
completed. 

With regard to spectroscopic observations. Prof Pickering 
snyq the most remarkable discovery is that the spectrum of No. 
17681 of Oeltzen's Catalogue, the place of wluch for 1880 ia m 
R A i8h. im. 17s , N P D 111“ i', possesses a peculiar cha- 
racter. “The light of this star h principally concentrated in 
two points of the spectnim, one m the blue, the other in the* 
yellow, n little more refrangihlc lhan the D line. A Faint 
continuous spectrum is also seen.” 
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The vuuble star of Ceruki, the true period of u hich wai 
determined at Harvard College, Is referred to , aystematic obser- 
vations have been made upon it. llie Report describes the 
progress made m observations with the meridian photometer," 
whereby it u mtended to determine the light of oil stars visible 
to the naked eye between the North Foie and N.F.D. 120*. The 
principal wont of the Observatory at the present time is stated 
to be the means of publication of these and other closiaes of 
observations, the large number of volnmes issued during the last 
five years having exhausted the funds specially appropriated for 
defraying expenses of publication. 

Ceraski’s Variable Star T Cefhei — Frof Julius 
Schnudt, from his own observations of minima of this variable 
in the likit five months of the past year, finds reason to conclude 
that in that interval each successive i^eriod was longer by 
o '08753 m. O'* preceding one, and has calculated 

the times of minima upon this osiumption between June 11, 
1880, and Febmary 15, 1S81 For elements with this correc- 
tion to the period to be applied, be adopti for his starting- 
pomt — 

Minimum , 1880, December 7, loh 67m 
Athens M.T, + 2d iih. 50812m. E 

£ being the number of periods from December 7 Thus the 
nett minlmuin is found to occur on Febouary 5, at 61 i So'^m. 
Athens time, or at 5h 15 4m M.T at Greenwich. Prof. 
Schmidt has remarked what we believe was (.non detected by 
Mr Knott from his observations in October last, that for more 
than two hours about the minimum there no perceptible vari- 
ation of bnghtness, decrease and increase arc very rapid, 
particularly the latter. 

Swift’s Comet, 1880 e *The Superintendent of the Obicr" 
vatory at Washington, Admiral Rodgers, communicates to 
Science of January 10, an orbit of this comet which has been 
calculated by Prof FrL'iby from three meridian observations 
mode there qn October 25 and November 7 and 25, and without 
any assumption us to the periodic time llie revolution resulting 
from this application of the general method is about 2178 days, 
or a little less than six years, and thus the conclusiin ainvcd 
at by MM Sdiulhof and Bossert of Pans, and Mr S. C 
Chandler of Boston, (J .5 , receives confiruiation, From the 
position of the orbit it happens at present that only every second 
return to penhelion can be made available for observations. 

Baron Demhowski ^Practical astronomy has sustained a 
severe loss in the death of Boron Ercole Dembowski, which 
took place on the eveung of the igth ult, at Monte, Frozione di 
Solbiate, Arno, Few have attained as great skill or exhibited 
greater industry aud patience in that somewhat difficult and 
tedious branch, the measurement of the double stars, to winch 
the Baron s^^cially devoted himsrif, and we hope some means 
may be found of publishing m a collective form the resulti of 
his long-continued labours 111 this direction. 


METEOROLOGICAL NOTES 

Our readers will learn with much satisfaction that Sweden 
has re^iolved to lake part in the international meteorological 
and magnctical observations in the Polar regions, and arrange- 
ments have been made for earning on the observations from 
lune l| 1882, till June 1, 1 88^ The house erected at Mosselbay 
in Spilzbergen by Nordenskj old’s expedition, Is still in good 
condition, and will be fitted up for the obsenratoiy. In connec- 
tion with the Spitzbergen Observatory, Haparanda, at the head 
of the Gulf of Boothnla, li to be created Into a firbt-class obser- 
vatory, and funiUhed with Theorell’s self-registering and print- 
ing meteorological apparatus , and all other observations will 
be made whi^ are expected of a first-class observatory. M. 
Hjeltstrbm li appointed director of the Haparanda Observatory. 
The funds to meet the expenses of the expedition and the two 
observatories have been most generou'ily supplied by M L, 0 . 
Smith, Stockholm, Prof. Hildebrandsson, the eminent Swedish 
meteorologist, has been entru-led with the discussion of the 
observatioDi made by Prof Nordenskjold on the celebrated Vega 
Expedition, to the publication of which meteorobgbts will look 
forward with the liveliest interest. 

In his fourteenth contribution to meteorology Prof, Loomis 
returns to the discussion of the inter^ting quesUon of the course 
and velocity of storm centres In tropical region i. In a previous 
communication he hod shown that in middle IxtUudes the average 


progress of storm centres corresponds pretty closely with the 
avenge direction the prevailing wind of these latitudes. In 
marked contradistinction to this result is that now obtained 
regarding the course of the intcrtropicol cyclones which occur 
within the region of the North-east Trade Winds. These 
cyclones, instead of following the ordinary course of the Trades 
towards the south-west, advance westward, but in a direction 
somewhat north of we^t. 

During the wmter months, storms while crossing the United 
States frequently advance during a part of their course from 
north' west to south-east. This course is followed most fre- 
quently in the region between the Rocky Mountains and the 
Mississippi, 18 seldom continued ns far south as lat, 30", and the 
storm centre, after reaching its most southerly point, often 
changes its course towards the north-east. Storms which cross 
the United States north of lat. 38" generally pursue a course a 
little to the north of east , while those whicn come from south 
of that latitude pursue a course nearly north-east. Dunng the 
summer months however few storms travel south of lat. 38*, and 
daring this port of the year the average course of storms ia 
almost exactly towards the cast. 

Prof Loomis next institutes a companson between the West 
India hurricanes and those of the Ray of Bengal, China Sea, &c. 
The average course of the latter is towards the we!>t, ranging from 
13° south of west to 86° north of west, which agrees closely in this 
respect with the general course pursued by Wcht India hnrricanes. 
The velocity of their onward ciur-sc is however markedly difiereiit, 
being only about eight miles per hour, which is less than half 
the average velocity of the West India cyclones The average 
latitude when the course becomes north is nearly lat. 20°, being lo' 
more to southward than in the West Indies, and the velocity 
during this part of the course is only about nine miles an hour 
Ultimately the cyclones curve round and pursue a course nearly 
east-north-east, with a velocity of onward movement scarcely 
reiching ten miles an hour, or Ic s than half of the velocity found 
for West India hurricanes. Lastly, while in the West Indies 
cyclones or hurricanes have been found no farther south than 
lat, 10° N , in Southern Asia they have occurred as far south 
as lat. 6“ N, 

The concluding part of the Contribution is taken up with an 
examination of those storms oF middle latitudes uhicn advance 
in a westerly direction In the:»e ca^s, which may be regarded 
as abnormal directions, it is found that the wind is generally 
greatest on the east side of the low centre of the storm. While 
mere are thus on the ea-t side of the low-pressure areas, causes 
tending to increase pressure on that aide, there are diflerent con- 
ditions on the west side tending to divert the winds westward, 
and this, Pr if Loomis thinks, the most important reason why 
in such cases the storm ccnlrcB advance to westward In the 
United StatC'i, over the Atlantic, and in Europe, the influence of 
one area of low pressure upon another is a very common cause 
of abnormal movements of storm centres — such, for instance, as 
the coalescence of two low areas into one, resulting occasionally 
in an apparent westerly movement of the centre of lowest 
pressure 

The ** Result? of Meteorological Observations made at 
Mauritius during 1877 ” fully sustain? the high reputation of Dr. 
Meldrum's previoui reports for fulness of detail, accuracy, and 
special observations not usually given in meteorological reports 
The hourly monthly values have been calculate from the 
readings of the barograph for the year, and a valuable table is 
appended 1 1 this part of the report (p 5), showing the mean 
monthly diurnal variation of atmospheric preisure tor the three 
years 1875-77. The value of these remits will be greatly 
enhanced when the thermograph which has been received has 
been ^ot into working order. A companson, a very satisfactory 
one, IS mode of the barograph reiding<i with those of the 
standard barometer. As in 1876 the wind during 1877 attained 
its annual maximum velocity in the colder months from June to 
August, and its minimum in the warmer months, from November 
to Af arch , and its diurnal maximum velocity from 11 a, m to 
3 p.m,, and its minimum from about a to 5 a.m. The de- 
partures, however, from these times are inch as to point to a 
considerable number of years' observations as required before 
tbr tnie average can be ascertained Thirty one stations for 
recording the ram Fall are now in working order, and m each 
case the annual amoubti available from IM2 are pnnted, and 
the averages of the years given for each station Mean tempe- 
ratures for seven stations appear in the repo t, the three highest 
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ftUtionf, With lIic mean temperatures for 1877. beingi Ciirepipe 
(i8qo feel) 68 ’3, Bonne Vcine (1500 feet) 5, and Midlands 
(1400 feet) 73”‘2. The diflerence in height (400 feet) of the 
nrst and last of thcbc, and the diflcrcnce of their mean annual 
tempeiaturec, 4" 9, call for inquiry, and in connection therewith 
it may be suggested that a small map showing the physical 
features of Mauritius and the positions of the various stations 
would UEefully illustrate these reports As regards thunderslurms, 
nhich arc carefully recorded, none occurred from May to 
October during 1876 and 1877, and the daily maKimum is from 
1 to 4 p.m,, with a tendency to a 'lecondary maximum about 
sunset, and the daily minimum from lo p.m to a little after 
sunnsei 

In a supplement to No, 366 of the EuiUiin Into national of 
the Paris Observatory M Mascart gives an intcrtsung and lapid 
sketch of the meteorology of Europe for December last, illus- 
trated with two maps showing the storm-tracks over the Conti- 
nent during the month. During the hr^it half of the month the 
storm-tracks were all Lo northward of the British Isles and 
Denmark, and line eather prevailed particularly in Scotland, 
Denmark, and Gennany. In I ranee higli barometers ruled with 
light winds, and temperatures high for the season i he contract 
a^orded with the weather in France during December, 1879, is 
IS most striking , thus on December 10 of both )ears barometers 
were unusually high in 1' ranee, but in 1880 the mean tempera- 
ture was 50° 5 i whereas on iJLcember lo, 1S79, the mem tem- 
perature was - 14*^ 1 The bearings of the geographical posi- 
tions of anticyclones, with their high pressures, on the tempera- 
ture of the regions covered hy them is a point well worthy of 
examination. The influence of a high-pressure area resting 
over the Atlantic and Lxtending on its eastern side ovti Western 
Europe, has doubtless a very different influence on the tempera- 
ture of that part of the Cotiluicnt than an area of high pressure 
covering the Cunlmenland teruiiiiaLcd on Us west side by France 
and Spain, even though the barumctei be e<tu.illy high over the 
west of Eurojic. During the secuid half of December the 
storm-tracks took a much mcie soudicrly course, several being 
as far south aa the Channel and the north shores uf Gcimany 
The result wa.'i an extension south of the cold, so that in Urkuey 
and the Ilelindca ten peratmes weic nearly 3“ o below the nor- 
mal, on the Tweed about the normal, rising farther 'lOuth to 1° 1 
above the normal in Noith Waica, 5°* o m the Channel Isles ^nd 
6'’*7 m Pans During December, 1879, tenipemlure in Pans 
was 2i‘‘ 2 below the normal, the mean fur that month being 
17“ 6, or 27" 9 colder than that »jf Inst Dei embtr. 


GEOGRAPHICAL NOIES 

On Tuesday night, at the Royal InsLiLuLion, Mr Edward 
Wymper described his ascents of Lhimborazo and Lotopaxi to 
a distinguished audience. \Miilc purely athletic mountaineers 
bad his sympathy in the practice uf mounlameering as a sport, 
Mr. Wbymper confessed that his sympathies were much more 
with those who en ployed iheir brains as well as their muscles 
Hifi juunicy to the Andt.s was to be one of work, and all Us 
arrangements were devised so as to economise time to the uttei- 
most. In observations fur altitudes and posUiun, in studying 
the manncis and customs of the couiitry, in photography and 
sketching, in the collection of objects of interest irtni beetles 
on the Bummita of uioimlaina to antiquities buried in the ground, 
be found quite suihcient Lo occupy his lime From Bode^s 
the parly was composed uf two Swiss mountaineers, the cousins 
Carrel of Val Tuuinanche, Mr. Pemng, some mulclcers, and 
their teams. When they reached the summit of Chimborazo, 
on the 3rd of Jacuary, after a most arduous climb, they found 
the wind blowing at the rale of 50 miles an hour, from the 
north- east, and jdnvijig the snow before it. With extreme 
didiculty, a reading of the mercurial barometer was effected. 
The mercury fell to 14'! inches with a temperature of 21 deg. 

This being worked out, in compariBon with a nearly 
faimultaneous observation at Gaayac\uil, gave 30,545 feet for the 
height of Chimborazo They began ihe descent at 20 minutes 
put 5, With scarcely an hour aud a quarter of daylight, and 
reached their camp (about 17,400 feet above the aea-level) about 
9 P-m f having been out nearly sixteen hours, and on foot the whole 
™e. Passing from an extinct to an active volcano, Mr. 
Wymper next gave an account of ifis journey to the crater of 
Cotopaxi. Observing with the telescope, during an enforced stay 


at Machachi, that much less smoke or vapour was given off at 
night than by day, he resolved, if possible, to pass a night on 
the kummit. On the 18th of February the party got lo the edge 
of the crater, having passed almost the whole way from their 
camp at a height of 15,000 feet to the foot of the final cone 
over snow, and then over ash mixed with ice. The final 
cone WAS the steepest part of the ascent, and on their side pre- 
sented an angle of 36 deg. When they reached the crater vast 
quantities of smoke and vapour were boiling un, and they could 
only see portions of the opposite side at inlervaU, and the bottom 
nut at oil. Their lent wax pitched 250 feet from the edge of the 
crater, and during a violent squall the mdia-rubbcr door of the 
tent w as found to be on the point of melting, a maximum tber- 
niumeter shown g a temperature of no deg. on one side of the 
tent and of but 50 deg. on the other , 111 the middle it wax 
72 5 deg. Outside it was intensely rold, and a thermometer on 
the tent cord showed a mtmmum of 13 deg At night they had a 
fine view of the crater, which has a diameter from noith to south 
of 2000 feet, and from cast to west of about 1500 feet In the 
interior ihc walls dci^cend to the bottom in a ienes of steps of 
precipice, and slope a good Lhouxand feet, and at the bulLoiu 
there was a nearly circular spot of glownng fire, 300 feet m diame- 
ter On the siiles uf the interior higher up, fissures, from which 
Hickcniig flames w ere leaping, show ed that ihe lava was icd hot 
a very short distance below the surface Ihe height he found 
to be 19,600 feet The parly remained at the top fur twenty six 
consecutive hours sleeping about 1 30 feet below Liie loftiest pomL 
At first they had felt (he effects of I ho low pressure of the at- 
niusphere, and agini, as it Chimborazo, took chlorate uf potash 
with goud clfcLt All signs of mountain ■'ickness had passed 
aw.iy before they coitimenced I lie descent, and did 1 ot recur 
during the journey Neaily five months later Mr VMiympcr 
retunicdrlu Chimborazo, and from a Lecoml reading of the baro- 
meter at 14 02S inches, with a temperature of 15 deg Fahrenheit, 
he made the height 20,489 feet, the mean of the two readings 
gi> mg 20, 5 1 7 fret. While on the side of Chimborazo he witnessed 
a magnificent crujition of Cotopaxi, ashes using in a column 
20, OCX) feet above the nm of the crater ind then spreading over 
an area of many milc”^. Prof Boiiney had submitted the ash 
to microscopic examinalion, and found that the fineness varied 
from 4000 to 25,oco particles to the gram in weight, and from 
observalion of Lite area over which Lite ash fell Mr Whymper 
calculated that at least two million tons mu't have been ejected 
in this one eruption. 

A 'Ii!.LLGKAM was read at a recent meeting of the French 
Academy of Sciences from M de Brazzo, who has been con- 
ducting an exploration in the region of the Ogowe and Congo, 
West Africa Quite leocntly a French station has been fouiided 
in the up,.cr cuuise uf the former rncr 111 cunnecLiun with the 
International African Association, In July last, M, de Brazza 
informs the Academy, he reached the Congo from this station 
on the Ogowe, between the river Inpaka Mpania and the nver 
** Lawson Afnsi " Gaining the favour of King Makoko he 
pacified the tnbes on the right bonk of the Congo, and peace- 
fully descended the nver in a canoe On October 3 he founded 
the station of Ntamo Ncoaia on land ceded by King Makoko 
on the nght bank of the Congo M dc Brazza surveyed the 
route between the Ogowe and Congo, it is twelve marches m 
[ length, over a plateau of an average height of 800 metres. The 
country is healthy, and the population den^e and peaceful In 
November lost M de Brazza arrived at Mdambi M bongo, the 
advanceil post of Mr, Stanley, whom he met, and with whom 
he 1 cached the latter's hcadquarterb at Vivi on November 13 . 
If the new station can be maintained and victualled, it i^ no 
doubt w cil chosen as a starting-point for further discovery, lo 
both north and south nf it there ore laige regions of which he 
knew nothing. 

Ar the meeting of the Geographical Society on Monday last, 
Mr E Dclmor Morgan gave some account of Ins journey last 
year to ScmiretchU and the town of Kulja. Being unable to 
make use of the more southern hue of commiimcalions, Mr. 
Morgan travelled by the northern post road from Orenburg 
to Troitsk and retropaulofsk, and thence to Omsk and Semi 
palatiDsk. He then struck southwards to SerciopoJ, where he 
was detained three weeks owing lo the soutricm road betng 
blocked by snow. He afterwaids went to Kulja for a short 
time, and ne also made some excursions to Issyk'kul and other 
places of Interest. In the course of the discussion which fol- 
lowed the paper, Mr. Abbton Dilke, the only other EngLshman 
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who hu visited Kulja, ^ve an inleresting account of hu expe- 
riences in that region a few years back 

Feajls had been entertained by many that the ex]>edition sent 
out by the Uiusion merchant M Alexander SibinakofT to discover 
the North Passage by means of the steamer O^car Diiksotit on 
board of which M. Sibinakolf wa:3 himself, had been lost, and M. 


that MoUiuca from moderate depths are generally larger thou 
those of the same species from shallow water ; but this does not 
seem to be the cose with a species of coral obtained in the 
Challenger Expedition, which ranged from a depth of 30 to one 
of 2900 fathom^., and was very variable m size 
i 5 Milton tells us of the 


Konitontm Sibinakoff, lus brother, had already equipped another 
expedition to Rnd and assibi the Oscar Dickson In the mean- 
time the welcome newsi has arrived that Alexandci Sibiriakoff 
reached Tobolsk at the end of December. The Oscar Dickson and 
another ship, the Nordland, had met fresh ice near Mate-bsale, 
ami had retired into the Gydan Bay on the coast of Siberia, in 
order to wmtei there 

M Tarry, a membei of the French Commission for Trana- 
faaharan Communications, is btated to have discovered in the 
south of Wargla the rums of a large aty called Cedrodo, which 
had been entombed by sands of the desert This city is placed 
in the Valley of Wed Mya, and in the vicinity of a number of 
sources which in formei cen tunes watered thousands of palm- 
trees. Orders have been sent to procure a set of sounding 
apparatus, and iL is ex[')ected a large quaniily of pure water will 
be extract e^l from the earth. M Tarry published an appeal to 
the local paijcrs m order to obtain from the Government the 
foundation of a colony m this remote region. 


DEEP-SEA EXPLORATION^ 

II. 

4 pOOD — The late Prof, bais, in his remarks on the distribu- 
tion of animals in the depths of the sea, asks ** Whence 
do animals tliat live at depths fai below the limits of vegetation 
obtain their food^" Bronn, Wallicli, WyviUc Thomson, and 
others have endeavoured to ansnei this question, but I do not 
think the problem has yet been satisfacionly salved A con- 
tiderablc quantity of vegetable food is undoubtedly supplied 
from the Sargasso Sea and a similar area 111 the Pacific Ocean, 
as well as by the sea eeds which fringe every coast. But this 
supply IS nut sufficient for the indirect support of the countless 
host of annuals that inhabit the depths of the ocean, all of 
vhicb are uecessaiily zoophagnus or subsist on other animals 
Plant life, except perhapi one of a peculiar kmd, which will be 
presently noticed, appears to be absent m depths exceedtug i^o 
fathoms 

In all probability the chief supply of vegetable food is de- 
rived from the countless diatoms, coccoliths, rhabdoliths, and 
OBCiUatonse, which are plants of a low degree of organisation, 
and swarm on the surface oF the sea j these are swallowed by 
pelanc animal') (such as Salp^ and Fteropods, or " sca-batter- 
Bies ”), and the latter fall to the bottom after death, and form 
that flocculent or glairy mass which 1 have described in the 
Report of the Porcupine Expedition of 1869 as covering the 
bed of the North Atlantic at great depths.* The preservative 
effect of fea water on animal tissues would stay dccompusiuon 
for a long while , and Mr. Moseley ascertain^ by a curious 
oxpenment that it would take only about four days for a Salpa 
to reach the bottom at a depth of 2000 fathoms, and that tne 
Salpa was not greatly dccomiiOBed after having remained m 
aea-water for a month in the tropics. 

When we say that vegetable life does not exist at any con 
nderable depth, we must not forget that some kind is said to 
occur in great abundance even m the bcnthol or deepest zone 
The word "brnthal" is applied to depths exceeding 1000 
fathoms (see my Address, wnich is referred lo hereafter m this 
lecture). Shell'll corals, and other orgauiima, are everywhere 
permeated by what are considered to be minute plants alhed to 
fungi or confer vx, which form branching canals, like those of 
the Clwna or perforating sponge , and such canals have been 
also detected in all Fo'Siliferous strata of a marine nature, from 
the Silurian to thepiesent epoch. These plants, or Thallophytes, 
have been called " parasitic" ; but they do not live on any other 
living thing' They can hardly serve as food for deep-sea animals, 
because they are never exposed Whether they may not be a 
liuk to connect the animal and vegetable kingdoms may be a 
matter for further investigation. 

Food IS of course a very important factor as regards the size of 
AhnimaLg 1 have noticed, in my work on * ' Bntish Conchology/' 

‘ A Lecture by J Gwyn JeArejri, LLJ?., F R,5 Given nt Swuiiea, 
Llanelly, and BBirow-in-Funieu, m Decembn- iBBo and January iBBi 
Contimi^ from p 309 

” Sea/’rw Roy Soc. 1B70, p 4*0. 


" world or watere dark and deep,*' 

One of the most interesting problems relating lo the subject of 
this IccLure u whether the above 11 a poetical idea ur based 
on fact, as regards the absence of light in the abyaaes of the 
ocean 

We do not know to what extent the sun’s rays penetrate the 
sea, nor whether the bottom at all depths is absolutely devoid of 
light. All ingenious apparatus, wluch was cuulrived by Dr 
Siemens for ascertaining the presence of light at different depths 
by means of highly sensitive photographic paper, has never yet 
been properly tried. An experiment of this kind made by Prof, 
Forel proved that m the Lake of Genera, even at a depth of 
only thirty fathoms, the paper was entirely unaffected after pro- 
tracted exposure But the water of that lake is peculiar , It is 
said lo be rendered less transparent by suspended and Boating 
porLicles of mica brought from glacier stream*;, and to have thus 
acquired its deep blue colour I cannot believe that the only 
abyssal light, if there be any, la phoaphorescent 

At all events wt are certain that, as regards the sea, many 
animals at very great dtpths have eyes, and that lliere is no 
absence of colom 

Cuttlefishes, which have eyes not less highly organised than 
our awn, have frequently been obLoiued from depths of many 
hundred fathoms , they do not cat phosphorescent polypes and 
such small deer. Nor are the deep-sea Mulluscablmd. During 
the Porcupine Expet^Iition of 1869 an undesenbed species of 
Pleurotroma from 2090 fathoms had a pair of well-developed eyes 
on short footstalks , and a Fttsus from 1207 fathoms had its eyes 
at the base of the tentacles The last-named molluski chiefly 
prey oil bivalves 1 have taken at moderate depths, living on 
the same ground, closely allied species ^of univalve mollusks, 
some of which were eyeless or blind, and others were provided 
with the usual organs of vision Numerous instances have been 
given by the Challenger naturalists of apparently seeing as well 
as of apparently sightless animals taken at great depths, Prof 
Semper, of Wurzburg, says, in " '1 he^ Natural Conditions of 
Fjiistence as they Affect Animal Life" (18B1), "Many creatures 
furnished with welL-constnicted eyes live associated with the 
actually blind species, and which have been partly enumerated 
above " He mentions among the former five species of flsh (one 
of a new genus) discovered in the Challenger Expedition at 
depths of from 675 lo 2040 fathoms, besides seveial Mollusca 
and Cmstacea. 

Some land-slugs and mollusks (e g Ccontalaeus wnunhsus and 
Achatma ancula) are also blind On the sea- shore and in 
shallow water most bivalves, as uclL os all the species of Chiion, 
arc eyeless. 

borne deep-sea animals are brightly and dee ply-co loured. In 
the Challen^ Expedition shnmps "of an intense bnght scarlet 
colour ” were obtained in very great abundance , and many 
Holothurions or iiea cucumbers were of a " deep Tpurple " hue. 
The same observation occurred to me in the Porcupine and 
Travaxlleur Expeditions 

6. Temperaluie — The highest temperature of the sea-bottom 
observed in the CAd/Zr/ij'/'r voyage at depths over 1000 fathoms 
was 50" '5 Fabr,, in 2550 fathoms ; the lowest was 32“' i only, 111 
1950 fathouis. The average hot tom- temperature at great depths 
does not much exceed the freering-point , but life does not 
^pear lo be affected by that circumstance In the Arctic 
Expedition of 1875 ^ found an abundance and variety of animals 
in icy cold water. 

7. Depths — ^I'he average depth of the ocean between latitudes 
60“ N. and 60" S is nearly three miles, or 2500 fatliomi. The 
greatest depth which ha<i been ascertained by sounding 11 five 
miles and a quarter, or 4620 fathoms, and occurs in the North 
west Pacific Ocean ; it is nearly equal to the height of Mount 
Everest, the highest known mountain, in the proportion of 
27,720 to 29,000 feet, 

8. Inequahties of the Sm-bottam . — ^The operations of the 
Telegraph Construction and Maintenance Company have mate 
naUy added to cnir knowledge of the shape and contour of the 
floor of the ocean They have shown us that the bed of the sea 
is quite as uneveu as the surface of the land, and that it repre- 
sents the same moantains, hills, gorges, and valleys, equally 
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divefbified in the one case by oceanic currents on the burfacc as 
well aa on the bottom, and in the other by foamiof nvers and 
j^tle streams. 1 will give a few InfaUincea of such inequalities 
m the North AtlaDtic. WhUe repainnj* in 1S78 the Anf^lo- | 
Amencan Cable, a tract of rocky ^ound was discovered, about 
100 miles in length, in the nuadic of the North Atlantic, be- 
tween 33“ 50^ and 36“ 30' West longitude, and about 51" 201^ 
North latitude Within a distance of eight miles the shallo\\cst 
sounding was 1370, and the deepest 2230 fathoms, a difference 
of 86oUthoins, or 5160 feet, within four miles the diflerence was 
3180 feet, and within half a mile 13S0 feet. There are also the 
Liura Ethel Bank, with a depth of only 36 fathoms, and the 
'Milne Bank, with 81 fathoms, both about 550 miles from New- 
foundland, which is the nearest contmcntul land Other in- 
stances are the Josephine Bunk, with 82 fathomSj and Gettysburg 
Bank, with 30 fathoms, the distance of the foimer from Cape 
bL Vincent being 250, and the latter 130 miles, with inter 
mediate depths of from 1700 to 2500 fathoms. The soundings 
in the Bulldog Expedition also gave 748 between 116S and 
fathoms, and the Pdlorous soundings gave 69a between 1450 and 
1230 fathoms in another ]iart of the North Atlantic and vciy fai 
fiom any land 

A glance at the large senes of diagrams of the Challenger 
aoundings will at once serve to convince one of the extreme 
unevenness of the sea-bottom everywhere in the Atlantic and 
Pacific oceans It would be didiculc to find a greater degree of 
unevenness in any diagrams of the caiih’s surface, the lolal 
extent of which scarcely exceeds one fourtli of that of the sea 

Di'igioms to illustrate the inequalities of the sea-bottom in the 
case of the telegraph cable, and the irregularities of level m a 
similar extent of hnd in the T'ertlishire Highland**, aie placed 
lief ore you 

9. Pe/OMls — The floor of the ocean is covered by n more or 
less thick layer of 00/e or mud, and of clays of different sorts and 
colours, which is inhabited by various animals One of IbC'ie 
deposits Is called " Globi^atna and is widely distributed 

over the bed of both the Atlantic and the Pacific Another 
deposit is called *' Red Clay," and is found at depths exceeding 
2000 fathoms Mr Murray, one of the Challenger iiaturali^iH, 
has carefully worked out the deep sea deposits which svere 
obseived and collected during the expedition. According to 
him the (jlolngenna-QQjQ ocLurred m the North Atlantic at forty- 
nine statiotiK, from depths between 780 and 2675 fathoms , 111 
the South Atlantic at six stations, from depths of between 1375 
and 2150 fathoms, and in the Pacific Ocean at tw'enty-twu 
stations, from depths of between 275 and 2925 fathoms lie 
aEo menlioaa other deposits, viz Coral-mud, Radiolanan ooze, 
and Diatomaceous oo7c Mr Murray also says that volcanic 
products, such os pumice, lava, and sconx, as well as the 
peroxide of manganese, are universally spread over the bottom 
of the deC)! sea, and, in cnnsequcnce of copper, cobalt, and 
nickel having been detected in the clays, he was tempted to 
sugge:3t the presence of meteoric or cosmic dust m those 
depo'^lts. 

An animated, but quite amicable, controversy has of late years 
taken place as to whether Globigenna (from whidi the first- 
oieiitioned ooze has taken its lume) lives only on the bottom or 
on the surface of the sea, or on botli of them You will doubt- 
less ask, What is a Globigenna '/ It is a microscopic shell, 
consisting of a few globular cells, which are added together m 
the course of growth, the smallest cell being the original cnie or 
nucleus, and the largest bemg the last formed All the cells aic 
full of a protoplasmic substance called sarcode, which is 
amorphous or has no definite structnre^no head, no limbs, no 
-heart, viscera, muscles, or uervei. Its entire body is a stomach, 
•and nothing but a stomach The same kind of sarcode forms 
the living pulp of sponges, which have a homy or glass-hke 
akdeton iiute^ of a sbdl The Glohigerina is a member of an 
axteniive and extremely variable class of invertebrate aniumh 
called Foramioifera ; aud this class, os well as sponge*', belong 
to a kingdom colled Protozoa, the name of whicli impoits nut 
that it was the earliest form of life, but that its organisaliou is of 
the very piliuary nr simplest kind. The cells of me Gloh^eruia 
are m their living state covered with the most delicate spines of 
Qomporatively great length, wiiicli are set outwards, and probably 
oerve to keep at a respectful distance all predatory ammols of aii 
^uolly minute size. Between tliese spines some of the sarcode 
11 occasionally, if not habitually, protruded at the will of the 
wnimol throu^ very fiac pores of' the shell, which gave use to ^ 
the name Foramlmfera. Such prolongations or expansions of | 


the sarcode are called pscudu podia, and are used for capturing 
and taking into the body or stomach animal or vegetable particles 
which serve for food, and are engulfed m Ihc internal sarcode. 
Having premised thus much, and 111 the hope that my descrip- 
tion may be tolerably intelligible to those who have not, like 
myself, stndied the Foraminifera, I will proceed with my account 
or the controversy X have frc([uently taken with a towing^net 
on the surface of the sea a multitude of floating Globigenna, 
which were certainly alive and showed tbeir pscudopodia a*^ w^ell 
as their long and thick -set spines. Major Owen and Lieut 
Palmer, who especially studied the surface -fauna of the Atlantic, 
observed and have published the same facts ^ Therefore when, 
tn the joint report of my colleagues and myself to the Royal 
bociety, on the lesults of ihe first Poreupine Expedition m 1869, 
it was stated or strongly inferred that the Globigerimr really 
** inhabit the bottom on which they are found in such extraor- 
dinary abundance," and that the hypothesis accounting for such 
accumulation by their having fallen to the bottom after ilcath, 
their lives having been passed at or neai the surface, w as Lun- 
clusively dispiovcd, I VLiitmcJ to recuid my dissent ft oai that 
conclusion The obscrv.itions of Mr. Murray, one of the 
naturalists in tlie Chal Unger Expedition, have fuUy coiifinned the 
hypothesis that (jlobig'nnii lives on tlie surface ; and bii Wyville 
'rhoinsoii now admits - it as an established fact But Ur 
Carpenter is not satisfied. He is of opinion that "whilst 
the Globii^cnfhe arc pdagic in an earlier stage of their lives, 
frcipientiug the upper stratum of the ocean, they ■'ink to the 
bottom iiiil Itvim^^ in consequence of tlic increasing lluck- 

iies^i of their cilcircous shells, and not only continue to Itve on 
the sea-bed, Imt probably multiply there — crimps there exclu 
sively." > I must say that I am nut conviuLed by the instances 
and arguments which he adduced in support of his opinion 
I here is no question that a great meny spccic'i of I ora in 1 111 f era 
live always on Llie sea-bottum , but I do nut know that any 
species of pelagic or surface-dwelhng animal inhabits also the 
Eca boUain Ur. Walhch found that the stomachs of star-fishea 
which came up with the soundmg-linc from 1260 falboma con- 
tained fresh -looking Clobi£cnn<r, and that Llie latter were full of 
sarcode Plus dues not prove much, because sea wmter is to 
some extent antiseptic or retaids putreraction, Many star fishes 
feed like earlliwormi, and swallow quantities of organic and 
inorganic matter for the purpose of extraclmg nutiimciit from 
it bii Wyvdlc Thomson says, in Iws paper “On Diedgmgs 
and Deep-bea Soundings in the South Atlantic " {Proc K. §, 
vol xxii p. 427), that the appearance of Chbi^erina and certain 
other Foramiiiifeia, “when living on tlie surface, is so totally 
diflcrcnl from that of the shells at the bottom that it is impossible 
to doubt that the latter, even although they frequently conlam 
organic mattei, are all dead" Mr Murray odds R. 5 , 

vol, XXVI. p. 535) — '*No living apecinicn of a Glokigerina^ on 
Oihiihna^ ^ Pulvinulina^ or of the new genera found on the 
surface, w hicli undoubtedly came from the boLoin, has yel been 
met with. The foregoing oliservatioiis appear to ju^^tify the 
opuuon that the^c organisms live only 1 11 Ibe surface and sub- 
surface waters of the ocean " 

I will not however presume to assert tliat Ur Carpenter may 
not bp right , but is he justified in taking for j^anled “ that the 
onus probandi rests oil thoRe who mamtam that the Glotngerinu" 
do not live 011 the bottom > It is rather difficult to piove such 
a negative. 

The colour of the " Red Clay ” wai^altiibuted by Mi . Murray 
to iJie presence of oxide of 11 un 

Mr Etheridge obligingly examineil some of the peliblus and 
minerals winch I bad dredged m the Valorous Ex^iedition at 
depths of from 690 to 1750 fathoms. He reported that many 
of them were “most likely derived From Iceland.” If this were 
the cose, the pebbles and mmeriU might have been Lransjiorted 
by a deep submarine current. 

The deposits m very deep water, and beyond the range of 
fluviatile and tidal action, arc so Rlight as to be almost and 

are chiefly composed of the skeletons or hanl partis of Globigt' 
rvtef. Diatoms, and Radiolarue The subjacent layer of mud or 
ooze, where U la beyond the scoiie of river action, may have 
been Formed from the 1 uins of a sunken caadnent 

The proportion of carliunale of lime contained in the deep- 
qea mud or ooze of the North Atlantic, which was procured in 
the first two cruises of the Porcupine Expedition of 1869, slightly 
diflered. In a sample from 1443 fathoms, dredged off the welt 

■ 7<7tf/7ia/ of ihe Linnean '^□cieiy, vol ix. p 147 

■ /*»«■, Roy Soc vnl xxiu p 34 ^ p. 335 
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coast of Ireland in the first cnuse, the proportion given by the 
Utc Mr David Foibea was only about one-half, while m another 
■ample from 2435 fathoms, dredged off the south coast of Ire- 
land in the second cnu&e, Mr. Hunter found a hi tie over 60 per 
cent. 

As to a myitcrious deposit called BaihybitUt Mr Buchanan, 
who hod charge of the chemical work on board the Challenger, 
proved by careful and related analysis that this subv^tance was 
not organic; and he ''determined it to be sulphate of lime, 
which had t^en eliminated from the sea- water, always present 
in the mud, as an airorphoui precipitate on the addition of spirit 
of wine," Mr Murray came to the same conclusion, and the 
lifeless and inorganic nature of Bathybms may now be considered 
settled. This gelatinous alimc wai once imagined to be primor- 
dial, and to constitute the bash of life But the sea- bed is the 
tomb of past generationc, not the womb of creation. 

10. Gichgual. — The late feir Charles Lyell says, in the iixth 
edition of his Elements of Geology" (1865), “that white 
chalk is now forming 111 the depths of the ocean, may now be 
regarded as an ascertained fact, because the Globit^enna bulloidts 
la specifically undistinguishablc from a fossil which constitutes a 
large part of the chalk of Europe." He as<-umed that the 
Globigenna inhabited the onze on tne fea-bed. Eduard Forbes 
and other geologists had initiated and adopted the some view that 
Chalk was a deep-sea deposit. In my Prcjiidenlial Address to 
the Biological bcction of the BntLsh Association at the Flyuioulh 
Meeting m 1677, I ventured to question Lhe validity of this 
theory, and especially that which my colleague and friend Sir 
Wyville Thomson smarted ns to the “continuity of the Chalk" 
from the Cretaceous to the present period. I there endea 
voured to show that the Chalk differed m composition from the 
Atlantic mud, and that the fauna of the Chalk formation repre- 
sented shallow and not deep water. My view ha<;, I am glad to 
say, been to some extent admitted by bir Wyville Thomson in 
his ** Re|Kirt on the Scientific Results of Lhe Voyage of II M S. 
Challenger^' when he ipeaka (pp. 49 and 50) of the belt of 
“ ahallower water ” during the Cretaceous period At all event*-, 
Mr. Wallace has lately accepted and confirmed my opinion ^ It 
13 highly probable that the Gault, which underlies the Chalk and 
is the lowest member of the Upper Cretaceous formation, was a 
deep-water deposit, because it abounds in small shells of the 
Area and CorSttla families, wluchare wanting in the Chalk , a*! 
well ai 111 Ammonites and other free-swimming Cephalopods 

Mr. Solia«i, indeed, in his paper “On the Flint Nodules of 
the Tnmmingham Chalk" {Annals and Magazine of Natural 
History for December, 1880) believes that some dcep-i.ea mud 
16 analogous u ilh the Chalk He is aware that the former con- 
tains siliceous or^nisms and the latter none , and he supposes 
that the flints had been in some way derived from these organ- 
isms But how flints originated and were formed is still a vexed 
question. Mr Sollas is perhaps our best authority on Sponges , 
but he states (p 444) that “the bottom-water of the sea is re- 
markably free from organic matter " This statement does not 
agree with the analyses of the bottom-water of the sea which 
were mode by Mr. Lant Carpenter, Dr. Frankland, and Mr. 
Buchanan, the chemist of the Challenger, nor with the observa- 
tions of Sir Wyville Thomson in his “Depths of Lhe Sea," in 
which he (lays (p. 46) “the bottom of the sea a mass of 
animal life " 

Several species of Moilusca which were previously known as 
fossil only, and were supjmsed to be extinct, have lately been 
dredged by myself and others from the bottom of the Atlantic 
Some of these same species had been described and figured by 
Prof. Scguenia of Messina from Pliocene beds in b icily. I have 
no doubt that many more, perhaps all, of such fossil species 
will be hereafter discovered in a living state by means of deep- 
sea explorationii. 

Some geologists, and especially of late years, have advocated 
the theory that oceans have continued for an enormously long 
pwod to occupy the some areas that they still occupy Mr 
Darwin wax, 1 believe, the first to broach this idea He says, 
in the chapter “ On the Imperfection of the Geological Record," 
“ We may Infer that where onr oceans now extend oceans have 
extended from the remotest period of which we have any record ; 
and, on the other hand, that where continents now exist large 
tmets of land have existed, subjected, no doubt, to great osalla- 
tions of level, since the earliest Silurian period." Iliere does 
not seem to be any fact adduced or reason given for either of the 
above inferences. 

^ "lilud Lifi.*' 


If the present oceans and continents havercmauied unchanged 
since the Siiunan period, how can we account for the wide- 
spread distribution of foasiUferous formations, Paleozoic, Meso- 
243 JC, Cainozoic or Tertiary, and Quaternary or Recent, miles in 
thickness, all over Europe, Asia, Africa, AustnL]a.Ma, and New 
Zealand ? All oceanic islands are of volcamc origin , but some 
of them contain Miocene fossils, These formations are chiefly 
manne, both deep w ater and shallow ; and they necessarily 
imply the presence of oceans in thobe parts of the globe which 
are now continents and dry land All the “secrets of the deep" 
will probably never be revealed to man, nor is be likely to know 
what tcrrcbtrial formations underlie the floor of the mid ocean 
In my paper “ On the Occurrence of Marine Shells of Existing 
Specie!) at difleicnt Heights above the Present Level of the 
Sea," which was published m the Quarterly youmal of the 
Geological Society for Augiut 1880, 1 blated that many existing 
species of Mollufica which inhabit great depths only are found m 
a fosbil state at considerahle heights above the present level of 
the Siea, so as to show on elevation equal to nearly i2,ocx) feet, 
and that such elev'iLion must have taken place at a very late and 
comparativelv lecent stage of the Tertiary or Post-Tertiary 
epoch. In the face nf facts like this, can we rightly assign to 
the prc*^cnt oceans that geologically remote antiquity which is 
claimed for them ? 

ii- Incidental — Clarence's dream of wrecks, corpses wonder- 
ful treasures, and 

reflected genis 
'llul u/Mj (J the slimy hnilom nf thi- deep. 

And muck'd the dend bunes ih»l Uy ‘•cniter'J by " 

has not yet, 1 believe, been realised by any dredger. I have in 
this way explored fcir between forty and filiy years all our own 
sea^, besides a Ccnisiderable part of those on the coasts of North 
Amenta, GreenLuid, Norway, France, Spam, Portugal, Morocco, 
and Italy , but I have never found anything of value except to a 
naturalist, nor any human bone, although many thousand human 
beings must have perished in those sca^ 

12 CoHcUiduii^ Remarks ., — To give a better idea of the ocean 
and of Its life jn the depths os well as on the surface, let me 
strongly recommend my hearers to read Mr Moseley'i admirable 
volume entitled “ Notes of a Naturalist on the Ckallengiry 
His graphic account of this marvellous voyage far surpasses in 
interest (to say nothing of accuracy) every work of fiLlion or 
imaginalwn, and it has not the melancholy dulness of most 
books on history and travels. 

The subject of this lecture is inexhaustible ; and, as our 
knowledge of it becomes more extended, we must continually 
say with Seneca, “ Our predecessors have done much, but have 
nut finished. Much work yet remains, and much will remain; 
Dor to any one, bom after a thousand ages, will be wauling the 
opt)ortunity of still adding someLliing." Surh incieasc of 
knowledge must tend to confirm our acknowledgment, with a 
reverential awe, of that Gieat Creator whose wondrous works 
are dimly seen in every form of life, marine and terrestiial, and 
especially in 

“ 'll! ihat gillies 

ficnciuh Lhi. wave, yea, m the wave itself, 

^nd iricliiy waste of waicrs '* 


GAS AND ELECTRICITY AS HEATING 
AGENTS^ 

I. 

March 14, 1878, 1 had the honour of addressing you 
“On the Utilisation of Heat and other Natural Forces.” 
I then showed that Lhe different forms of energy wldch Nature 
has provided for our uses had their origin^ with the single excep- 
tion of the tidal wave, in solar radiation ; that the forces of 
wind and water, of heat and electricity, were attributable to this 
Bounce, and that coal formed only a seeming and not a real ex- 
ception to the rule, — being the embodiment of a fractional por- 
tion of the solar energy of former geological age^. 

On the present occasion I wi»i to confine myself to one 
branch only of the general subject, namely, the production of 
beat energy. I shall endeavour to prove that for all ordinary 
purposes of heating and melting, gaseous fuel should be resorted 
to For the double reason of producing the utmost economy and of 
doing away with the bugbear of the present day, the smoke 
nuisance , but that for the attainment of extreme degrees of heat 

' Aleclure by C Willi'iin Siemeiu, D C L , LL D , F.R S , on Juiuory 
m St Andrew's Hall, Glasgow, under ihe auipicei of lhe Glasgow 
Sacjice Lflciure AsMCJaiion, 
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the electric ere possessca advaDtn^es unrivalled by any other 
known source of heat 

Carbonaceous mateLial such os as coal or wood is practically 
inert to oxygen at ordinary temperature^ ; but if wood is heated 
to 295" C. ( 59 j“ F ), or coal to 326“ C. (617“ F ), according to 
expenments by M. Marbach, combination lakes place between 
the fuel and the oxygen of the atmosphere, giving rise to Ihc 
phenomenon of combustion. It n not necessary Lo raise the 
whole of the combustible materials lo thii temperature in order 
to continue the action , the very act of combustion when once 
commenced gives rise lo a great development of heat, more 
than sufficient to prepare additional carbonaceous matter, and 
additional air for entering into combination , thus a match 
luffices to Ignite a shaving, and that 111 it'i Lurn to set fire to a 
build mg. 

The first effect of combustion i-i therefore to heat Ihe com- 
bustible and the air necessary to su^laln cjmbu-^tion to the tem- 
perature of Ignition, but in dealing with the co nbustible called 
coal other preparatory work has to be accoim^li'ihed besides 
mere heating in order to sustain combustion Tlic following is 
an analysis from Dr Percy’s work on "Fuel” of a coal from 
the Newcastle district — 

Carbon ^* 4 ^ Nitrogen 205 

Hydrogen 5 Sj Sulphm o 74 

Oxygen 7*90 Ash 2'07 

which shows at a glance that ncaily 16 per cent of the total 
weight consists of sucli pernunenl g.ises ah hydrogen, oxygen, 
and nitrogen These gases aie paitly ocLluded or absorbed 
withm the coal, but are also combined with carlxin-forniing 
volatile compounds, such as the hydrocarbons and ammonia, so 
that when coal is 5ub|ecled to beat in a closed retort, as much as 
35 pei cent, passes away from the retort in a gi'icous c mdilioii 
and as vapour of viater, partly to condense again in the form of 
Lar, and of ammoniacal liquor, and partly to pass into the gas 
maim, as illuminating gas, a mixture mainly of marsh gas (ChJ, 
olefiant gas (C^HJ, and acetylene (Cgll itb value as an lUu- 
mlnant depending upon the percentage or the last two conslilu- 
enti iich in carbon. The result of the distill ilion of a ton of 
coal will be as follows, from data with which Mr A. Upward 
has kindly hupplicd me — 


Coke 

evt 

13 60 

Tar 

1 20 

Ammoniacal Liquor 


Gas 

3 *5 

Carbonic acid 

o'li 

Sulphur removed by punh ing 

0 30 

I.oss 

0 12 


So great is the loss of heat sustained in an Oidmaiy coal fire, u\ 
consequence of the internal work of v ilatilihation, that such a 
fire IS scarcely applicable for the production of intense degrees 
of heat, and it has been found nccessaiy to depiive the coal m 
the first place of its volatile constituents (lo convert it into 
coke) in order to make it suitable for the bla^t furnace, for 
steel mcltinp’, and for many other purposes where a dear intense 
heat is required, 

III the ordinary coke oven the w'hole of the volatile con- 
stituents are lost, and each 100 lbs of coal yield only 66 lbs of 
coke, including the whole of the earthy constituents which on 
a large averan may be taken at 6 lbs , leaving a balance of 
60 lbs of solid carbon In burning these 60 lbs. of pure 
carbon, 220 lbs. of carbonic anhydride (COg) are produced, and 
in this combination 60 x 14,500-870,000 heat units (according 
to accurate determination!!> by Favre and Silbermann, Dulong, 
and Andrews) are produced 

The 34 per cent, of volatile matter driven off yield, when the 
condensible vapours of water, ammonu, and tar are separated, 
about 16 lbs, of pure combustible gas (bein^ equal to about 
10,000 cubic feet per ton of coal), which in combustion produce 
16x22,000 = 352,000 heat units The escape of these gases 
from the coke oven constitutes a very serious loss, which may 
be saved, to a great extent at least, if the decarburisation is 
effected in retorts. The total heat producible from each 
100 lbs of coal 19 in that ca<:e 870,000 + 352,000=1,222,000 or 
12,220 units per lb. of coal Deduction must, however, be 
made from this for the heat required to voUtdiae ^ lbs of 
volatile matter for every too lbs, of coal u^ed, and also for 
heating the coke to redness, or say to 1000” F. Considering 
the multiplicity of gases and vapours produced it would be 


tedious to give the details of this calculation, the result of 
which would approximate to 60,000 heat units, ^or 600 units 
per lb of coal treated 

We thus arrive at 12,200-600=11,600 heat units os the 
maximum result to be obtained from i lb of bebt coal. Con- 
sidering, however, that the coal commonly used for industrial 
purposes contains more ashes and more water than has been 
here assumed, a reduction of say 10 per cent, is necessary, and 
the calorific power of ordinary coal may fairly be taken at 
10, 500 units per. lb. 

In applying this standard of efficiency to actual practice 
It will ht found that the margin for improvement is large 
indeed Thus in our best steam-engine practice we obtain one 
actual HP. with an expenditure of 2 lbs of coal per hour (the 
belt results on record being 1*5 lb. of coal per Indicated HP ) A 
HP. represents 33,000 x 1,980,000 foot -lbs. per hour, which 

13 = 990,000 foot Iba , or units of force, per lb. of fuel. 

2 

Dr Joule has shown us that 772 foot -lbs represent one unit of 


heat, and i lb of coal therefore produces 


99 0>ooo 

772 


= 1282 units 


of heal instead of 10,500, or only oue-eighlh part of the utmost 
l>ossible result 

In melting steel in pots in the old-fashioned way, as still 
piaclibcd largely at Sheffield, 2| tons of beat Durham coke are 
consumed per ton of cast steel produced. The latent and 
sen-iiblc heat really absorbed in a pound of ‘•leel m the opera- 
tion, doco nut exceed iSoo uniis, whereas 2^ Ibb of coke are 
capable of producing 13,050 x 2 5 — 32,625 unite, or i8 bmesthe 
amount actually utilised. 

In domestic economy the waste of fuel is aUo exceedingly 
great, but it is not easy to give precise figures representing the 
loss of effect, owing lo the nmnifuld purix)seb to be accomplished, 
including cooking and the heating and ventilation of apart- 
ments If ventilation could be neglected, close stoves such oa 
are ii''ed 111 Russia would unquctiUoiiably furnish the most 
ccinomical mode of heating our apartments , but health and 
comfort aieaftei all of greater importance than economy, and 
these are best secured by means of an open chimney. Not only 
does the open chimney give rise to an active circulation of air 
through the lOom, which is a necessity for our well-being, but 
heat is supplied to the room by radiation from the incandescent 
mitenal instead of by conduction from stove surfaces, in the 
one case the walls and funiilure of the room ab orb the Uiminoiu 
beat ray«, and yield them back to the transpaient air, whereas, 
111 the latter case, the air is the first recipient of the stove heat, 
and the walls of the room remain comparatively cold an 1 damp, 
giving ii^e to an unpleasant musty atmosphere, and to dry rot 
or other mouldy growth. The adversaries of the open fire- 
place siy that It warms you on only one side, but this one-sided 
radiant heat produces Vi\x)n Ihe detii^cns of this somewhat humid 
countr}^ and indeed upon all unprejudiced people, a particolarly 
agreeable sensitiun ; wdiich is prjuf I think of its healthful in- 
fiuence. The hot ladiant fire imitates indeed the sun m its 
effect on man and matter, and before discarding it on the score 
of waiteFulness and smokiness, we should try hard, I think, to 
cure it of Its admitted iinpcifcctions 

If incandescent coke is the mam source of radiant heat, why, 
It may be asked, do we not resort at once to coke for our 
domestic fuel 7 The reasons are twofold the coke w'ould be 
most difficult Lu light, and when lighted would look cheerless 
without the lively nickering flame 

The true solution consists, I venture to suljmii, in the com 
binatioii of solid and gaseous fuel when brought thoroughlv 
under control, by first separating these two constituents of coal. 
I am bold enough to go so far as to say that raw coal should not 
be used as fuel for any purpose w hatsoever, and that the first 
step toward the judiciou'i and economic production of heat is 
the gas retort or gas producer, in which coal is converted 
either entirely into gas, or into gas and coVe, os is the case at 
our ordinary gas works 

When in the early paii of the present w inter London was 
visited by one of its densest fogs, many inind^ were directed 
towards finding a remedy fur such a state of things. In my 
own case it has resulted in an arrangement w'hich has met with 
a considerable amount of favour .in I practical success, and 1 do 
not hesitate to recommend it to you also for adoption. Its 
general application would, as regards dw'elling-hjU'«C 3 , make 
our town atmosphere a* clear as that of the hiirroundingcoimliy. 
If It can be shown that the arrangement may be easily and 
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cheaply applied, that it will relieve our housemaids of the moit 
irksome portion of their doily work in laying hres and cleaning 
grates, and that a wann and cheerful fiie can be made at a 
coniidtrably cheaper rate than when umng coal, you will admit, 
I hope, that the proposal is worthy of a trial. 

In outward appearance my fire-grate, which I have not made 
the subject of a patent, and which may therefore be put up by 
any grate or gas-fitter without restraint, u very similar to the 
ordinary coal- grate , the latter may indeed be converted into the 
smokeless grate at a very trifling cost The essential features of 
this grate are that solid corbonaceou!) fuel, aurh- os coke or 
anthracite, are used m combination with os much gas os is found 
necessary to raihe the former to the point of incandescence, that 
the combustion u entirely conhoed to the front of the grate, 
whence radiation into the room takes place, and that aUy heat 
reaching the bock of the grate is conducted away and utdiscd m 
heating the incoming air, by which combustion in front of grate 
IB supported , m this way greater brilliancy and considerable 
economy arc realised 

One arrangement by which this is effected is represented in 
diagram j (see Nafuuk, vol xxiii. p. 26). The iron dead jdale 
c u riveted to a stout cupper plate a facing the back of the fire 
mte, and extending five inches both upwards and downwards 
from the point of junction. The dead plate c stops short about 
an inch behind the bottom bar of the grate to make room for 
a half-inch gas-pipe^ which is perforated with holes of about 
one-sixteenth of an inch placed at di^tanccb of one and a half 
inch along the inner side of its upper surface. This pipe reals 
upon a lower plated, which is bent downwards towards the back 
SO as to provide a vertical and hori7ontal channel of about one 
inch in bieadth beiwcen the two plnlcs, A trap-door c, held up 
by a spring, is provided for the discharge of a^hes falling into 
this channel, The vertical portion of this channel is occupied 
by a strip of sheet copper about foui inches deep, bent in and 
out like a lady’s fnll and riveted to the copper back piece 
Copper being an excellent conductor of heat, and this piece 
presenting (if not less than a quaiter of an inch thick) a con- 
siderable sectional conductive area, transfers the heat from the 
back of the grate in the fnll-work in the vertical channel. An 
air current Is set up hy I his heal, which, m p.‘i<>sing along the 
horizontal channel, impinges on the line of gas dames and 
greatly increases their brilliancy So great is the heat imparted 
to the air tiy this •simple arrangement that a piece of lead of about 
half a pound in weight introduced ihrougb the tra^vdiior into 
this channel melted m five minutes, proving a temperature ex- 
ceeding 619“ F or 326“ C The abstraclion of heat from the 
back has moreover the advantage of retarding the comUusiion 
of the coke there while promoting it at the front of the grate. 

The sketch represents a fire-place at my ohice, ri a room of 
7200 cubic feet capacity facing the north 1 always found it 
difficult ditnng cold weather to keep this room at 60° F with a 
coal Arc, but it has been easily mnintained at that tempeiature 
since the grate has been altered to the gaa-cokc grate just 
described. 

In order to test the question of econiimy, T liave passed the 
gas consumed in the grate through a rarkin>>Qn's lo-light dry 
gas meter , the coke used is also carefully weighed 

'I he result of one day's campaign of nine hours is a consump- 
tion of 6z cubic fed of gas and 22 lbs of coke (the coke re- 
maining 111 the grate being in each case put to the debit of the 
following day) Taking the gas at the average London price of 
3r per 1000 cubic feet, and the coke at iHj. a ton, the 
account stands thus for nine hours ' — 

ti 

62 cubic feet of gas at 31. td per thousand 2 604 

22 lbs coke at isj. a ton . 2 ' 12 I 


Total 4 725 


or at the rate of o 325^ per hour. In its former condition as a 
coal- grate the consumption exceeded generally two and a half 
large scuttles a day, weighing 19 lbs. each, or 47 lbs of cob], 
which at 23J. a ton cauaL 5 7i£ for nine hours, being 0*6331^ 

S er hour This result shows that the coke-gas Are, os here 
escribed, is not only n warmer but a cheaper Are than its pre- 
decessor , wdth the i^vantages in its favour that it is lit without 
the trouble of laying the iue, as it is called, and keeps alight 
without requiring to be stirred, that it Is thoroughly smokeless^ 
and that the goi can be put off or on at any moment, which in 
most cases means conviderable economy. 


A second and more economical arrangement as regards Ant' 
cost iB shown m diagram 2 (Nature, vol xxHi , pp. 92, 93), 
and consists of two parts, which are simply added to the existing 
grate, viz. (i) the gnspipc with a single row of holes of 
about ^ inch diameter, 1 5 inch apart along Ibe upper side 
inclining inward, and (2) an angular plate a, of cast iron, with 
projecting nbs extending from front to back on its under side, 
presenting a considerable surface, and serving the purpose oA 
providing the heating surface produced by the copper plate and 
fnll-work m my Arst arrangement In u.sing iron instead of 
copper It is nece sary however to increase the thickness of these- 
plates and ribs in the inverse ratio of the conductivity of 
the two melaK, or as regards the back plate, from ^ Inch to | 
inch according to the best determinations recently published by 
8ir W Thomson, This thickness would be practically incon- 
vcnieiir, and in order to avoid it the construction of the grate 
had to be modified fur ca^t iron. 

An inclined ]ilate fastened to the lower grate bar directs the 
incoming air upon the heating surfaces and provides at the same 
time a support for the angular and ribbed plate, which is simply 
dropped into its Arm position between it and the back of the 
grate. 

The front edge of the horizontal plate has vandyked openings 
r, furuimg a narrow grating, through which the small quantity 
of ashes that will be produced by combustion of the coke or 
anthiacite in the fmnt part of the grate discharge themselves 
clown the inLlme tow ardb the back of the heart^^, where an open 
aikh-paii may be placed for their reception. 

In adapting the airangemcnt to exi^iLing grates, the ordinary 
grating may be retained lu suppoil the angular plate, whicli hoji 
ill that cace its lower ribs cut snort, to the level of the horizontal 
grale 

Hut It may be asked, Are you Bure that the coke and gas grate 
you advocate will do away with fogs and smoke ? My answer 
IB, that It would certainly do away with smoke, because the pio- 
ducts of combustion passing away into the chimney are perfectly 
transparent Mr, Aitken has, however, lately proved in an 
interesting pa^ver read before the Royal Society of Kdinburgh, 
tlmt even with jierfect combustion a microscopic dust is sent up 
into the atmosphere, each particle of which may Form a mole- 
cule of fog We have evidence, indeed, that the whole universe 
IS hllcd with dust, and this is, according to Prof. Tyndall, a 
fortunate circumstance, for without dust we should not have a 
blue, but a pitch-black sky, and on our earth we should be, ac- 
cording lo Ml. Aitken, without ram, and should have to live m 
a pcipetual vapour bath The gas Ares would contribute, il 
appears, to this invisible dust, and we should, no doubt, continue 
to have fogs, but these w'ould be white fog-, which would not 
choke and blacken us It is not clearly sliown what this Ane 
dust, resulting from the combu'^tiun of gas, consisits of, and it 
seems 1 c-isonablc to suppose that m perfect combustion it will 
be avoided 

Granted the cure of smoke, it might still be questioned 
whether such a plan as here proposed could be carried out on 
Bo laigc a scale as to affect our atmosphere with the existing 
mains iiul o^her plant of the gasworks If gas were to be de- 
pended U])on entirely for the production of the necenaiy heat, ax 
IS the case wnh an ordinary gas and asbestos grate, it could 
easily be proved that the existing gas mams would not go Far to 
«^upply the demand , each grate would consume from 50 to 100 
cuDic feet an hour, representing m each hou^c a consumption 
exceeding many times the hiipply Lo the gaslights. My experi- 
ments prove, however, that an average consumption of from 6 to 
8 cubic feet of gas per hour suffices to work a coke gas grate on 
the plan here proposed This is about the consumption of a 
large Argand burner, and therefore within the limits of ordinary 
supply 

But independenily of the practical question of supply, it is 
desirable on the score of economy to rely upon the solid carbon 
chiefly for the production of radiant heat for the following 
reason — 

1000 cubic feet of ordinary illuminating gas weigh 34 Ibi., 
and the heat developed in their combuBtion amounts to 
34 X 22,000 = 748,000 beat units. 

One pound of solid coke develops in combustion, say, 13,400 
heat units (assuming 8 per cent, oF incombustible admixture), 

and it requires 74^00° _ ^6 or just half a hndredwflight^ 
' 3i 4®® 

of this coke to produce the same heating efTect as looo cubic 
feet of gas. But 1000 cubic feet of gas cost on an flverogt 
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6</. and half a hundred weight of coke not more than (at 
flor a ton), or only one-seventh part of the price (»f 

If heating gas wai supplied at a much cheaper rate, it ^ ould 
in many coses be advantageous to substitute incombustible 
matter, such as ballB of asbestos, for the coke or anthracite. 
The consumption of gas would in that case have lo be increased 
very considerably, but the economical principle involved (that 
of heating the air of combustion, by condiicliou from the back 
of the grate) would still apply, and produce economical results 
as compared with those obtained by the gas-asbestos arrauge- 
mentb hitherto used. 

To illustrate the elTiciency of tlus'inodc of healing the in-com- 
ing an by what is called wa^te heat, I will show >ou another 
application of the same principle which 1 have made very 
recently to the combiution of gas for illaminating purposes. 

{To be continued . ) 

THE RECENT SEVERE WEATHER 

TN a recent contnbution to the literature of meteorology Mr 
^ E J. Lowe, F.R.S., endeavours to piovc that droughts and 
great frosts arc pcriodicaJ, occurring at intervals of between elc\en 
and twelve yeojs. In support of this theory he remarks “There 
can be no reasonable doubt that the cycles are moic than eleven 
years and less than twelve (more nearly eleven than twelve),” and 
a table of “ gicat frosts’' is given, from which we take the dates 
for the present century in the same order as printed 

iSoi — 2 1819 — 20 1H60 — 61 

1813—14 1837— 3S 57 

iBio— II 1840 — 41 1870 — 71 

The present year may now be added to the abo\e list 
It will be noticed that there arc some variations 111 the lengths 
of the 1 liter vening periods, but there is at the ‘‘ame lime a 
di'.Linct itcurrcnce ot eleven-year epochs 

The great frost of the uioiilli just ended will doubtlc'^s foim 
one of the mam features in the meteorology of the nineteenth 
century In the table below ate given the average temperatures 
of the United Kingdom for the three weeks ended January lo, 
17, and 24 of the piesent year, together with the temperatures 
for the same weeks ended January 12, 19, and 26 of the year 
1880 Each year the average for these periods wai below the 
mean sea'.unal value The deficiency is given m the fifth and 
tenth columns 
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The weather during the above periods was cold in both years, 
and the deficiency of solar heat is more noticeable, if the figures 
of the second and Lliird weeks in each year arc compared On 
several days bright sunshine occurred for several hours, yet at 
some stations the sunshine was so weak as to fad to mark the 
recording cards of Prof Stokes's sunshme recorders, 

The weather over the whole of north-western Europe ha« been 
generally intensely cold, and on JoniuiTy 28 the temperature at 
Haparanda (extreme north of Gulf of Bothnia) was reported as 
being 60“ F. below freezing point H. W C 


THE AURORA OF JANUARY 31 


have received the following connnuiucatlons on the recent 
brilliant display of aurora : — 


JIavikg noticed an auroral througb tiie mist on Ihe 
evening of January 30, 1 looked iait evening, the 3111, and 


saw what to me at least was 'a new appearance. There was a 
strong yellowish -white auroral light In the north, with an uneven 
boundary — not a wrell -defined arch From it there arose, at 
intervals of a minute or tw'o, what looked like wisps of luminous 
mist of an elliptical form, wath their longer axes cast and west. 
These chased one another towards the zenith, appeal mg| and 
disappearing with great rapidity, so that one could haidly say 
"look’” before they had vanisned boinelimes three m four 
were fiasbmg ont at once They were of large si/c, and being 
imaccusLomctl lo the description of such objects, I know not how 
to describe their size. They must however have subtended lion 
zontally angles of 45'^ and more at the eye. This appearance 
lasieil, from the time I fii^it looked out at about 6b 45 >u>i 
about ten minutes or Less, and then the appearance gave place to 
oidinaiy streamers, yeliowisli-w'hiLc at their base and rosy tow ards 
Iheir summits. 

The flashing lights which 1 have mentioned suggested to me 
this idea One has seen two men shaking a carpel held at two 
adjoining cornerii Their strokea not exactly coinciding, an 
irregular, uiidiilatory movement 1-, produced, something like the 
waves of a chopping sea. If a stratum of sonietAmg in such 
a state of undulation above the atmosphere, and became visibly 
luminous ivherc the crests of the undulations dipped down mtn 
the atmuspheie, it wouM produce the kind of appearance that I 
saw OsjiOND Fisher 

Harlton Rectory, Cambiidge, February 1 • 

Lest the magnificent auroral display of last evening has not 
been generally visible, the following short account of it, as 
witnessed here, may not be unacceptable to the readers of 
Nature 

At about 6.15 pm indications of the disturbance W'cre 
noticed in an unusually bright appearance of the sl^y from the 
north-east tu north west by ivest, tlie light being white, 
and similar in character Lo that reflected from Lhc upper 
part of a bonk of fog Uy 6.25 the upper limit of this pheno- 
menon had gradually changed into a number of bands, alter- 
nately bright and dark, but not well defined, which aher another 
short interval disappeared in a change of the light to a very 
ruddy tint, accompanied by a kind of throbbing in the north, 
exactly like rapid repeti turns of famt lightning At this period a 
great number of parallel bands of light of a beautifully clear 
salmon tint w ere extended from the ruddy bank m a loutherly 
direction, those from the north passing beyond the zenilli, and 
losing then definition in a dilTused jialch of light of the same 
colour These bands slowly faded aw'uy, but were succccdctl by 
a similar and equally beautiful display at from ten to fifteen 
minutes later 

About seven o’clock 1 walked two and a half to three miles in 
a northerly cliiection, and found in ascending a slight hill that 
the fog w'os sufficiently thick to obiicure the stars Thi^ I 
imagine explains lhc peculiar bank and thick appearance of the 
light neai the hoiizon. 

The whitish illumination in the 4ame quarter of the sky was 
still visible at 12 p m John IIarmer 

Wick near AruudeJ, P'ebruary i 

A DRILLTANT aurora boieal IS has been visible here this evening. 
It commenced at twenty minutes to seven, extending from west- 
north- west to 1 little cast of north The western part was of a 
deep ruddy colour, extending (at a rough estimate) some 35 or 40 
degrees from the horizon, and varied by long white slreamei's, 
one of which — nearly due noith — reached tn within 15 nr 20 
degrees of the zenith I wus'nnable to watch it for more than a 
few minutes, but at half- post. ten the sky in the same direction 
was still remarkably bnglit R. W. Taylor 

Kelly College, Tavistock, January 31 

A VERY bnlhont auroral diBpWy was visible here last night 
There was a Hhorf heavy shower of hail and ram at six o'clock, 
and the sky was entirely overclouded. Thirty minutes later the 
'^kywQs agam clear, und the northern honzon was beautifully 
illuminated, and brood quivering bands of light stretched from 
thence upward beyond Ufe zenith, some in unbroken continuity, 
while otnon wore brokcn^iip. Not connected with these rays, 
.end on the south side of the zenith, were frequent Hashes of 
light, uuolly creHcentic in form. The hght near the faoniDn 
wua Bilvevy and moonlight like, but higher up it became much 
ruddier. I watched the aurora from 6.30 till 7, when I Was 
obliged to go in-doors till ro 30, and then able to observe it 
again. At that time the bght near the northern honzon had 
greatly mcreased hi bnghmess, but fewer bonds extended 
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upwiu*?!! and to a le» diittnce, As I walked home along elevated 
country roods, the effect produced bv 0 dark sky on one side 
with 0 bright iky on the other, ts if lighted up by an invisible 
full moon, wu very beautiful. £ H 

Sheffield, February i 

The aurora borealis which occurred last night was first visible 
here at d p m As is usual, the glow extended in an arc about 
15” above the horizon, and was ora faint greenish colour, 

From it arose frequent streamers of the same colonr, having a 
slow westerly motion - these streamers attained to various heights, 
one at 6.55 reaching almost to the zenith ; their colour, of 
various intensities, was as a rule greenish, but at times (he 
streamers uere of a reddish tint, more remarkably that one 
which occurred at 5.55, above referred to At 6 50 the low 
arc changed its choncter, becoming irregular, finally assumed 
the form of a double arc, of which the centres of curvature were 
north-east and north-west of the place of observation. 

At irregular intervals, during the whole of the first half hour, 
after the first appearance of the aurora, a flickenng arc of light 
would ascend from the lower arc, up to an elevation, in many 
cases, of about So* At 7 p m. the aurora decreased in intemity, 
and at about nine o'clock bod disappeared. 

Cirencester, Fcbniaiy 1 G ^V Prevost 


UmyE/iS/TV AND EDUCATIONAL 
INTELLIGENCE 

Oxford. — The term’s work has been delayed a little by the 
severity of the weather. Many of the colleges were but half 
filled on the regular day of meeting. 

At the University Museum the following courses will be given 
during the term ‘ — Prof. Heniy Smith lectures on Pure Geometry, 
and Prof, borth Price on Geometrical and Physical Optic*^. 
Prof, Chfton will lecture on Terrestrial Magnetism at the 
Clarendon Laboratory. In this department Messrs Stocker and 
V, Jones will lecture on Mechanics, and will give practical 
instruction in Physics. In the Chemical Department Dr OdJing 
will continue his course on Organic Chemistry. Mr. I'^isher will 
lecture on Flementary Inorganic, and Dr, Watts on Elememtary 
Organic, Chemistry. The laboratories will be open under the 
direction of Messrs. Fisher, Watts, and M Robb Dr V D. 
Brown will lecture (for the Professor) on Chemical Affinity In 
the Plivsiological Department, in the absence of Dr. RoUestnn 
through illness, (here will be practical instruction given by 
Mes*-r^. Robertson, Hatchett Jackson, and Thomas Mr. 
Jackson will lecture on CircuUlion and Respiration j Mr. 
Thomas on Comparative Embryology ; Mr. Robeitson will form 
a claik!i for Practical Microscopy , and Mr Lewis Morgan will 
form a class for Human Anatomy 

The following afternoon lecture^; will he given in the ^luscum 
Prof, Prestwich will lecture on the Pakeozoic Strata, and Prof. 
Westwood will give an informal lecture on the Arthropoda 
In the University Observatory Prof Pritchard gives two courses, 
one on the Lnnar and Planetary Theories, the other on General 
Elementary Astronomy, once a week m the evening 

At the Botanical Garden Prof. Lawson gives a course of 
elementary botany. 

At the Colleges which possess laboratories the following 
courses will be given — At Christchurch Mr, Baynes wiU 
lecture on Thermodynamics ; Mr. Dixon, owing to the 
illness of Mr. Vernon Harconrt, will continue his course on 
Inorganic Chemistry. At Balliol Mr, Dixon will lecture on 
Elementary Electricity and Magnetism; at Exeter Mr. Lewis 
Morgan will lecture on Histology ; at Magdalen Mr. Yale will 
nve a senes of practical demonstrations on the Physiology of 
Circulation and Respmtion. 

In the School of Natural Science Prof. W. A, Tilden has 
been nominated os Examiner in Chemistry ; Dr S. J. Sharkey, 
of Jesus College, has been nominated Examiner m Biology , 
and Mr. J. W, Russel, of Merton College, has been nominated 
Examiner in Physics. 

An examination for a Fellowship in biological subjects will 
be held m hhreh at University College. The exonunation will 
comprise papers of quetions, and practical work in xoology, 
phyuology, and botany, and will begin on Thursday, March 3, 
at 9 B.1D. Intending candidates are desired to send in their 
names to the Master (if poiaible) before February 1 1, with a 
list of the subjects they offer for exonunation. 'i hey ore also 
invited to mention any original work on which they have been 
engaged, and to send copies of any original articles or books on 


biological subjects of which they are the authors. Candidates 
are desired to call on the Dean with the usual testimonials and 
certificates on Wednesday, March 2, between 5 and 6 p.m. 

Cambridge ^Thc senior wrangler in this year's Mathemati- 
cal Tripos is Mr. Andrew Russell Forsyth, of Trinity College, 
bom In Glasgow in 1858, and educated at Liverpool College 
The next two are Mr Robert b'amuel Heath and Mr. Ernest 
Steinthal, both also of Tnnity. 

In connection with the list pubbshed in these columns In 
December, of those w ho hod obtained first class honours in the 
Nalural Sciences Tnpos, the following statmiici may be of in- 
terest ■ — In the year m which the Tnpos was instituted (1851), 
6 names appeared in the list , the same number in 1861 ; in 
1871, 14 ; in 1878, 22 ; and in 1S80, 31 parsed the esaminatioo, 
obtaining honours. In 1S69, 7 men passed the Special Ex- 
amination in Natural Science for the ordinary B. A. degree , the 
number increased to 25 in the Easter exammation of 1870 , in 
I S78 it slightly diminished to 22, and in 18H0, 16 passed the 
examination in December. So far as these results go, it would 
appear that an increasing number of those students who declare 
for natural science at Cambridge aim at thoroughness m thejr 
work, and are not content with that superficial smattering of 
book knowledge which is considered sufficienl m the examination 
for the Pass degree 

M. Ferry, the French Mini^ler of Public Instruction, hai 
given nn important character j to .the next meeting of the 
schoolmasters of France. Each of the 40,000 teachers of the 
40,000 parishes (communes) is to meet with his .fellow -teachers 
at the proper district towns There are about 2000 of each of 
these little assemblies, each of which is to elect a delegate who 
will go to the chief town of the Department, and all these 
cantonal delegates are to appoint a departmciU of delegates, who 
will go to Pans with a memoir written for cummunicJUion and 
discu&bion before the pedagogical congress All these memoirs 
are to deal with questions proposed by the Government 


SOCIETIES AND ACADEMIES 

London 

Royal Society, January 27. — " Dlatanihus Foxiii a laigc 
undesenbed Dinosaur from the Wenlden Formation in the Me 
of Wight ” By J W. Hulke, F K.S (Abstract ) 

A description of the remains of a large dinosaur, discovercrl 
in 1865 by the Kev, W Imi'i, 111 a bed of ^-haly clay between 
Barnes and Cowk.i^e Lhinc', jn the Isle of Wight Head, 
neck, shoulder gild le, ami fore ribs were mii^ing, but the rdC 
of the skeleton was alninst enlue burnt of the prjisacral ver- 
Lebree recovered show a double costal aiticulation. In the trunk 
and loinB the centrum is cylindroid, relatively long and slender, 
with plauo-conca\c, or gently biconcave ends Several lumbar 
centra are anchylosed together, and the hindmost to the sacrum 
The sacrum comprises five relatively stout and short anchylosed 
centra of a depressed cord i form cro^s -sectional figure The poJ»t- 
sacral verlebrit have a stout short centrum 

The limb bones are short, their shafts slender, and their articu- 
lar ends very expanded The femur has a third trochanter, 
and the distal end of the tibia has the characteristic dmosaurian 
figure 

The back and flanks were stoutly mailed wilh simple, keeled, 
and spined scutes, and the Uil was aUo sheathed in armour 
The animal incbcatctl by these remains was of low stature, 
great strength, and probably slow habits. It is manifestly a 
dinosaur, and 19 considered to be very nearly related to Hylico- 
saums. 

Linnean Society, January 20. — The Rev J. M. Crombic, 
F.I..S., m the chair. — The proposed alterationB in the byc-laws 
were again successively read, voted for, and confirmed, excepting 
sect. 2, chap, vin, which was not confirmed. — Portfolios of 
British sea -weeds and zoopbj^es, prepared by Mr. W Smith of 
Falmouth, were exhibited by the Rev. J. Gould. — A squirrel’s 
nest was also shown and commented on by Mr. Choi. Berjeau 
— A new form of microscopical cabinet designed by Mr W 
HillhoUBC of Cambndge was explamcd by him, its compactnesB 
and portability rendering it advantageous to teachers — Mr. 
Thos. Christy exhibited some hom-ahaped galls ^wing on a 
branch of Ptstnaa atlantica^ and lomewhat similar in appearance 
to those known in India under the name of " Koleru-singhl ” 
golU. From the galla a substance exuded not unlike Chian 
tnrpentine ; Mr Christy also drew attention to the fruit of the 
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White Qttibracho — Note^ on the Orchiden: formed the subject of 
an important contribution from Mr, G, Bentham Orchids earlj 
attracted the attention of botanists, though their popularity as 
objects of cultivation is comparatively a recent phase due in a 
great -measure to I^oddige's celebrated collections and to the 
fashioit set up by the Duke of Devonshire in hi<. famous Chats- 
worth collection, a still further incentive being given by Chas. 
Darwin in his studies of their singular modifications of fertilising 
apparatus and its protecting perianth. In their classification 
SwarU'h labours (iSoo), thereafter the Richard'.’, Dupetit 
Thouars, and others, have been superseded by the influx of 
strange forms then unknown Rb Brown firrt cbtablislied the 
principles of their natural arrangemeiit on a solid basis, and 
J^ndley’s grouping remains true till the present diy. Ulume's 
observations must always take a high rink, and good analytic 
generic characters and illustrations obtain in llic w-orks of Sir 
W. Hooker, Wight, Griffith, Fitzgerald, and others The 
younger Keichenbach lias devoted great attention to the group, 
but we still lack from him a synopsis of cunirasted characters 
adaptive to limitation of tnhes and genera Dr Ffesicr has of 
late studied their vegetative characteis ndvantageciusly , while 
J, G. Deer propose., divisions founded on mndiliLitioiis of the 
labellum, unfortunately neglecting other stnicluial peculiarities 
In reviewing the Lmdleyan system Mr. Bcnthain observes that 
the primary division based on the consistence of Ihe pollen has 
not Dcen replaced by any other equally good, although it is by 
no means absolute He admits that the distinctions dejicndent 
upon the so-caLlod caudults and gland can scarcely be maintained, 
iiuleiiendent of the confusion occasioned by the term having been 
applied to three different parts of the poIlinTry system. The 
result of Mr. Bentham’ii extended examnution of all growing and 
dried specimens procurable, and of the lileralure exiant, ls that 
he divides the order into five tribe, and some tw eiUy-seven sub 
tribes, as indicated below, and be furlUer gises lengthened ex- 
planations of these and of the more remnrkable genera, — 
Orc ir I n R 1. 7 rtf>L ’ / /T/irttwi/r*/’— Subtnbes ( i ) rieumthallc®, (2) 
Micros tyl ex, (3) I ipariem, (4) Dendrobieae, (5) I'lier , (6) llletiew, 
(7) Coelogynex, (8) Stenoglosiin;, (9)Loelica:, Tuhll Vandetr — 
hub tribes (1) Fulophicx, (2) Cymbidiete, (3) Cyrlopodiex, (4) 
htauhopie.v, (5) Maxillarieae, (6) Oncidiese, (7) Sarcanthex, (8) 
Notylex , Tribe III NtoUtaT — Sub-lnbes (i) Vanilles, (2) 
Corymbiex, (3) Spiranthex, (4) Dmndex, (5) Aielhusejc, (6) 
lamodurex , Tnbt IV Sub- tribes (i) Scrapiadcx, 

(2) llabenanex, (j) Diseae, (4) Coryciete , Tnbe V Cypriptdiea, 
— In a paper by Mr F.dw J. Lowe on some hybrid Bntish ferns, 
ilie author's expemnents lead him to believe that PolysUchum 
aenleatum and P. anguhre arc forms of one species, and P 
lonchitis, Lastrea recurva^ and Z. Alpma are merely mountain 
founs of P angitlare and Z. dilaiaUi icspeclively Spores of 
Athyrium Pilix ft\mina were mixed, vi? , vars Vuiori{E, with 
fmellur and ^roteum and var Fieldia^ with Pulleru and var 
Ilowanfnr^ with Dit Boulif., whence sprung varieties of singular 
beauty and vigour. — A revision of the gcnu>, VibiU^ea was a 
communication by Mr W Phillips, which was taken as read 

Geological Society, January ig —Robert Etheridge, K R S , 
president, m the chair,— Jabez Church, M Inst.C L , George 
Augustus Freeman, B.Sc Lond , Charles ITiirdcy, C E., Edwin 
bimpson-Uftikie, F.L S , and Charles John Wood, M Inst.C E., 
were elected Fellows of the Society William Henry Goss was 
proposed as a Fellow of the Society — The following communi- 
cations were read ■ — Further notes on the family Diastoporidx, 
Busk, by G. R. Vine, communicated by Prof. P. Martin Duncan, 
M.B Loud , F.K.b In continuing his review of the family of 
the Diastopondx, the author staled that upon the question of 
the classification of the Polyzoa he is inclined to accept the views 
recently published by the Kev T Hmcks in preference tc the 
earlier ones enunciated by Prof. Dusk. He now described the 
forms Found in the Lias and Oolite, including Dtastopora stroma- 
toporides^ Vine {— Imsua^ Quenst.), D. ventneosa. Vine, D 
ooUhea^ Vine, Z). crtcopora^ Vine. The author then proceeded 
to irgue against the inclusion of the foliaceous forms in the 
genus Dxastopoia, and concluded by giving a definition of the 
genu<i, os DOW limited by himself — further notes on the Car- 
boniferous FcnestelUdr, by G. W Shnibsole, F.G.S. The 
author pointed out the discrepancies in the descnptions given by 
Lonsdale, Phillips, McCoy, and King of the genus FenestHla^ os 
^presented m the Silurian, Devonian, Carboniferous, and 
Pe^ltn farmatlons respectively. lie then proposed a new 
dennltioD of his own, ana described the following species . — F 
McCoy, F. mefnbranacta, Phil. F. nodulysa, Phil., F. 


polypcfatat Phil , F cratsa, McCoy, F hnlkinensis^ sp. nov. ; 

1 and in conclusion he pointed out that the few' species to which 
he has reduced the Carboniferous Fenestellx find their repre- 
seniativcs in the North Amencan continent, only one really new 
Form, Z. Nonooodia»a, having been described there. 

Physical Society, January 22 — Prof. W G Adams la the 
chair — New Member, Mr G Palgrave Simpson, B.Sc — Notes 
on the construction of the photo phone, by Prof Sylvanui 
Thfjinpiion, w'ere read by Prof Rhcmold Prof Tliomp^on was 
led by experiment to question whether Prof, Dell's form of 
photophonc rcuciver was adapted to give the best results Theo- 
retically be finds with a given maximum of incident light dis- 
tributed umformly over the surface, the change of resistance m 
a selenium receiver will vary proportionally with its linear dimen- 
sions, provided its parts be arranged so that on whatever scale 
constructed the normal resistance shall remain (he same. A cell 
n times greater linearly each way will produce n times the varia- 
tion in resist ince for the same total amount of light This 
follows fiom Prof W G Adams’ law- that the change in the 
resistance of selenium is directly as the square root of the illu- 
minating power, 'I'he author also finds that if the thickness of 
the conducting disks in the enlarged cell be kept Ihe same as 
before and their number increased h times, the change of resist- 
ance will be times as great as before Selenium cells should 
therefore be as large as [jossible, and the bgbt should be dis 
tnbuted over them uniformly, not focussed to a point A conical 
mirror would therefore be belter than a parabolic one to receive 
the beam Such a reflector would he cheaper to construct, 
and- theie would be a minimum loss liy reflection, as the 
light would fall perpendicularly on a cylindrical cell parallel 
to Us axis To give the best elTect, Us angular semi-aperture 
should he 45’, and Lius will bring the front end of the cell in the 
same plane as the mouth of the reflector Prof Thompson has 
also constructed an improved cell by winding parallel wires on a 
cylinder of slate grooved with a doublc-lhreaded screw, and 
filling the interval between them with selenium. This form gives 
superior effects to Prof, BeU'i) disk device Mr fshelford Bid- 
well said that long annealing improved the sen^sitiveness of 
selenium for pbotoplione purpoiies. He got the best speech 
from cells of lueli total reiustance, made with fine wire The 
selenium should however have a low specific resistance. With 
the apparatus he showed at a recent meeting of the Society he 
could noir transmit articles from Naiure and the Nnutemtk 
Centw y so as to be heard, every word, by llic listener Prof. 
Guthrie suggested that amorphous phosphorus should be tried m 
place of selenium as a more permanent substance — Mr Glaze 
brook, of the Cavendish I.aboratory, Cambiidge, read a paper 
on the measurement of small resistances and the comparison of 
the capacities of two condenbers. In measuring ^^mall resistances 
by the Wheatstone balance the results differed on varying the 
resistance m the battery wires According to Prof Chrystai 
this was due to a theruio-electric effect produced by the h.ind 
at the middle point of the divided pUtiiium indium wire when 
the contact i>, made with it It could be avoided by making 
this contact fir-^t and ihen making the battery contact Mr. 
Glazebrook investigated the elTtct mathemitically and expen- 
mcnlally. He suggested that the resistance 111 the baUory wire 
should he kept small in comparison with the nlliLr resistances 
and then the effect waa in.apprCLiable It could best be elimi- 
nated by taking two measurements with reversed currents and 
calculating out. The author next considered (Lie effect of a 
small leakage in comparing conde^se^^ by the AVheal stone 
balance methoil The sensibility of this method is increased 
by increa.sing the two resistances and the rcMstance nf the 
galvanometer. Dr. Hopkinson slated that he had found a 
modification of this plan to be very promising For the battery 
he u^ch an induction cod, and for the galvanometer a telephone 
Thus a high electromotive force and sensibility vvab obtained 

Anthropological Inatitute, January ii — Edwaid B Tylor, 
F R S , president, m the chair. — Mr G. M Atkinson exhibited 
some stone celts from British Guiana. — Mr John Evms, F.R.S , 
^ve B short account of the proceedings of the Internal lonal 
Congress of Prehistoric Archxology and Anthrojwlogy held at 
I.isboil in September last, at which he had been present in the 
capacity of delegate from the Imtitutc, One of the excursions 
was to Otta, to inspect the beds in which it was thought that 
traces of man living in Miocene times bad been discovered 
Thu discovery had been accepted by many members of the 
Congress, but Mr. Evans hid not lieen satisfied as to the iin- 
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doubt edly human ongin of the single bulbs of percuM^ton on the 
flints, nor a» to their actually forming integral parts of the beds 
in or on which they were fonndj nor as to the geological anti 
qalty of the beds ^emselTes. — The President read a comznuni' 
cation from Mr, F. F. Tuckclt, on the subject of a supposed 
diminution m the size of heads during the last half century — A 
paper by Mr. W. D. Gooch was rend, on the Stone age m South 
Africa. The paper was illustrated by a large number of spea- 
mens collected by the author. 

Royal AaiaCic Society^ January 2^ — Sir fl C. Rnwlinson, 
K.C.H, president, m the chair. — Tiie following gentlemen 
were elected as Resident Members — Colonel S. C Law, £. 
H, Man, J. W. McCrindle, and Thomaii T. Fermisson, Rev. 
Mr. Cam, Alinaram S. G. Jajrakar of Maikat as Non-Resident. 
— A paper was read by Mr. .Simpson, >.R.G.S., on the identi- 
hcalioD of Nagara-hara with reference to the iravels of 
Hiouen-Tsang. Nagara-harn, lie stated, was the name of 
the chief city of the )elalabad Valley, as also of tbe Pro- 
vince, the extenc of which, according to Iliouen-Tsang, was 
probably from Gundamack to the Khyber Pass, 11 was visited 
by Uiouen-Tsang and Fali-llian, who dc<;cril)c some of the 
buildings in it, fit the same time leferiing to its distance from 
Hidda (now lloda), 'ind thui confirming the suggested identih 
cation, Mr. bimpson slatcrl that when in the JeUlabad Valley 
with General Sir Samuel Urowne's cnluuin in 1879, he m.'uie 
many explorations into the Uuddhist remains there, discovering, 
inter aJm^ an isolated rock covered with rums of Buddhist 
masonry, hearing the local name of Bala-Hi'^Rar (t e. “the 
Citadel ”), the whole ground about it being strewed with stones 
and fragments of topes Around it may also be seen a series 
of ndges, most likely the remains of the ancient defence*! of the 
town. Hiouon-T'-ang states that it was four miles in circumfer- 
ence, and that it was six miles from Hidda, both of which mea- 
sures agree exactly with those made by Mr, Simpson. M. 
Vivien dc St. Marlin, who very nearly worketl out a correct 
map of this district in his *' Mcmoire sur la carte de PAsie 
Centrole," was, Mr. Simpson states, misled by the map published 
in the *' Ariana Antiqua.” 

StaCiatlcal Society, January 18 —Mr. James Hevwood, 
F R.S , in the chair — ^'Phe following papers were read —On 
the method of statistical analysis, by Wynnard Hooper, — On 
the growth of the human body, by J. Towne Dansoii. 

Paris 

Acodeiny of Scieocea, January 24. — M. 'Wurtz in the 
chair, — Berthelot present^ a supplement to hu recent work, 
containing vanous new measurements by himaelf and others. — 
The following paperfi were read .—On the periodic development 
of any function of the radii vectorew of two pLuieth, by M. 
Tiwerand.— On the theory of heat, by M, Resal.— On a new 
disease caused by the botiva of a child that had died of hydro 
phobia, by MM, Pasteur, Chamberland, and Roux. Rabbits 
inoculated with the dilute saliva died within tbirty- 9 U houra ; 
symptoms, Ioba of appetite, paralyiis, asphyxia, congestion of 
trachea, with haemorrhiige, swellings in groin, BXll]e^ dtc. 
Other rabWls inoculated with saliva or blood from the fir>t soon 
died also. The disease is attributed to a small organism (found 
in the blood) , it is of rod shape^. oonstricted aA the middle and 
surrounded by mucous matter. If is like the microbo of chicken. 
cholera, but hat no efleuLon fowiii By artificial cultivation it 
IS changed 111 form seiMwhat, Guinea-pigs, thaugh so like 
rabbits seem hardly affeeled by inocnlation. Dog» that ware 
inoculated died in a few daye^ hut vnthout sjmptoiiiB of 
rabies The diseoaa seems distuiof from rabiei, but the 
aulhora do not at thii stage ollirm its absolute indepen- 
dence. — Experiments proving that tbioMrapyndiae aud iso- 
dipyridine have not the poisonous nicotine^ whence 

they are derived, by M. Vulpian.— The mechanical contact of 
gneiss and limestone in the Bernese Obcrland, observed by M. 
B^tzer, ^ M. Muder. M. Baltzer was requested by the Swiss 
Geological Commission to study the superposition of gneiss 
Oh the Jurassic system in the region named. This [he did in 
1874-76, and his observations are given in the work now pre- 
sented. — M. Heer wu elected Correspondent in Botany in place 
of the late M. Schimper.— Elements and ephemendes of oomet 
/ i88a(Pechule), byM, Bigourdan.— Presentation of a photo- 
graph of the nebula of Orion, by Prof. Draper. The exposure was 
for fifty-one minutes.— On the divisions of certain homogeneouf 
functions of tbe third order with two voiiables, bv M Pepm.— 
On the distinction of integrals of linear differential equations in 


bub-groups, by M Cu’^orati.— -On the separation of the roots ot 
equAtions ifae first member of which 11 decomposable into real 
factors and satisfies a Linear equation of the second order, by M. 
Laguerre.^On the development of elliptic integrals of the firm 
and second species m entire recurrent sene, M, Farkos.— On 
the choice of unit of force m abwlute electric measurements, by 
Lippmanu. The electric standards and chief theorcncal 
formulae being independent of choice of the unit of force, the 
choice IS not of very great importance, and a change of it is 
always easy. The dyne present! 110 essential advantage in soiiw 
cases For unification of measurement in electricity and the 
rest of physics clectncians might take for fundamental units the 
second, metre, and gramme — Laws of liberation of electncity 
by pressure m tourmaline, by MM. Jacques and Cune. The 
two ends of a tourmatine liberate equal quantities of contrary 
electncity. The quantity hberated by a certain increase erf 
pressure is of contrary sign and equal to that produced by equal 
diminution of pressure It is proportional to variation of 
pressure, and independent of the length of the tourmaline. For 
a given variation of pressure per unit of surface it is proportional 
to the .surface, — On baryta used to obtain arsenic, with arsemona 
acid and '^ulphides of arsenic, by M. Brame — Action of dry 
carbonic acid on quick lime, by M. Raoult. When CO| is .sent 
into (say) 100 gr quick lime in a glass vessel which has been 
heated to the point at which the glass begins to soften, the lime 
absorbs the gas very powerfully, and becomes incandescent, 
remaining so about fifteen minutes A bibasic carbonate is pro- 
duced it ]s practically impossible to produce neutral carbonate 
of lime by direct synthesis. Lime that has once been heated 
over 1 100' acts on dry carbonic acid at a much slower rate than 
before. — On tbe losses of nitrous compounds in manufacture of 
sulphuric aad, and a means of attenuating them, by MM. Lnsne 
•xud Hmker The means referred to are a direct injection of 
sulphurous acid. — On the resistance to flexure of tempered glasa, 
by M. de la Hastie. Hiis is proved from ^xpenments to be confi- 
derably superior to that of ordinary glass.^On cholest^ne 
(cholest^iline), by M. WolitzUy — On the preparation of cro- 
tonic aldehyde, by Mr, Newbury. — On the Mus /t/ondii, or 
musk-rat of the Antilles, considered as a type of a new sub-genu« 
in the genus Hespetomys^ by M •Trouessart, — Formation of 
the blastoderm in Araneidea, by M. Sabatier. — Retection of two 
metres of the small intestine, followed by cure, by M. Kr>eberl6. 
— The wild vine! of California, by M. dc Savignnn, There are 
five varieties of these, though all have hitherto been usually 
compnsed under the name Vitis Colifcrma — On Theligonum 
cyttocrafnbfy L., by M GiuUand. 
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ALPINE FLOWERS 

Alpenhlumm ihrc Rcjmchiung durch Insekten Uftd thre 
Anpassungcti an die\fllfen Von Dr Ilcim.in Muller, 
Obcrlchrer -in der Ke.ilschule I. Ordnunt' zu Lippsladt 
8vo, 6ii pp (Ixip/itf W. Engclmfirm, 1881.) 

T he naturalist who studies animals or plants in a 
state of nature must often wish that he could test 
his conclusions expci imentally by vai )iny the conditions 
under which a given set of facts aie observed lie 
wishes that he could change the food of a group of 
organisms, or the climate to which they w'cie exposed, or 
that he could diminish the numbers of one ^ub-gioup 
while those of anotlici were increased. As he cannot do 
this he js obliged to be content with treating the facts 
within his grasp in the spirit of an cxpenincntalisl, by 
comparing laige classes of facts as they occui under 
different conditions 

The present volume of Dr MuIlcr^s is something more 
than a descriptive study of the means of fertilisation found 
among alpine plants, foi it is an adniiiable example of 
the kind of comparative inv^estigation lo which we have 
alluded, and as such is an evtiemely valuable contribution 
lo the general science of plant-fertilisation 

It IS a difficulty inhcienL m smh inqiiiiics that the 
observci, not having had a hand in varying the condiiions, 
has to discover cxaitl) in what way the enviionments 
dilTcr m his two stations of observation The most im- 
portant feature in the envnonment of a plant considered 
in relation Lo fertilisation is the manner in whuh it in 
visited by inserts thus an extensive knowledge of the 
alpine and lowland insect fauna is a necessary part of Dr 
Hermann! Mullcr\ inquiiy Nor is it eno igli Lo study as 
an entoraokigist the lelative frequency of bees, flies, 
butterflies, &c , in the mountains and in the plains , but 
the observer must discover by long and patient obsciva- 
tion the ditfeicnl mannci in which these insects visit the 
floweis in the two legions. The amount of this kind of 
labonr condensed into the volume may be guessed at by 
looking at the long lists of insect-visits appended to each 
plant dcsciibed, 01 ananged in the statistical tables in the 
latter part of the book 

The collection of this mass of detail mubt have tried 
Dr Muller's almost unbounded energy and patience to the 
utmost Several wrecks in each of the Ust six summers 
have been devoted to the research , and the record of a 
single day's work (whicli wc are glad to find was a somewhat 
exceptional one) will show how well the time at his com- 
mand has been utilised. On this day, which was spent in 
the Heuthal on the Bernina, he was surrounded by flowers 
and insects fiom 8 a m. to 4 pan , durmg which interval 
he made note? on the visits of 237 insects, 225 of which 
were numbered and brought home* Di Muller adds that 
he was continuously spuned to the utmost of his powers 
by the consciousness that numbers of inacct^ were makuig 
unobserved visits behind his back 

Nor has his energy and ingenuity in classifying and 
tabulating his results been less remarkable, as will be seen 
by an examination of the twelve tables which arc inter- 
spersed in the latter part of the book ; in these tables 
VoL XXIII —No. 589 


the visits of the various oidcrs of insects to vaiious kinds 
of flow CIS in different localities are numerically compared 
It is not a little remarkable that the visits of insects, 
which to the ordinary observer appear so ca-iual and 
lawless, should be capable of such strict and bLati^liL.il treat- 
ment But It should be remeinbei cd that treatment of 
this kind IS only possible with the large in.i'is of facts 
which Dr Muller has collected 

The most striking facts in the book me those connected 
with the predominance of butterflies in the alpine regions 
The ( hanges which occur in the insect fauna as we ascend 
.lie bi lelly that the rel.itue number of Eepidopteia and 
Diplera (especially the short-ti linked ilies) inci ease, w hile 
the Hymenoptera and Coleoptcra, as well as the other 
unimportant kinds, diminish in rclatiic nuinbci Tims if 
wc compare the nunibei of diireieiit vissiL-. made to lluwers 
in the lowlands and the alps,^ we find the followong pro- 
poiLionb — 
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the numlici of visits made by each order of insect'^ in the 
lowlands being taken as roo 

One marked lesult is that classes of flowcis chiefly 
Mailed by bees in the lower regions are in the -dps much 
fiequcnua by Lepidopteia Thus, of a hundred dilfercnt 
vibits made Lo Papilionareo* m the lowlands 7J per cent 
are those of ApidLC, 17 per rent are made bv I.cpidoiitera, 
so that in the plains they are markedly “ bee- flowers " 
But in ilie alps only 40 pei cent of the vimIs made to 
Papilionacerc arc those of bees, and 56 pei cent are those 
of Kepuloptcra The same fact was nbseivcd m the 
1 ablates and in a number of Composite flowers The 
adaptations which alpme flow'ers exhibit m icl.ition to 
this prupondcraiirc of Lepidopicra foini some of the most 
interesting p.uts ol the book ; with some of the f.irts the 
1 caders of Nai UR tare already f.imiiiar, through D I Muller’s 
admirable articles on the subject winch have .ipjicarcd 
in these pages The principle which underlies these alpine 
modifications may be illustrated by two sections of the 
genus Gentian. In the first of these (Cnelanthe) fertilisa- 
tion 15 effected by humble-bees creeping inside the corolla 
This necessitates so w'lde a tube that Lcpidoptcia can 
steal the nectar without effecting feitilisation The 
second section. Cyclostigma, IS rh.iracteiistic of the alpine 
legions, and the flower has been adapted foi fertilisation 
by Lepidoptera The passage by which the ncctai is 
reached is so narrow that the proboscis of the butterfly is 
obliged to touch the anthers, and to effect rioss-fi-rtili.sa- 
tion At the same time the tube in many of the Cyclo- 
stigmata 13 so much lengthened tli.it only such a long pro- 
boscis as that of Macroglossus or of Dcilcphila can leach 
the neci.ar It is piobable that the first steps tow.iids the 
development of closed nectaries were originally scr\ iccablc 
to the plant in protecting the ncctai from r-iiii, the flowers 
being thus rendered more attractive, bcc.mse the visiting 
insects had a chance of finding undiluted nectar ci en after 
a shniver. The lengthening of the corolla tube in the above- 
mentioned section of Gentians which protects the nectar 
from all but a few long-tninked insects, confers the same 
kind of advantage on the flower, for it is thus rendered 
highly attractive to those insects which can alone obtain 

' Alpine ii^rd by Ur Muller inc'in'; *hijvf the Irec-hmit^ 
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the honey ; and they will fly from flower to flow'er, passing 
over the less attractive kinds 1 

The genus Rhinanthus has been made especially inte- 
resting by Dr Muller Rhinanthus is essentially a bee- 
flower/' but R, alpinus has been modified so as to be 
fertilised by Lepidoptera The ordinary entrance by 
which bees visit the flow era of Rhinanthus crtstagalh is 
here closcdi and a special ** butterfly-door," a minute 
aperture at the lip of the upper lip, has been developed , 
Jt IS moreover advertised to Lepidoptera by a pair of violet 
flaps on each side of the entrance The inteiesting point 
about this genus is the existence in it of a species which 
shows in what manner the flower of R alpinus (fitted for 
Lepidoptera) may have been developed out of a “bee-flower** 
such as R crtstagalh. This intermediate form {R alecto- 
rolophus) possesses a " Lcpidoptera-door ’* like that of 
R alptnu^y but has not closed thebee-dooi , n is therefore 
visited by both bees and Lepidoptera and ciO'iS-fcrLiliscd 
by both In spite of our knowledge of ibis interesting 
intermediate form, the e\olution of R, alpinus remains a 
difficulty For although it is adapted for the legitimate 
visits of Lepidoptera only, it is plundered by bees, who 
break in by the closed bee-door ; and these useless 
or injurious visits are actually more fiequcnt than the 
advantageous ones of Lepidoptera It steins impossible 
to believe that a butterfly-flower could be developed 
under such circumstances, and the only explanation which 
Dr Muller offers requires the assumption of two changes 
of condition. First, the spread of the bee -fertilised 
ancestors into regions (such as the Heuthal in the 
Bernina) where they would be visited exclusively by 
Lepidoptera, and ivhere the present form of the corolla 
might be developed Secondly, we must suppose that 
the plant has spread into regions where it is visited by 
bees, or else the plant has remained stationary while 
bees have invaded Us habitat A bimilar kind of aigu- 
ment is applied to those flowers, Polygala alpesirix, 
vanous Papilionacerc, &c, which, though structurally 
adapted for fertilisation by bees, arc, in the alps, chiefly 
visited by Lepidopteia They cannot therefore have 
been developed m their present habitat, but must have 
spread to the alps from the lowland legions ^ Dr Muller 
compares flowers like Rhinanthus alpinus, Gentiana, 
(Cyclostigma), Enca carnca, &c , to air-breathing verte- 
brates which have been derived from w’ater-brfcathing 
ancestors, whose gills have been replaced by special air- 
breathing structures— the lungs j while Rhinanthus alccto- 
coricsponds to those intermediate forms which 
still possess both gills and lungs. We may perhaps, by 
an inversion of the simile, compare such plants as 
Polygala alpc'dii^, a nearly unmodified bee-flowxr visited 
almost exclusively by Lepidoptera, to the Cetacea, which, 
though actually bieathing air, lead almost the life of a fish 

Dr. Muller's treatment of the genera Rhinanthus and 
Gentiana are instances of the manner in which many 
other groups are treated Thus the interesting series of 
forms exhibited by the Caryophyllei suggest the possible 
steps through which bright-coloured flow ers adapted for 
Lepidoptera, such as those of the pinks, have been deve- 
loped from the palc-coloured scentless flowers with 
unprotected nectar which are chiefly visited by Diptera. 

* Thi§ view IV fir rcasoiu given m the leat, piit fnrward merely ai a 
speculation (p 55g) 


The present volume gives continual evidence of Dr 
Muller’s knowledge of the structure and habits of insects 
But it does not (and this could not have been expected) 
contain anything like the valuable study of insects con- 
tained in the author's “ Befruchtung a research of 
which we take this opportunity of expressing our high 
admiration, in which we shall be joined by those of our 
readers who remember the excellent articles by Dr. Muller 
on insects which appeared in these pages 

In considering the modifications of flowers produced by 
their relations to insects, we are prepared to find that, for 
instance, flowers fertilised by bees differ in shape from 
those visited exclusively by Lepidopter«i, but it docs not 
seem prtmd facie probable that the colours "should be 
characteristic of the two classes. Yet Dr Muller believes 
that this 15 the case, and shows how it may probably be 
connected with fundamental differences between the lives 
of bees and butterflies A bee having to work not only 
for Its own livelihood but also for its nest, is driven to a 
greater degree of activity than the self-indulgent butterfly 
It 15 therefore important that a bee should work with 
more method, and thus it happens that bees usually visit 
one species of flower at a time, instead of passing from 
species to species and wasting tune m the constant change 
of action On this account it is obviously an advantage 
for a bee to be able to distinguish easily a large number 
of species, thus their unconscious 'selection has acted in 
the direction of producing great variety of colounng. It 
IS indeed a remarkable fact that flowcis which are visited 
by short-trunked insects are often characterised by a 
single colour (usually yellow or white) running through a 
whole group, whereas closely- related “bcc-flowers" aie 
generally varied in colour 

Here then we have a cunous chain of cause and effccl, 
beginning with the fact that bees have to provide food for 
their young, and ending with the varied colours of species 
of Labiates, Pediculans, and Trifoliiim, tVe I If any proof 
is needed of the correctness of the fir-.! link m the argu- 
ment, It may be found in the curious f.ict that parasitic or 
cuckoo bees differ markedly from other bees m their 
habits,' visiting merely those flowers whence they can 
obtain enough honey for themselves with least trouble 
and doing it m a dawdling manner which meets with no 
approval from Dr Muller 

In the flowers adapted for or chiefly visited by Lepi- 
doptera, red and in a less degree blue arc the prevailing 
tints There seem to be some grounds for believing that 
butterflies prefer flowers lescmbling themselves in tint. 
Thus in sunshiny ucatlicr the orange-yellow flower-heads of 
Arnica, Senccio Dorontcum, &c , and the orange- red ones 
of Crept s aurea and Hieracium aurantiacum are ven table 
''Tummelplatze" for yellow- red species of Argynnis and 
Melitxa On the other hand the blue Phyteumas which 
decorate the alpine turf in thousands are especially visited 
by blue Lepidoptera (“ Blues ”). It is hard to say whether 
the butterflies have preferred flowers coloured like them- 
selves, because these tints have been already rendered 
attractive through sexual selection. Or whether vne versd 
we may suppose that the colours of their favourite flowers 
have reappeared as sexual decoration , or lastly, that 

■ P saa, Dr Mdllar adds b caution that ihe number of obiervalion^ on 
I llii^ pnirt arc perhaps hardly Fiifficient to wnrranl 'i well-fruunded con- 
clusion 
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some physical quality in their organisation makes certain 
colours attractive wherever they appear 

To Dr. Hermann Muller belongs the credit of studying 
not only the means by which cross-fertilisation is effected^ 
but also the means for ensuring cross-fertilisation He 
has indeed made this subject peculiarly his own, and 
has worked it out with valuable and striking results He 
has pointed out that flowers which are incapable of self- 
fertilisation may run great risks of not being fertilised at 
all Whereas the flowers in which self- fertilisation is 
possible are in no danger of becoming sterile, though they 
may lose the advantage of cross-fertilisation He has 
shown that in many plants two forms of flowers exist, one 
adapted for cross- the other for self-fertilisation This is 
the case with Lyumachta vifljifans ('* Bcfruchtung p. 
348) ; when it grows in sunny places where it is freely 
visited by insects, it his large dark-yellow petals coloured 
red at the base, conspicuously coloured filaments, and 
sexual organs arranged so that self-fertilisation can hardly 
occur , the other form grows m shady ditches, and has a 
pale yellow corolla and inconspicuous filaments, and the 
style IS so short that self-fcrtihsation will be sure to take 
place if no insects visit the flower 

The present volume, though it does not, as far as ^e 
are aware, add anything new m principle to the subject of 
self-fertilisation, contains many illustiations of the correct- 
ness of Dr. Muller’s views 

We cannot pretend to give, m the short compass of a 
review article, any fair idea of the richness of Dr MuUer's 
latest work in new facts and generalisations , we conclude 
by expressing a hope that it may before long find a 
translator, or what is a much greater difficulty — a publisher 
m England. Francis Darwin 


0 [//i BOOK SHkLF 

Lehrbuch Her or^ani^ihen Qualttahven Analyse Von 
Dr. Chr Th Uarfoed Zweitc Liefcning (Kopenha- 
gen Andr Fried Ilbst und Snhn, 1881 ) 

The fiist part of this excellent book has already been 
noticed in these columns The book is to consist of 
three parts , the second, which is now published, is 
characterised by the same completeness and exactness 
which rendered the earlier part so valuable as a reference 
book for the laboratory The present part treats fully of 
the methods for detecring, in mixtures of varying degrees 
of complexity, alcohol, ether, chloral, neutral fats, volatile 
oils, sugar, gum, albumin, &c 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his corrtspondtnis Neither can he undertake to return^ or 
to correspond with the wntert of rejected manuscripts, N- 
notice If (ahen of anonymous communications. 

The Editor urgently requests correspondents to keep thnr letters as 
short as possible The pressure on his space is so great that it 
ts impossible otherwise to ensure the appearance even of com- 
munications containing interesting ana novel facts.] 

Mr Butler's UncoDBclouB Memory 

Mr. Butler appears to have somewhat misunderstood the 
aim and scope of my review He (-ays, '*It is true I have 
attacked Mr Darwin, but Mr, Romanes has done nothing to 
show that 1 was not warranted in doing so ” Why should Mr 
Butler have expected any such con'-idcration of his ca.<^e from 
me 7 If 1 were to as^-ault a man in the street 1 should not expect 
the policeman to show that 1 was not warranted in doing so , it 
would be for me to show that I was so warranted. Therefore, 
while acting the part of poUcemaR in this matter, my only object 


was that which 1 stated, viz the punnhiuent of an offender, not 
the refutation of charges vhich 1 advisedly characterised as 
“preposterous, and iiidLed ridiculous ” Truly it would have 
been a senseless thing had I fur a moment imagineil that such 
charges called for anything like a defence ul Mr Darwin. 
If ever in the world’s history there was a book which 
appealed to all classes of inlLlligcnt readers, that hook 15 the 
“Origin of Species”, and never in the world's history has a 
book been more studiously cruicised or produced a more tremen- 
dous change of thought Can Mr Under therefore seriously 
believe, that after this book has thundered through the world 
for more than twenty years, it required him to show in what 
degree it had been anticipated by some of the most celebrated 
writers within llic la^t two or three generalionb? Surely com- 
mon modesty and common sense, were either present, might 
alike have dictated caution in attributing to all the world an 
Ignorance such as h\s own, which could be “thrown off the 
scent of the earlier evolutionists ” by anything that Mr Darwin 
could say. The publication of the “Origin of Species” could 
only have had the effect, whether or not its authnr desired it, of 
direcimg renewed attenlion to the works of “ the earlier evolu- 
lionisth” , and therefore, to put it on no other ground®, it is 
difficult to imagine a case in winch any inteiUiunal conctalment 
of the claims of predecessors could well be more iiiipolilic But 
the simple fact is that these predecessors had no claims to be con- 
cealed, furlliLr than ihose mentioned in my previous communica- 
tion , that is to say, while they unquestionably and notoiwusly 
believed in the fact of evoliUion, they h.id nothing which 
deserves to he called a Llicory of evolution Therefore, when 
Mr BuiIlt ujks of the ojicning passage in the Origin of Spe- 
cies,” “ What could . . . more distinctly imply that the 
whole theoiy of evolution that follow is was a growth in Mr 
Darwin’ j> own mind'^” the answer simply lii that this whole 
theory 7oas a growth in Mr Darwin's own mind And if Mr 
Butler has not judgment enough to distinguish between ihc^cien* 
lific value of Mr Darwin’s work and that of “ the earlier evidu- 
tionists,” at least he might pay bufficient deference to the judg- 
ment '* of all Fnrope and those capable of judging ' to 

explain why it is that the work of all the cailier evolutionists 
proved barren, while the work of Mr Darwin has prodviccd 
results unparal'elcd in the history of thought 

But I aui lieing draivn into a nrcrc wj^lc of tittle lu thus dis- 
cussing what every one must feci dots not admit of discussion 
My object in now writing is not to justify Mr. Butler's view that 
Mr. Darwin requires to be defended from any such nonsensical 
“attack” , I write m order to wiLhdiaw two ^lassigcs from my 
review Mr. Butler snys I wts wiong in implying that he sup- 
ixiscd Mr, D.iiwin to have eiitcied into a con piircy with Dr. 
Krause , he merely supposes Dr Krause to ha\e acted the pait 
of a “cat's-paw ” In this therefore I stand corrected , forw-hilc 
reading “ Unconscious Memory ' it uevu occuired to me tliat 
Mr Butler’s view was other than 1 stated The second pa'^sage 
which I desire to cancel is that which attributes a motive to Mr. 
Butler 111 publishing “ Lvolution, Old and New ” He scornfully 
repudiates the motive which I atiribiilud, and 1 therefore willingly 
withdraw the attribution- observing merely that I was induced 
to advance it beenu'^e it seemed to present the only r.Ltional 
motive that could have led to the publication of ^-uch .1 book. 

Two other allusions to myself may be noticed before 1 end 
Mr Butler says, ”1 suppose Mr, Romanes w'lli uiaiutain me 
to be so nmmpoHant a person that Mr Dauvm has n 1 call to 
bear in mind the first princijdcs of fair play where T am con- 
cerned.” To this 1 answei emphatically, No, but I domuir.lain 
that had Mr Butler been a more important pe'-sun than he is, he 
would not have regarded the mere omission of a foot-note of 
reference to his book, cither as an intentional wrong to himself, 
or as a matter of such grave concern to the public 

Lastly, Mr. Butler says, “I maintain that Mr Darwin’s recent 
action and that of those who, like Mr, Romanes, defend it, has 
a lowering effect upon this standard [/ c of good faith and 
gentlemanly conduct] ” I am sure the world of science 
ought to fed very grateful to Mr Butler for hi', kind solicitude 
on the subject of iLs morals and gentlemanly feeling But 
he has already said in “Unconscious Memory” that he docs 
not look to “ladies and gentlemen of science” for much 
sympathy, Reeing that his case rests on “fncl^” and that 
among these “ladies and gentlemen” “familiarity breeds con- 
tempt of facts” , and I fear that in this hi'» conclusion will prove 
better than his argument For unless some facts and feelings 
are displayed other than those already exhibited, 1 cannot think 
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thst eithei the Tnorality or the courtesy of the scientihc world is 
likely to be impioved by the renewed exettions on their behalf 
which are about to be made by Mr Samuel Butler 

GroRCK J. Homanes 

[This correspondence is now closed. — L d.] 

Will it go any way towards calming Mr. Butlcr’ii zeal m the 
caiue of literary honesty to remark that at any rate fifteen years 
ago, and it may have been further back, Mr Darn in prcGxed to 
**The Origin of .Species" a historical sketch of the progress of 
opinion on llmt iiubject ^ In view of this it is at least very mis 
on the part of Mr. Butler to quote the Grst Ecnlence from 
the edition of 1859, and then to ofik ■ " What could more com- 
pletely throw U3 off the scent of the earliest cvolutmni'its as if 
m those dayis iL would have mode a pin's difference to him, or any 
one else whom he includes in die us^ whether the scent of the 
earlici evolulinnistii lay strong or weak in the track In these 
days he should know, if he knows anything of the history of 
opinion, that these predecessors of Mr Darwin, with their great 
tlmugh varied merits, had been laughed down, and, for all 
popiuor cstiuiation, might be <:aid to have disappeared To have 
relied in any way on Uieir authority when Mr. Darwin’s book 
was hrht published might well have increased the mountain of 
prejudice against his views without in any way relieving the weight 
of ridicule that lay upon llieirs When the whole scientihc world 
had been stirred tn its foundations and when the whole world almost 
hid been rou<^ed into pAjnngnlLeiition Lo science by the awakening 
genius di5])]ayed in the new cxposilioii de ftntm ffa/ura, 
then, when it could best be done, Mr Darn in turned ridicule 
into renown, and made all who could even remotely claim to 
have anticipated or shareil his vjcwrs parti equators of his fame 
Not those who scatter seed at random, but those who cultivate it 
In chofien ground with indefatigable industry and prevailing ekill 
should, I imagine, be coubidered tlie chief benefactors of man- 
kind I and m like manner the fancy that may have Guttered urc- 
leasly thiough many brains becoines at Inst a fruitful hypothesis 
or a wide- si retching theory w'hen it falls benealli the cultivation 
of undaunted genius T K R. Stebding 

Tunbridge WelN, February 7 

^‘Prehistoric Europe" 

Will you kindly nllow me a few words in ref ly to certain 
btatemeiUs uiiule by Fiof Dawkins in his notice uf my " Pre 
historic Kuiope " I shall not remark on the pci pi ex mg confusion 
which he gravely puts forward ns an outline of tiiy general argu- 
ment further than to 'iny, iii all sincerity, that 1 fml to recognise 
in It any trace of what that argument really is The few obser- 
vations 1 have to make Oiall be confined chieJly to questions of 
fact 

1. Mr Daw'kms states that I ask geologists to believe that the 
mammaJifcrous gravels wilh Paleolithic inipleincnts, which 
overlie the chalky boulder-clay of Fast Anglia, were covered 
by an uppci and younger bouIdcr-clay, which latter " has been 
removed so completely lint no trace of it is now to be seen," 
Now I do not believe that the gravels 111 quest on ever were 
covered by bouIder-cIay, nor have I wntten anything which 
ooidd justify Ml D.a whins in Attributing to me nn opinion so 
abiurd 

2. The account I have given of Victoria Cave was written 
after a careful perusal of all that has been said about it, ond iny 
proofs weie submitted to Mi TTddeman, who reported on the 
explorations , and therefore I have every reason to believe that 
my description is correct 

3. The bo-called Uppei Pliocene deposits at Mont Perrier arc 
depcnhed m detail by Dr Julien, who ihows that they arc truly 
interglacial, licing younger than the great ** pumiceous conglo- 
merate" with its striated stones and blocks;, and older than the 
more recent moraines of the same neighbourhood Dr. Julien 
remarks “La ptriode pliocene suptneure doit dispuraTtre de 
la science." He correlates the interglacial beds of Mont Femer 
with those «f Dilmten, 

4. The ligmhes of Leffe and Borlezra, according to Prof. 
Stopanni, woo hu carefully ntudied those closely adjoining dis- 
tricts, belongs without any doubt whatever to the glacial series ; 
and his observations 1 have confirmed by a personal examination 
of the ground. They are 'generally admitted by Italian and 
Swis^ geoLogista to be on the same honzon as the lignites of 
Durnten, 

5 I have not ai^scrtcd the interglacial age of the so-called 


Pliocene of Olmo. The newer deposits m the Upper Val 
d’Arno, which have usually been assi^ed by palxontoIogUts to 
the Upper Pliocene, have been shown by Prof. Mayer, after an 
exhaustive analysis of the evidence (as well stratigraphical os 
pal.'contological) to belong to the Pleistocene , and as their 
mammalian fauna corresponds with the fauna of the lignites of 
Leffe and BoHezra, 1 have said that this fact is “siguificant," 
meaning tlieiehy tliat the beds m question may very likely he of 
the same age as those near Gandino. 

6 Mr. Dawkins ■'ays that I deal with my subject not with 
the impartiality of a judge, but as an advocate, and that 1 have 
only called those wiruesbcs vihich count on my side 1 am 
jirobably as well acquainted with the literature of the subject as 
luy cntic, and aftci many yeais' careful reading and study must 
confess that I have not encountered any evidence that contradicts 
my views. Had it been my fortune to come upon such evidence 
I feel sure that I should not have been so weak and foolish, or 
so untruthful as to have ignored it. Doubtless 1 have met with 
many forcible statements of opinion liy Mr Dawkins that he 
docs not agree with me ; but I may remind him (and not for the 
first time) that mere expressions of opinion, bow^cver emphalic, 
prove nothing save, as a rule, the sincerity of him who utters 
them, 

7. My critic further ventures the statement that my classifica- 
tion “is based on ice, and icc only " How very far thin Is from 
bemg the eshe any candid persun may see who &haU lake the 
trouble merely to lun his eye over tJie “ contents " of my book. 
Geologists rightly lefu'^e to accept clastificatioiis which are 
based upon so nariow a foundation as a single senes of pheno- 
mena, «:iich, for example, as Mr Dawkins’s attempt to classify 
the riciatncene by reference to the mammalia alone — a classifi- 
cation which, while it draws the line that iepaialCis Pliocene 
from Pleistocene at the base of the glacial deposits in England, 
would carry the same line, m France and Central Europe, 
through the uudJIe of the glacial acnei. Or, to put it another 
way, if wenccej)ted Mr. Dawkins’s classiflcaliou, wc should be 
forced to admit that the Glacial Period attained its climax m 
France and Central Furope dunng Pliocene times, but that it 
did not begm m England until after the Pleistocme bad com- 
menced And this iH the cla^bification which, as may be 
iiifeired fiom the tenor of my critic'ia remarks, I ought to 
have .idnptcd. 

Mr. Daw k mil's remarks upon my views in regard tn the 
evidence of climatic changes I am sorry to '^ay I do not under- 
stand All that 1 am suic of is that he has quite l.iilerl Lo grasp 
my meaning — that he has attributed to me opinions which I have 
done my best to refute — in a word, th.it he has Btr.ingely mis- 
represented me. But I need not attempt to set him right, as 
those who arc sutficiently interested in the matter are not likely, 
after ihiii repudiation, to accept his travesty for a reliable 
presentment of my views James Geikil 

Pci til, January 7 

On Duat, Fogs, and Clouds 

A rOHious confirmation of Mr A itken's theory of fog was 
brought lo my notice a short time ago A fnend of mine rending 
in Slrentham, struck with the perfection of Ihe heating arrange- 
ments in American residences, fitted up his house with a similar 
contrivance In the basement was a furnace and boiler which 
warmed pure air that entered from without, and circulated at a 
regulated temperature through ont the house. A water-pipe that 
was connected witli the boiler became stopped by frost , an 
explosion ensued, and the liou«e was filled with bo-called steam 
(hot fog, in Fact) from top to boltom Wherever a cold surface 
(clock races, metal fixtures, &c.) was found, even in the topmost 
bed-rooms, the vapour condensed and left behind it black carbon 
dust. Nowhere else was this dust found 

Again, few persons who have read Mr Aitken's paper can 
have noticed the dejected appearance of the Ute beautiful snow 
on the fir^t uiornmg of the welcome thaw without thinking of 
his theory , What on the previous evening was a clean dazzling 
mass of exquisite white became a sooty speckled heap of dirty 
snow As the sparkling crystals liq^uened into water which 
drained away, they left behind the dust and carbon, 'around 
which, according to Mr Aitkcn, they originally formed, becoming 
by multiplication molar and visible. In the streets of London 
the nuubes of white snow rapidly became, as somebody remarked, 
like streams of cold ca^ au ia\t. 'The whiteness rapidly disap- 
peared and left behind mere dirt. 

It may interest some of your readers to know that in 1^37 
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Benvenuto CeUim wai attracted to Pans from Klorenac in con«ie- 
quencc of the much clearer and more beautiful atmoiphere in the 
capital of France than in Italy ! Thi<s fact is derived from the 
artisl'i autobiography ^Vliat a change now ! Paris is rapidly 
becoming ns bad as London W H PfiLLCii. 

Febiuary 5 

In Nature, vol XXIII P 195, I found an interesting abstract 
of a paper read to the Royal Society of Edmbiugh, iJeceinber 
20, by Mr John Aitken, showing "that dust is |he germ of 
Mhich fogs and clouds aie the developed phenomena " It is not 
in the least the intcnLion of this letter to diminidi the value of 
the above-mentioned paper and experiments, hut I wished to 
say that already, several years past, the same results were obtained 
by Messrs Cuulier and Mascart(iS75) in Fiance {NaUu fo^ sthet ^ 
1875, p 400, /ou)nal di Pharmatu et dt Chmtu^ stlnu 4, xxii 

p. 165) 

In my " Thtone cosmique de I’Aurorc Polaire,” p. 36, I 
have alieady pointed out the great importance of thebe results 
on the relation lictu cen iiuror^n and clouds and the danger of 
measuring the height of auroral displays by means of superior 
cloudy appantioiis (11. 35) In fact, if the invisible aqueous 
vapour IS able to reach much higher regions than terrestrial dust, 
and if auror.i- a^e 111 close cnnneLlion willi cosniicil mattei in a 
slate of extreme division, like oui theory attempts to jirovr, this 
cosiuical maltci is without any doubt euahled lo furiu aqueous 
clouds m a much higher lliaii the usual level. Moieover we have 
alreadyi in 1873, in the (jci man journal (Kolu und Leipzig, 
E 11 Mayer), asked " Welches wolil die weitere Kolle dei 
Kiseii- und andereri Dampfc sei, welche nach der Vcrlircnniiiig in 
den oberen Rcginiicn der Atmosplurc SLliuebcnd hlciben und 
olTenbar nach vollstaudiger Aldvuhlung einen Nieder^chlag von 
fein vertheiltem Eiscnoxyd und anderen StolTcn bildcn bolllcii 
diese Theilchen keine Veranlaiisiing geben kunnen 7U den 
von deutschen Beohachtern so oft wahrg'.nomineiien ‘ I'dlar- 
bandem,^ ^ cleren /usamincnhang mitdem Nordlicht schon ufters 
dargcLhan ward, aber hishei unurkkirt bJieb Noch uuiden wir 
hmzufugen knnncn, mit Ilinueis auf die Beobnehtung SccchPs 
eines angeblichcn Nordlichts hei 'I'agc (Natuue, October 17, 
1872), dass auch die his jetzt ganz uncrklarte, eigcnthumliche 
Gestalt der Cini, mit ihren ganz regelniiisbigen, auf ein gewisscs 
Gcsctz hindcutcndcn transi crsalen Verzueiguum 11, von dcr 
Auwescnheit feiner Euicn‘'tauhkeruc in den Eisuaadn mo dicher> 
weise bedingt ist. Bekanntlich schneben dicsc Ciiii lu den 
hochsten Wnlkenregionen ” 

It will further be generally known that microscopic meteorites 
have been found in the centre of hailstones (Gow/Vj rendu^f 
1872, p. 683) If. J H. Guoneman 

Groningen (Netherlands), Jamiaiy, 1881 


New Cases of Dimorphiam of Flowers ^Errors 
Corrected 

Reviswing my notes and drawingi of some years ago, I find 
the following new cases of dimorphism of dowers — 

1. Syrxngm. perstetL, L,, cultivated 111 the garden of the Lmp- 

stadter Realschulc, is gynomonretiDUs. In the same inflor- 
escence there arc found a majority of hermaphrodite flower^ of 
larger size and a nunonty of female' flowers of smaller size The 
hermaphrodite Aowerb are humogamous and short-styled, like 
^ynn^a vulgans^ L. (H. Muller, " Die Bafruchtung der Blumen,’' 
P- 340( Fig 125). The anthers of the female flowers, which 
are much, rotluced m size and never contain any pollen, are 
inserted sometimes above, sometimes beneath, but commonly in 
the height with the sbgma. In seme few of the small- 

sized flowers the number of the petals is reduced to three. 

2. SUliaaria g/anca, L., near I.ippstiirit, la gynodiopcions, like 
Si. graminm, L , aa desenbed by F. I udwig {tivt. Cemirolhlatt, 
No, VI p. 28), some stem': bearing anuilJ-aiEed flowers with very 
reduced anthsra of while colour and greatly-developed stigmas, 
a vast majonly of other steins bearing larger-sized proteraiickaiu 
flowers widi anther*; of red colour, 

3. Skmrdvi rtrzMWjrj, L., near Lippatndt, la likewise gyno- 
diaeiouit lU hemtaplirod^te flowers being proterandrouc and 
larger und^ with a corolla of 3^ mm. diameter, ita female 



lloweia possessing a corolla of only 2^-3 mm diameLcr, uith 
extremely reduced anthers 

4 Aspintia I , producch in Thuringia frequently 

flou'crs u iLh only three petals that in those stems examined by 
myself by far the grenteat part of the llouer'. were Lhrce- 
pctaled, 

III my book " Alpenblumen ” Dr. Fockc of llrLincii has 
delected two errors of naming, which imnudialcly uuijbL to he 
corrected the flower described and illustrated on p 171 is not 
iLmptU'iint nigrum^ but Aialea ptoittfnbens^ like that of ji 377 , 
Ciiinthe^ in pp 264, 265, is not wr-yi??', L , liut Mill = 

(ilpina^ Kit Hermann Muij.er 

Lippsladt 

Geological Climates 

I HAVE read with much mterest and iltenlion the letters 
that have appeared in recent numbers of Napi ul on the 
subject t)f "geological climates,” and aUhoiigh it must apjitar 
prcsumiituuus on my part lo do '■o, I shall cndLa\our to shuw 
that each of the distintpiished writers of these letters may be 
somcwli.it in error on at least one point, which — if I im right — 
must mUcTially affeLt the correctness of tlic conLhisions they 
have come to 

1 think that Mr. Wallace, whilst vciy justly giving the Gulf 
Stream and other cm rents which might exist wcic certain lands 
submerged, cicdit for great influence in nmelioi ating the iigtmr 
of diinate, does not like into sufficieiit Lonsideralioii iIil luLt 
that the waters of the Gulf Stream, .ilthough w aimer, are, in 
Lonsequence of holding much more salt in solution, heavier than 
the colder .iiid less saline Arctic current 

Some exppiimenls •‘how', as clearly as anything done un a very 
small scale can, lint two waters bioiiglit as iicarlv as possible to 
the conditions of tlie Gulf .Stream and the Arctic cvirient do not 
mingle when simultaneously poured into a long narrow gla^s 
trough , the Arctic water invariably taking its place on the 
surface 

Supposing then that these two currents meet somewhere about 
latitude So° or 81“ N , the Aiclic water flowing south — if my 
expenmenta are of any value- — wall retain Us positioii on the- 
surface and tlic w’.irm current jiass undcineath, and thu> lose all 
Its heating influence on the air over a Polar area about icx30 
geographical miles or moie in diameter 

We can have no stronger example of this elTect of difference 
of density of ocean watei than is shown by the two currents in 
and out of the Mediterranean Sea 

In Nature, vol xxiu, p 242, Prof Haughton sayv, "The 
Ihioknns of this ideal ice cap at the Pole is unknown, but fnim 
what we knciw of the Palieocrystic ice of Banks I and and Grin* 
net Land must be measured by bundled^ of feet^ and it\ mi'an 
trmfiatuie must be at had 20^ F btltno the Jt ecziug-fctfU of 
7 uafii ” 

With regard to bilh the above assumption^ — which .ire in 
italic') — I must beg to disagree entirely W'lth the learned Professor 
He appear^ to consider the so-called Pala:ociy-tic ice .is the 
normal state of the ice aland near the Pole, and as a natural growth 
by the gi adual freezings or increase of a single floe during a 
senes of jears , w licrcas I am of opinion llial this mis c.illed 
Palicocrysiic ice is the result of a uuuibcr of fljcs being Forced 
over and under each other by immense piessun causeil bv gales 
of wind and currents 

The western and northern shme-i of Banks and (rniinel T aiuls 
are peculiarly well suiterl for the formation of such icc Iicji[is, as 
they are exposed to the full force nf the prevailing north and 
north-wcal storm*;, which pile up the ice in a wondeifnl manner 
on these shores and others similarly placed, for a distance of 
miles seaward ITic whrile of the west shore of Mclvile 
Peninsula is so lined vvith rough ice of this kind that sledging is 
impossible. 

It will wholly depend upon the form of land— if any — at 
or near the l^olc, whether or not any flocbcrgs arc (here If 
there is no lind it is probable there will he few or iiour, as 
the ICC will meet with no great obstruction, as it is driven by 
winds and currents 

I have no authorities by me that give the thickness of ice 
formed in one season at or near the vvmtcr quarters i»f anj' of 
the Arctic expeditious, except my own in 1S53 4 at Repulse Hay, 
latitude 66" 32' north. 

The mcnaurements of the lue — taken at some distance out in the 
bay where there was very liitlc snow — and the mean tcinperature 
of the air are given on next jiage 
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xBs 3 Ice thiLkncu. Increase Mein Temp F 

December as 4 Fi.et 7 Inchei , , -34' S below lero 

1B54 

Tnnuory 34 . 5 feet g mclies 14 in 35 da>i "3°'® ■■ n 

Febniiiry a^ ■> 7 feet ol inch . irt in 3a daya ■ — 9 

Apnl 35 ■ B feel il inch laj in ijy days ... “ 8* S pi •> 

May 35 , B feet inch ■ none 30 days +94' above Rni 

llie above table shows that the ice ceased to increase in thick- 
ness some time between April 25 and May 2j, after which it 
decreased rapidly , but I was unable to decide what proportion 
of this decrease was due to thaw and evaporation from the 
surface, and what amount from the lower part of the Aoe that 
was under water no doubt by far the greater effect woh produced 
by the two first causc>;. 

Eight feet may perhaps be considered a fair or ratber a high 
average of one winter’s formation of new icc (not mcrease of 
an old fine) over the whole of the Arctic Sea, because Repulse 
Bay, although in a comparatively low latitude, was particularly 
favourable for ice-formation, there being no currents of any 
con^eauence. Where there arc currents, one year's icc does not 
exceed three or four feet. 

The winter^s ice of 1875-6 at Discovery Bay, in latitude 
81'' 40’ N , did not exceed, if 1 remember correctly, six feet in 
thickness 

Even were these great compound floes, calle 1 Talxocry'itic 
ice, found at or near ^the Pole, and of only the same thicknesi 
as those seen at Orinnci I and — instead of " hundreds of feet " 
— they would not probably have nearly so low an average tem- 
perature all the year round as 20“ F. below the freezing-point of 
water, because only une-sixth of their mn^s would be exposed to 
very low temperatures for about six months of the year, the 
surface being during that time protected by a more or less thick 
covenng of snow, whilst at least five sixths of Lhcir bulk was 
under water, having a temperature for the whole twelve months 
at or above the freezing-point of the sea The question is, 
how far the very low tempcialiires of an Arctic winter do pene 
trate a mass of, say sixty feet of ice, the surface of which is 
covered with a foot of snow, and fifty feet or fivc-sixths under 
water of a temperature at or above the freezing-point of the 
sea ? 

From my experience on a much smaller scale, 1 do not believe 
that the atmojipheric cold would, under the circumstances men- 
tioned, penetrate to the lower surface of ice sixty feet thick , 
and if it does not do so there would be no mcrease to its thick- 
ness during winter ^ 

An excdlcnt example of formation of Falmocrystic ice, or 
floe-berg is afforded by the experience of the Austro Hungarian 
Expedition under Weyprecht and Paver m the Bareiitz Sea in 
1873-4. Iheir ship was lifted liign out of the water by the 
pressure of the fioes, which were forced over and under each 
other to a great thickness and extent in a very few day<< 

The ship and her crew were helplcsdy drifted about for many 
months, during which the fioes were frozen together into one 
solid mass, and the inequalities of the surface in a great measure 
filled up with snow-diift. John Rae 

4, Addison Garden**, January 29 


On the Spectrum of Carbon 

In addressing to you my former letter regarding Dr. Watts's 
experiments on the spectrum of carbon, it was not my Intention 
lo enter on any discussion concerning matters of opinion The 
reference made in that letter to the difficulty of perfectly drying 
a ns so as to eliminate the ultra-violet spectrum of water had 
reference to gases at ordinary atm os phene pressure , and the 
expectation a gas wJl be dried ** to all intents and purposes ” 
by the use of a U tube of phosphnne anhydnde goes far to 
explun the origin of different experimental results The cogeut 
experimental evidence which Dr, Watts justly demands may, so 
far as the relations of carbon and nitrogen are concerned, be 
found in our complete papers on the spectrum of carbon com- 
pounds in the Proceedings of the Royal Society. 

The supposition, whi^ appears to be a difficulty to Dr. Watts’s 
mind, that traces of nitrogen m hydrocarbons give with the 
spark the spectrum of nitrocarbons, and that traces of h^rogen 
in cyanogen give the hydrocarbon spectrum, is not only ''reason- 

■ The mean "tcraperB lute opposite lo April 11 that of March and April 
combined, and it will be spen that the BveraEc locreaR of ice Tor each of 
these momhi 11 only 6 | mchei 

" That the loa raises ihc temperalurc of the ice on its lurfaeo even in very 
cold weather, 11 evinced by the fact that a snow hut built on the ice ii 
warmer than if built on the land. 


able,” but appears to me most consistent with the spectrum 
obi^ervationB on the whole, and with the chemical regarding the 
formation and relations of acetylene and hjdro^anic acid. 
Cambridge, January 22 G D. LlVElNG 

Vibration of Telegraph Wires During Frost 

Mr T. M Reade asks for an explanation of this pheno- 
menon. In Science Gossip for 1874, p. 254, there is a short 
article of mine on " Frost Phenomena,” and one of those referred 
to IS this cnnou'i vibration of telegraph wires 

The explanation there suggested, which was only a guess, is 
probably incorrect j but 1 think I can give the true one now, and 
It is, ns usual in such cases, extremely simple 

Hoar frost is only deposited in air which is nearly at rest , a 
strong wind shakes it down as U forms But there is nearly 
always a slight air- current in one definite direction, and the ice 
spicules are built up "in the teeth ” of this current, that is on 
the windward side of the wire or twig. 

They always pomt totmids the wind. When they have 
attained a len^h of, say, half an inch, if the direction of the oir- 
current slightly changes, it may stnke the comb-likc fringe no 
longer on the points, but on the side, and, obtaining thus a 
leverage u,< on the VI re, will twist it round till the pressure is 
balanced by the torsion. If the jiressurc were absolutely constant 
the wire would perhaps remain m this jiosUion, but the very 
slightest variation of pressure would set up a vibratory motion, 
and this, I think, must be the I rue cause of the phenomenon 
Birslal I fill, I eicester, February 5 FT. MoTT 


The Star Oellzen, 17681 

The star Oeltzen, 176S1, whose spectrum was announced by 
me to consist mainly of a yellow anrl blue band (Nature, vol 
xxLi p. 483), proves to belong to the same class as the three 
stars in Cygnus discovered by Wolf and Rayet iii {Cornptes 
rendus, vol Ixv p 292), A curious feature of these spectra is 
that they resemble each other virhout being identical, the 
relative brightness of the lines being very dilTerent. A further 
study of them is much to be desired. 

Cambridge, U.S , January 24 Edward C Pickering 


Zeuglodontia 

In consequence of my letter in Nature, vul xxiii p 54, the 
Bub-edilor of the Graphic was kind enough to send me the 
number of that paper containing the engraving of the animal 
seen from the City of Baltimoie (not City of IVaskington, as I 
had misunderbtood), and which is that of April 19, 1879 The 
sketch from which this was taken was sent by Major II. W J 
Senior of the Bengal Staff Corps, with the following description, 
VIZ. — 

"On January 28, 1879, at about lo a.m., I was on the poop 
deck of the steamship City of Baltimore^ in lat 12° 28' N long 
43" 52' E. I observed a long hlatk object abeam of the shiivs 
stem on the starboard side, at a distance of about three-quarters 
of a mile, darting rapidly out of the water and splashing in again 
with a sound distinctly audible, and advancing nearer and nearer 
at a rapid pace. In a minute it liad advanced to within half a 
mile, and was distinctly recognisable as the veritable 'sea- 
serpent ’ 1 shouted out * Sea serpent 1 sea-serpent I call the 

captain 1 ’ Dr C. Hall, the ship’s surgeon, who was reading 
on deck, jumped up in lime to see the monster, aa did also Miia 
Greenfield, one of the passengers on Imard By this time it was 
only about 500 yards off, and a little in the rear, owing to the 
vessel then stcammg at the rate of about ten knots an hour in a 
westerly direction On approaching the wake of the ship the 
serpent turned its course a little away, and was soon lost to view 
in the blaze of sunlight reflected on the waves of the sea. So 
rapid were its movements that when it approached the ship’s 
wake 1 seized a telescope, but could not eaten a view, u It darted 
rapidly out of the field of the glais before I could see iL I was 
thus prevented from ascertaining whether it had scales or not, 
but the best view of the monster obtainable when it was about 
three cables’ length, that is about 500 yards distant, seemed to 
skmv that it was without scales, I cannot, however, speak with 
certain tv. The head and neck, about two feet m diameter, rose 
out of tne water to the height of about twenty or thirty feet, and 
the monster opened its jaws wide as it rose, and closed them 
again os it lowered its head and darted forward for ■ dive, 
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reappearing almost immediately some hundred yards ahead The 
body was not vuiible at oil, and must have been some depth 
under water, as the disturbance on the surface was too slight to 
attract notice, altko^h occaswnally a spiask was seen at some 
desiance behind the head. The shape of the bead was not unlike 
pictures of the dragon I have often seen, itnth a bulldog appear ~ 
ance of the forehead and eyebr<no When the monster had 
drawn its head siifficiently out of the water it let itself drop, as 
It were, like a huge log of wood, prior to darting forward under the 
water. This motion caused a splash of alMUt fifteen feet in 
height on either side of the neck, much in the shape of a pair of 
win^." 

lie italics in the foregoing and in the account of Capt Coa 
are my own. 



Fio I —The Animal u ■ecn frum ilie City 0/ yVashngton 

The engruving being a large one, of which the foreground h 
formed by the deck of the steamer, I have copied and send with 
this that portion of it which shows the animal; and 111 tlus it 
should be observed that besides the splash rising round the neck 
"like wings,” the separate splosh at some distance behind the 
head is also shown, the position of which corresi^onda to that 
where the cetacean tail occurs in the figure sent by the captain 
of the fCiHshiu-marn^ which accompanied my first letter The 
foam around the neck, I think, may he due to the splash of the 
humeroid paddles which a cetacean should possess. 



Fig 2 — The Animal m fini i^cn Iroin II hi S Dtrdalus 

'' The Eub editor of the Graphic has also been kind enough to 
obtain for me (racings from the three figures given in the Ulus- 
iraled News of October 28, 1 848, of the animal seen from the 
Dadalus, From two of these 1 have made the accompanying 
reductions to one fourth (linear) of the originals ; and the head 
portrayed in one of these (as seen when the animal passed close 
under the stern of the Diedalus) is evidently not reptilian, but 
mammalian , and it seems to bear out the "bulldog appearance 
of the forehead and eyebrow ” uhich Major Senior describes in 
hia case. 



Fig. 3 —Head of ihe Aninml hi icen whtn passing passing under ihe sUrn 
of the Dirdaiue 

From the Times of September 34, 1879, I cut the followuig 
notice — 

'* Capt. J. F Cox, master of the Bniiah ship Privateer, which 
arrived at Delaware breakwater on the 9th init. from London, 
laya*— 'On the 5tli ult , loo miles west of Brest (France), 
weather fine and clear, at 5 p.m,, as 1 was walking the quarter- 
deckf looking to windward, I saw somethmg black rise out of 
the water about twenty feet, in shape like an immense snake about 
three feet in diameter. It was about 300 yards from the ship, 
coming towards us. It turned its head partly from us, and went 
dawn with a great iplash^ after staying np about five Beconds, but 
rose again three dmes at inlervnls of ten seconds, until it had 
lumed completely from us and was going from ui with great 


speed, and making the water boil all found it I could sec its 
eyes and shape perfectly It was like a gicat ctl or snake, but 
as black as coal tar^ and appeared to be making gieat exertions 
to get away from the ibip 1 have seen many kinds of fish in 
five diflcrcnt occaa**, but was never favoured with a sight of the 
great sea-snake before.^ ” 

In this account we have almost a duplicate of that uf Major 
Senior m the (Impiung of Ihc animal with a great '■plush into the 
water prior to itu darting forward under it, while the boiling of 
the water around, which is so inconsistent with the muLiun of a 
^nake m water (which I li.ive more than once seen) evidently 
resulted from the strokes of the cetacean tail, and possibly also 
from those of the paddles, as in the witnessed by Major 
Senior The Idack colour also is de.^ciibed in bnth cases 

Capt. Drevar, ilic statutary declaration of w hom and of several 
of hih crew I quoted in niy former letter, has written lo me, and 
sent me a printed acuiunt (which he says he has circulated) of 
the conflict which he u itnesscd, and of the ‘'Ubsequent appear- 
ance of the animal rearing its long ned out of the water This 
IS satisfactory as shoning lli-it the declaration 1 quoted was no 
hoax, as I leaied it might have been , hut Capt, Drevar rejects 
with disdain my sugge^'t ion that the ainmal he saw was not a 
serpent, lltough I puiiitcd out to him that not lung having the 
form of a snake would pos'^e'^s in its submerged portion the 
buoyancy necessary to enable it lo elesate so great a pmporUon 
of Its length out of ualer. 

JudginF from the figure-] which accompany this and my 
previous Tetter, it appears to me that the external form of the 
animal must resemble the well-known Pieisosaiirus, if wo 
imagine the hindei (feinuroid) paddles of that Enaho\aurtan to 
be absent, and a cetacean tail (which is iheir liumologuc), to be 
present in their stead. Since in the direction of the Porpesse 
the cetacean in external form so closely ciuiul'ilcs tlic fish, so it 
may in another direction simulate thLS Me^o«3lc marine saurian, 
or the gi'gsmtic Alasmosaunis of the Americau Cictaccous for- 
mations, of which a nearly perfect skekton la descnbeil by Prof 
Cope as foity-five feet in length, the neck constUuLmg twenty- 
two of thia length 

Whether, through your circulation, any light on this subject, 
far as the character of the skeleton of Zcuglodon ceiotdev u 
concerned, may lie forthcoming from Ameiicaii j alojontologists 
remains to be seen , but there ought, I submit, to remain no 
longer with natuial^ts any doubt that a hitherto unknown group 
of carnivorous cetaceans, with necks of extraordinary length, 
inhabit the ocean. 

It •^cems to me also most probable that the conflicts which 
have been so often w itncssed (and which Mr Pa^cce 111 his letter 
in Naiurc, vul xxiii p 35, says he himself twice wilnessed), 
and referred to the Thresher, have been attacks by the animala 
111 question upon whale=. SEARLlib V WOOD 

Martlesham near Woodbndgc 


Ice Intrusive in Peat 

1 HAVE just returned from a walk on the shore at Crosby, 
where I have been much interested in observing une of the effLcts 
of the laic severe frost combined with the present thaw 

At the Alt Mouth is a submarine pcat-and forest-bed, and, 
lying over it, 1 was much surpn-cd to see innumerable slabs of 
peat, which an examination showed in most cases contained 
inlLrlaminalions of ice. One sbb measured 5 yards by ij yards 
by about 8 inches tlnck, and right through its mass in a parallel 

I done with the surface, ■^eparating the peat into an upper aud 
ower layer, was a dab of transparent ice, w edge- •shaped, being 
4 inches thick at one side, diminishing to 1 inch at the other. 
How the ice got there wes the surpnsing thing, as the peat is 
very hard and compact, and about 18 inches thick. The holes 
or places from which the sea had quarried the^'C fro7en dabs 
were plainly to be seen, and I noticed round one of them that 
the edges or lips of the peat had been forced up by ice inserting 
itself between the laininie. 

A good deal of water ordinarily oozing through the sandhilL 
flows or trickles over the surface of the T«at, and as nearly six 
inches of rain fell in December last, aiid the two previous months 
were wet, the quantity of water would be abnormally increased. 
In some way or other it must have percolated along the peaty 
lammse, and by gradual accretion the frozen water has forced up 
the layer of peat above it. This has occurred at neap«, and the 
late high tides niii'iBted by the thaw aud the decreased specific 
gravity of the mass lifted the frozen slabs of peat and 
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inclobtid slabs of ice, and torn them frum tlie unfrozen and softer 
pent belcm, Ihc slabs may bo compared Lu sandwiches, the ice 
rejjreseiitmy^ the meat I'he ice is evideJilly fiesh- water ice, and 
pofises<^es a striated prismatic structure nt right ani^lcs to its 
Burfacc. In places it proLruiles like a Lmigue from the peat, and 
IS thill occasionally peifoiakd with lonnd holc^ evidently luellcd 
thruu^li It. 

Is It not possible that some of the beds meniinned by ^eolo 
gists in Kii'-hii inJ Noith America, consistiiij^ of altcinatc layers 
of ice and eaiLli nr ^lavel, may have been formed 'similarly by 
peiLolatLoii uf ii.Uci, and uot be truly bLddod, but intrusive I 

T Millard Rdauk 

I’aiU Comer, Illundcllsands, January 30 

r S — SinuL \\riUii:f the abo\e 1 have npaiii visited ilie shore 
to day, blit all the shhs have heen laftedout to sea by tin high 
tide V\iLh mv gLologiLal lummei 1 biuku oil snine of the 
frozen pc.it 7// and lind the cxiiluntion given lo be sub- 

stantially LiiitLt , but f .ilsf) fijund tliii the uppei layci ol peat 
was inimiLely iiid beautiliilly lultilimmated with 11,1“ It is f|iute 
evident that the ill 1 Llio fujjicii \\alLi ^vhlcll has ))LLColUed 
from iliL s iiid-liiIN 

January 31 

The Squirrel Crossing Water 

Xl\ 1 IL hasnij' lieiid ff tlie^ [uiriLl laKing to the uaLti, T end 
the fiillDw ing iiithcnliL L nnmiiiueitinn I hifl luard the ^toly 
told liy anolhci pi r uii, .iiiil lluiikiic' it uf siilhuLnl iiiLtiC't I 
renue'icJ licr In i^f[ it 111 lUlail fmin the lady iinJti nliosc 
peiiuual oIi'.lm ' iLi'iii j( had irjinc* Iliis the latlei In^ most 
Riuclly LonipliLLl null, and I foiward it, misting iL in ty [Jiove of 
inieiisi Id '•umc of ihL leokis of Naiuki iiUeiLSteil in the 
habits of uiimal Lncli Will, in Feilhshnc, in u lja|i|uhiJLlci, 
Is about fiiui iiuIls in length, uiLli .1 meni bieatUh nl aboul one 
thud ol i mile - 1 L'liisulLiable extent d 1 w dcr for su small .1 
rodent to l.iLL .Hid lid'.", 111 ''LUcIi, I MippuiL, ol new nutting 
gromul^ 

Tl II flOIiWIN-Au, I 1 N 

Tlialfoid lliiLisi, iKir (hiildfoul, ^ 

Moitntqnhiimc^ Cif/jr /u/t‘ 

" Wlieiiinnin; twj ladies (loivii I och Voil, one altuiiuoii l.ist 
August, L obsnved what looked like a little ‘iU[il of ictl biowm 
fui in the in'ddk ol ilie IolH Un Loiinng ncaicr wo sin lint it 
u.n i sipiiiiel '.iiiinniing itf(j>s, ns tad lying Mit on the \udii 
We lliLii hcaiil ils ^Uu', SLiaLcliiiig on the sirlu of llic bo it, and 
tu our snipn-c lIil lilLlr bcdi igglcd ''prde iiipeaied on the bow 
of the 1)1) n It n .'ll LVidLiilly tired, toi it quite still, sl.iriiig 
at Us and |i.inling I loimd on louardi the shoic, hoping to be 
able to liriy u aiiu^s, l)ut iflei a few inmulcs it '‘Lianiblcd down 
to the w.ilir un iinl iL^urntd it'» joiirnty, probably fiightciiLd 
at The 'ight of tliL Lullie dog who u.Uj m the boat. Wl waldied 
It swinuiiiiig I ill il loiiked like 1 smad speck lIosc lo llic slioie, 
bul lost -igJit of ji befijie it landed ” 


.Si v-ua\It — U H P, 18, CromneJl Place, S \V , a ks 
Can am rc.nln of NaiujiI- inform me as to m ivliai books oi 
painplilei-i I can ubL.ain the bCsL information 1 elating to th'j 
height .and length of sea waves, especially when consnleied jii 
relaiiiin to the navigation of vessels i* 


HARON NORDRNSKJOLD fN FINLAND^ 

A S i±) known, Ilaron Nordenskjold was born in FiiiJand, 
and completed his btudies at the University of Hel- 
singfors After his recent visit to bt Petersburg, where 
the celebrated explorer was made much of, he promised 
to stop at Helsingfors a few days, for the first time after 
his successful discovery of the Norlh-East Passage and his 
circumnavigation of the Eurasian Continent Having pre- 
viously paufa short visit to his paternal hall (Frugal d;,Nor- 
denskjold, accompanierl by the Ilaroneas his wife, ainvcd 
at Helsingfors on the evening of January 13 He was 
received at the railway stoUon by a deputation consisting 
of the Kector of the University, Mr H Lagus , the 

^ From B Helsiufffori Correip indent 


President of the Finnish Society of Science, Mr. G 
Mittag-Leffler ; the Secretary, Mr L. L Lindeldf, and 
others, as well as a select chorus of students, who sang a 
few patriotic songs Before the station-house a crowd 
numbering thousandi of people stood cheering and 
greeting him 

On January 14 the Society of Science had arranged a 
special meeting, to which friends and followers of science 
had been invited, and .it which were present members of 
Government, professors of the University, a few of the 
higher milit.iry dignit.ii ics, and a gie.it many fashionables 
of the town, ladies as well as gentlemen After an inter- 
esting lecture ‘ On the Religions of the Populations of 
Siberia " by the linguist, Piof A, Ahlquist, ihe Prebidcnt 
of the SoLiety of Science, iMi Mitt.ig-LcfHcr, presented 
to Baron Noidenskjold a gold medal stiuck by order of 
the Society of Science, in memory of their lenowncd 
cuuntiyman and honorary membei , and of the icm.irkable 
hiblonc.il event Ihe presentation of the med.d was 
.iccom pained by an address, in which it was stated that 
the Society of Science, being neither wealthy nor nuine- 
iniis, and well remembenng to what a little nation it 
belonged, could not and would not ti y to t ompetc w ith the 
many eminent scientific societies which had already 
honoured him nmLIi tlicir grants ind^ifts Yet the Society of 
Science hoped IJaion Xordcnskjnld would kindlyaccept this 
tuhutc ol .idmii.itic)]!, as having issued fiom his native 
country jNoulcnskjoId expresse 1 lu. gr.ititude in a 
hearty in innc’r, and then gave a lecture on his " Observa- 
tions of the Noithoin Lights at Behring Strait,^’ which 
grcitly cxi ited tlic interest of his iuJiliill* Nordenskjold 
nas then entert.uncd at dinner by the Scientific Society 
and the UnivcisiL) , at wluch enteriainment toasts were 
given in liuiioui of Il.iron Nordenskjold, the Baroness, 
.ind the ineinhers of the l/ti'a 1 xpcduion At the close 
of rhe dinnci a Loichlight procession, arianged by students, 

I ajipLaied, paving horn igc to their celebrated counlrvmaii 
I by binging and chceiing 

The Helsingfors Skating CInl) having meanwhile 
adorned its skaLing-iink on the icl with electric lights 
and inniimei ,ihle Jampa and toicliLS, lIilii had a visit from 
the Jlarofi He w is rcitived with bin;png by a student 
chorufc, follow'cd hy the appear.incc of two polar bears 
with .1 chan on skate^, who, guing him kind regards from 
Spitsbergen and Siberia, took him at a tieinciidous rate 
up to a pietty little icc temple, whcie he w^as greeted by 
twelve )oung ladies and gentlemen, all dressed in the 
pictuiesque costumes of the Chukchis These gave him 
.1 he.irty welcome, and then, with the bears, per- 
lormed a characteristic dance on skates Surrounded by 
thousands of cheering spectators, he was taken back to 
his carnage again by the beais In expressing his giati- 
tude Nordenskjold said that if ihe Chukchis, and especially 
the ladies, h.id been so civdised he would rnost certainly 
not have left them so soon 

The following day he was invited to dinner by the 
f^ovLinor-Geneial ot Finland, Count Adlerbcrg, and in 
the evening the inhabitants of Helsingfors gave a splendid 
banquet, at which toasts were given in honour of the 
Emperor Alexander II and Ring Oscar II , followed by 
a speech by Prof L L Lindelof, relating Baron Nord- 
enskjoUFb great deed, and inviting the audience to drink 
to his health Other toasts were also given in honour of 
the Baioness Nordenskjold, the promoters and members 
of the Vgfia Expedition, the Fatheiland, &c Norden- 
skjold' s appearance in Finland excited neat rejoicing 
everywhere, but amid that rejoicing the melancholy 
thought occurred to one's mind that he had been denied 
the opportunity of living, and acting, and working in hia 
own country 

On January 16, early in the morning, he left Helsing- 
fors ; once more the singing of the students sounded on 
the platform amid loud cnes of ** Hurrah" from friends 
and admirers 
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THE JOHN DUNCAN FUND 

M r jolly infomis us that Lhe subscriptions sent to 
form a fund to laise this old botanist above the 
need of parochial relief and provide for his comfort during 
his remaining years, has alieady reached a considerable 
sum, all which has been sent spontaneously from all parts 
of the country, without the formation of any committee 
or pressure whatever, Moic coming in daily, and the 
old man's future independence would seem in the end to 
be pretty well assured The sympathy shown m the case 
has been wide£>pread and of the warmest kind licr 
Majesty the Queen has graciously sent 10/ , and the Duke 
of Argyll, who sent loA at hrst, wiitcs that it is .1 sub- 
scription which ought to be zealously suppoitcd by all 
who aie interested in the pursuit of science, and who 
honour the high moral and intellectual qiialitie'> by winch 
John Duncan is distinguished All this speaks well for 
the generosity of the country, but more is required The 
case IS without doubt unusually deserving 

The following is a list of the subicnpiions which have 
been received at this ollice cluiing the past week - 
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EXPERIMEyi ^ OX ICE UNDER LOW 
PRhS SURER 

^ERTAIN thcoreliL.il considerations on the relations 
of the solid, liquid, and gaseous states of matter 
led me thite or four vears ago to the sperulation that in 
a perfect vacuum the liquid state would be impossible, 
and that under this condiiion it might be possible to raise 
bodies to tcmperatuies above their oidiniry melting- 
points These ideas were mentioned to one or two 
friends at the timCi but they naturally considered them 
as speculations which would not be verified by experi- 
ment Fiom the piessurc cf other work the subject was 
for the time dropped, and it was not till the autumn of 
1B79 that an experimental investigation was commenced 
The first substance tried was sulphur, but this was ulti- 
mately found to be unsuitable, as under low pressures, 
though it apparently boiled as low as 130° C, yet at that 
w a little above that temperature it began to froth 
Naphthalene w.is then tried, but as the pressure at which 
the boiling-point fell below the melting-point was less 
than about 7 uim , it was not easy to maintaut the pres- 
jure at a sufficiently low point Mercuric chloride how- 
ever, which was the next body tried, yielded better 
results ^ 

Mercuric chloride melts at 288°, resolidifies at 270°- 
*75 I 3^nd boils at 3 ^ 3 “- About 40 grammes of the pure 
compound were placed in the tube a (Fig i), and a ther- 
^meter arranged with its bulb imbedded m the salt 
The drawn-out end of the tube was connected by stout 
india-rubber tubing with one branch of the three-wayed 
U*e B, whilst the other was attached to the manometer c 
n was connected with a Sfirengcl pump fitted with an 


arrangement for regulating the pressure When the pres- 
sure had been reduced by means of the pump to below 420 
mm , the mercuric chloride was strongly heated by the 
flame of a Bunsen's burner, with the following results — 
Not the slightest fusion occurred, but the salt rapidly 
sublimed into the cooler parts of the lube, whilst the 
unvolatiliscd portion of the salt shrank away from the 
side of the tube, and clung tenaciously in the form of a 
solid mass to the bulb of the thermometer, which rose 
considerably above 300’ C, the mercury shooting up to 
the top of the stem Aftci slight cooling, the air was let 
in, and under the increased pressure thus produced the 
salt attached to the bull) of the thermometer at once 
melted and began to boil, cracking the tube at the same 
time 

'Ihe experiment was next varied as follows —About the 
same quantity of chloride was placed in the tube as before 
and heated by the full flame of a Bunsen^ burner The 
lamp was applied during the whole of this expenment, 
.mil the size of the flame kept const. mt throughout The 



mercuric rhlonde first liquefied and then boiled at 303" 
under ordinal y pressuie, and whilst the s.dt was still 
boiling the pressure vv.is gi ulually rLduced to 420 mm , 
when the boiling-point slowly lell to 275“, at which point the 
mercuric chloride suddenly began to snlidifv', and at 270" 
wai> completely solid, the pressure then being 376 mm 
When solidification was complete the pump was stopped 
working, but the heat still continued to the same extent 
as before The salt then rose rapidly to temperatures 
above that at which a thermomcicr could be used, but not 
the least sign of fusion was observed From the comple- 
tion of the solidification to the end of the experiment the 
pressure remained at about 350 mm 

The above experiment, which was repeated three tunes, 
shows therefore that when the pressure is gradually reduced 
from the ordinary pressure of the atmosphere to 420111111 , 
and the boilmg-pomt simultaneously fiom 303’ to 275“, the 
salt solidifies while it is still boiling, notwithstanding that 
It IS bcin^ strongly heated at the same tune, and that, 
after solidification is complete at 270", the teuiMrature 
then rises far above the ordinary boiling-point (303“) of 
the substance without producing any signs of fusion. 
Under ordinary circumstances mercuric chloride melts ai 
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288" and re-solidifies at' 27o'’-275‘', ut. at a temperature 
identical with that at which Jt solidifies under diminished 
pressure as above dcscnbcd 
After the above experiments had been made the 
investigation had to be unavoidably deferred, and was 
not resumed till last autumn, when a lar^e number of 
determinations were made of the boilmg-points of several 
different substances under various pressures, and from 
these was drawn the general conclusion described in a 
letter to Naiurij. (vol. xxii. p. 434), m September last, 
viz, . " In order that any solid substance may become 
liquid It IS necessary that the pressure be above a certain 
point, called the critical pressure, otherwise it cannot be 
melted, no matter how great the heat applied." Assuming 
the truth of this conclusion, I set to work to apply it in the 
case of ICC, as it would undoubtedly have the greatest 
interest in connection with that substance On this 
account my experiments since the end of August have 
related almost solely to ice 



The problem to be solved was whether ice could be 
prevented from melting by maintaining the pressure 
below its critical pressure, 7 e. the tension of its vapour at 
the melting-point, and that whatever the intensity of the 
heat applied. Now the theory of critical pressure gives 
us no information as to whether the ice, on non-fusion, 
would or would not rise above its ordinary melting-point 
when strongly heated, but as this result had been pre- 
viously attained in the case of mercuric chloride it 
appeared not impossible that the ice might become hot. 

The question as to the rise of temperature of the ice 
above o” , though at first but a side issue of the investiga- 
tion, became from its more especial interest the chief 
object of inquiry, and the experiments which have been 
made and those which are at present m band relate almost 
solely to this point. 

The great difficulty to be overcome was to maintain the 
pressure in the containing vessel below 4 6 mm , le the 
tension of aqueous vapour at the freezing-point , for it 
will be easily understood that if the ice be but lightly 


heated the quantity of vapour given off would soon be 
sufficient to raise the pressure above that point. After 
several fruitless attempts, the following plan, involving 
the principle of the cryophorus, was adopted ; — A strong 
glass bottle, such as is used for freezing water by means 
of Carre's pump, was fitted with a cork and glass tube C 
(Fig 2) and the cork well fastened down by copper wire 
A and c were then filled with wet mercury (the water 
facilitating the removal of the air-bubbles) and C con- 
nected with the end of the lube D E by means of the stout 
india-rubber tubing n, a thermometer having been pre- 
viously attached by the wire x to the lip of the tube at b. 
The tube D £ was about one inch diameter, and about 
four feet long from the bend to the end E ; after connec- 
tion with c It was completely filled with mercury and the 
whole inverted over the mercurial trough F, as shown in 
the figure, when the mercury fell to o, the ordinary height 
of the barometer The mercury was run out of a by 
tilting up the bottle and inclining the tube £>£ By this 
means a Torricellian vacuum was obtained from A to o 
D was next brought to the vertical, and the bottle A placed 
in the trough r. A tin bottle t; without a bottom was 
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Fig 3. 



J Fl/ime 
of 

Bu/isenJs 

Bumsr 


\ Mercury 



fitted with a cork, so that it might slide somewhat stiffly 
along D £ 

To begin with, the tin bottle was placed in the position 
G and filled with a freezing mixture of salt and ice. Some 
boiled water was then passed up into the tube D E, suffi- 
cient to form a column at M about two inches deep. The 
thermometer H had been previously arranged so that its bulb 
might be one or two inches above the surface of the water M 
The bottle a was next surrounded by a good quantity of 
freezing mixture, in order that any vapour given off from 
the water at M might be condensed in A as fast as It was 
formed, and thus the internal pressure might never be 
more than about 1 o to 1*5 mm. When A had been suf- 
ficiently cooled, which required about fifteen minutes, the 
tin vessel G was slid down the tube D E, and its freezing 
mixture removed. The water at M had then solidified to 
a mass of ice, which on heating with the flame of a Bun- 
sen's burner, melted either wholly or partially, and the 
liquid formed began at once to boil. The fusion com- 
menced first at the bottom of the column of ice, whereas the 
upper part fused only with difficulty, and required rather 
a strong heat. The fusion in this case was probably due 
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to the steam evolved from the lower portions of the ice 
column being imprisoned and unable to escape, and 
hence producing pressure sufficient to cau^e fusion, 

When the greater part of the ice had been melted, the 
tube was tightly clasped by the hand, the heat of which 
was sufficient to produce a somewhat violent ebullition. 
The liquid in boiling splashed up the side of the tube 
and on to the bulb of the thermometer, where it froze 
into a solid mass, as represented in Fig 3. By this means 
the ice was obtained in moderately thin layers The tube 
at the points indicated by the arrows was then strongly 
heated by the flame of a' Bunsen's burner with the follow- 
ing results — The ice attached to the sides of the tube at 
lirst slightly fused, because the steam evolved from the 
surface of the ice next the glass, being nnprisoned 
between the latter and the overl>ing strata of icc, could 
not escape, and hence produced pressure sufficient to 
cause fusion, but as soon as a vent-hole had been made 
fusion ceased, and the whole remained in the solid state, 
and neither the ice on the sides of the tube nor that on 
the bulb of the therinomclcr could be melted, no matter 
how great the heat applied, the ice merely volatilising 
without previous melting ; thus proving that if the pres- 
sure be maintained below the cutical pressure the ice 
cannot be melted. In different experiments the thermo- 
meter rose to temperatures consideiably above the 
melting- and even the boiling-point of water, the highest 
temperature reached being 180' C , when the icc had 
either wholly volatilised or had become detached from 
the bulb of the thermometer, but in no case did the ice 
attached to the thermometer melt when these tempera- 
tures had been reached, as erroneously statctl in some 
icports of my experiments The ice attached to the ther- 
mometer did not partially fuse at the commencement of the 
heating, because, the heat reaching the outer surface of 
the ice first, evaporation could take place from a free sur- 
face and the vapour not become imprisoned, as was the 
case with the ice attached to the sides of the lube. I'bese 
experiments were repeated many tunes with the same 
result, except in one case in which the heat applied had 
been very strong indeed, and the ice attached to the sides 
of the tube fused completely On removing the lamp 
however foi a few seconds the water froze again, notwith- 
standing that the portion of the glass m contact with it 
\v.is so hot that it could not be touched without burning 
the hand 

The chief conditions necessary for success appear to be 
(i) that the condenser a (Fig 2) is sufficiently large lo 
maintain a good vacuum For the size of apparatus 
given above it ought to be about i litre , (2) that the ice 
is not in too great mass, but arranged in thin layers. 
Nor must it expose too great a surface for evaporation, 
otherwise the steam 15 liable to be evolved more quickly 
than It can be condensed, and the pressure would there- 
fore rise above the critical pressure. Further, in the case 
where the heat is applied to the under surface of the 
layers of ice, the latter must be sufficiently ^hin to allow 
of a vent-hole being formed for the escape of the steam 
coming from below, if not, fusion occurs When the heat 
IS applied to the free surface of the ice the layers may be 
much thicker In order to get the temperature to rise 
above the ordinary melting-point of ice, iC is necessary 
that a very strong heat be applied, otherwise all the heat 
IS used to convert the ice into steam without raising its 
temperature ; it must in fact be applied more quickly 
than it can be absorbed for changing the state of aggre- 
gation. Prof McLeod, who has wntten to me to the 
effect that he has been unable to obtain any symptoms of 
hot ice, has failed I beheve on account of not having 
complied with this condition Dr. Lodge, in an admirable 
and very clear letter to Nature (vol. xxm. p. 264), has 
endeavoured to explain why hot ice "is possible, and 
also points out the absolute, necessity for supplying the 
heat more rapidly than it can be absorbed by the vapour. 


Now the question arises, Docs the thermometer in the 
above experiments indicate the real temperature of the 
ice ? It has been said by Prof Stokes that the ice, though 
attached to the thermometer, is not at the same tempera- 
ture as the latter, and that the action is really as follows , 
The pressure is reduced till the boilmg-point falls below 
the melting-point, and when heat is applied to the ice in 
contact with the glass tube a film passes into vapour, and 
thus pi events the icc from touching the glass except at a 
few isolated points The great latent heat of evapora- 
tion prevents the ice from rising to its ordinary melting- 
point, and hence no fusion occurs The ice is only heated 
— except at the few isolated points of contact— by radia- 
tion, and therefore comparatively slowly A portion of the 
heat passes through the icc and falls on the thermometer 
inside, and the latter rises m temperature , this causes 
the formation of a film of vapour between the icc and the 
bulb of the Lhermometer, so that the latter is in con tael 
with the ice at a few points only, and therefore hardly 
any heat passes b> conduction to the ice 

As under the circumstances of the case this appeared 
the most probable explanation 'of the phenomena, it was 
of great importance to show by other and more con- 
clusive experiments whether the ice really was hot or not 
For this purpose Prof Roscoe suggested the most de- 
cisive test which could be applied, viz , dropping the 
supposed hot ice into water and observing the amount of 
heating 01 cooling of the latter. Up to the present I 
have only had the opportunity of completing two of these 
calonmetrical determinations, and the second of these 
was merely a qualitative experiment, as the weight of 
ICC dropped in could not be found, owing to a small 
quantity of the water having been jerked out of the 
calorimeter the moment the ice entered it In both 
experiments, however, the water distinctly increased in 
temperature, and therefore showed that the ice must have 
been above 80'’ C. In the complete experiment the 
weight of ice dropped into 185 grammes of water was 1 3 
grammes, and the rise in temperature o 2^C , showing that 
the temperature of the ice was 122° C From the nature 
of the experiment the weight of ice which could be 
dropped into the calorimeter was only small, and though 
the 'rise in tempeiaturc was but slight, yet if the ice had 
been at o" a relatively large cooling ought to have been 
observed. Great care was taken to avoid any error in 
the determinations The thermometer employed was 
graduated so as to allow of a difference of o 05“ C being 
easily detected, two observers read off the temperatures 
, independently of one another, the calorimeter was in- 
closed m several casings and filled w'lth the water to be 
used some hours before the experiment, so that it mi^ht 
have the temperature of the room, whilst the time which 
elapsed between the readings of the thermometer would 
not be more than about fifteen seconcN, and finaUy the 
calorimeter was not brought into position to receive the 
ice till the source of heat had been removed- To place 
the point beyond doubt, however, several additional and 
perfectly satisfactory calonmetrical determinations are 
necessary, and if possible on a larger scale Such experi- 
ments are at present in hand In the meantime I would 
make the following remarks in favour of the high tem- 
perature of the ice If the icc is not really hot, notwith- 
standing that the thermometer indicates say a temperature 
of 120° C , how is It possible for the ice to hang on to the 
thermometer? For if it be separated from the bulb by 
a layer of steam, it cannot hang by steam, it would at 
once become detached from the thermometer. The ther- 
mometer was chosen so that the bulb was of the same, 
and m most cases of a less, diameter than the stem, so 
that there was nothing to prevent the ice falling away if 
so inclined. 

In some cases I have had thin plates of ice attached 
by their edge at right angles to the stem of a papier scale 
thermometer for a considerable time without being 
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detached or melting, notwithstanding the temperature 
waa so high that the paper scale at that portion of the 
stem to which the ice clung was charred , this was the 
case in one of the* expenmen Ls shown at the Chemical 
Society In another instance I have Ivad a tbm circular 
piece of ice attached to the otherwise bare bulb of the 
thermometer, and though this piece was very thin and no 
more than about 2 nun. diain , it took fully one minute or 
more to volatilise, nolwUhstanciing the thermometer indi- 
cated a mean temperature of about 70° C , and the sur- 
rounding tube was very hoL If tbe icc were not capable 
of being heated above its melting-point, a piece so small as 
that referred to would, 1 think, under these circumstances 
have fused or voLitilis^ almost instantaneously. If the ice 
be really above 80° C it ought to melt suddenly and at once 
on discontinuing the heat and increasing the pressure, and 
this I have in one or two instances found to be the case. 
Thus m one experiment a beautiful rod of icc neaily six 
inches long and about half an inch diameter was attached 
to a glass rod suspended in the apparatus described above 
and heated very strongly with a large llunsen^s burner for 
several minutes , tbe pressure was then let in, when the 
ice at once fell off the rod into the mercury trough below, 
melting completely, and as far as could be seen even 
before it reached the mercury. Careful observations have 
also been made to see whether any cavity could be 
detected between the ice and the hot tbermomctei when 
the latter was only paitially covered with ice, and indi- 
cated a high temperature, but such could not be seen 
either with ice or mercuric chloride. In both cases the 
substance appeared to rest in actual contact with the 
bulb of the thermometer, in this respect differing from 
camphor, which docs exhibit such a space. I have how- 
ever never been able to get camphor above its ordinary 
meltmg-point, though by reducing the pressure below 400 
mm., It solidifies while boiling, and cannot be re-melted 
unless the pressure be increased 

One curious point about the icc experiments is the 
comparative slowness with which the icc appears to 
evaporate, though the surrounding tube is very strongly 
heatedu 

In conclusion, I need hardly say that it is lughly desir- 
able that my results should be confirmed by other 
observers. THOh. Carnellily 


TLLE-PHO TOG RAP I lY 

'l^'HILE experimenting with the photophone it occurred 
* * to me tnat the fact that the resistance of crystalline 
selenium vanes with the intensity of the light falling upon 
it might be applied m the construction of an instrument 
for me electrical transmission of pictures of natural 
objects in the manner to be desenbed in this paper. 

In order to ascertain whether my ideas could be carried 
out in practice, 1 undertook a senes of experiments, and 
these were attended with so much success that although 
the pictures biLherto actually transmitted are of a very 
rudimentary character, I think there can be little doubt 
that if it were worth while to go to further expense and 
trouble in elaborating the apparatus excellent results 
mijg^t be obtained 

Tlie nalnrc of the process may be gathered from the 
folloi^ing account of my first experiment To the nega- 
tive (zinc) pole of a battery was connected a fiat sheet of 
brass, and to the positive pole a piece of stout platinum 
wire ; a galvanometer was interposed between the battery 
and tbehraes, and a set of resislance-coils between the 
battery and the platinum-wire (see Fig i, where n is the 
battery, R the resistance, P the wire, M the brass plate, 
and G the galvanometer). A sheet of paper which bad 
been soaked in a solution of potassium iodide wae laid 
upon tbe brass, and one end of tbe platmum wire pre- 
vioinly jmiind to a blunt point was drawn over its sur- 
bce, ITic path of the point across the paper waa marked 


by a brown hne, due, of course, to the liberation of iodine. 
When the resistance was made small this line was dark and 
heavy j when the resistance was great the line was faint 
and fine , and when the circuit was broken the point nude 
no mark at ail. If we drew a senes of these brown lines 
parallel to one anothei, and very close togethez, it is 
evident that by regulating their intensily and introducing 
gaps in the proper places any design or picture might be 





represented This is the system adopted m Dakeweirs well- 
known copying telegraph To ascertain if the intensity of 
the lines could be vanca by the action of light, I useda second 
battery and one of my selenium cells, made as described 
in NatuRF, vol xxui p 58 These were arranged as 
shown m Fig I, the negative pole of the second battery, 
being connected through the selenium cell s with the 
platinum wire P, and the positive pole with the galvano- 
meter G. The platmum point being pressed firmly upon 



the sensitised paper and tbe selenium exposed to a strong' 
light, the resistance R was varied until the galvanometer 
needle came to rest at zero If the two batteries were 
simiUr this would occur when the resistance of R wae 
made about equal to that of the selenium cell in' the Ii^- 
Tbe point now made no mairk when drawn over the paper. 
The selenium cell wars then darkened, and the pomt 
immediately traced a strong brown line , a feeble light 
WBS next thrown upon the selenium, and the intensity of 
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the line became at once dimuished. Labtly, a screen of 
black papsi*, having; a large pm-hole la the middle, was 
placed at a short distance before the sdenium, and the 
image of a gas-Hamc was focussed upon the outer surface 
of the screen, a small portion ol" the light passing through 
the pin-hole and forming a luminous disk upon the 
seleniom The galvanometer was again brought to zero, 
and, as before, the platinum point made no mark When 
however the gas-flame was shaded a Arm and steady lino 
could be di awn , and when the light was interrupted by 
moving the Angers before the pin-hole a broken line was 
produced for this last operation a very sen:iitivc paper 
was requiied, and it was found necessary to move the 
platinum point slowly 

In consequence of the very satisfactory results of these 
preliminary experiments 1 made a pair of ‘‘ lelc-photo- 
graphic " instruments, of which the receiver was slightly 
modified from Ihikeweirs form 'I hey are of rude con 
strucLion, and 1 shall say nothing more about them except 
that on January 5 they produced a tele-photograph ’’ of 
a gas-flame, which was good enough to induce me to 
make the more perfect apparatus now to be desciibcJ, 

The transmuting in'^tiument consists of a cylmdncal 
brass bo\ four inches in diameter and two inches dtep, 
mounted axially upon a brass spindle seven inches long, 
and insulated from it by boxwood rings. The spindle is 
divided in the middle, its two halves being rigidly con- 
nected together by an insulating joint of boxuood. One 
of the piojcLtiiig ends of the spindle has a sciew cut upon 
It of sivty-four threads to the inch, the other end is lelt 
plain The spindle revolves, like that of a phonograph, 
in two brass bearings, the distance between which is equal 
to twice the length of the cylinder , and one of the 
bearings has an inside screw corresponding to that upon 
the spindle. At a point midway between the two ends of 
the cylinder a hole a quarter of an inch in diameter in 
drilled, and behind this hole is lixed a selenium cell, the 
two terminals of which arc connected respectively with 
the two halves of the spindle The bearings in which the 
spindle turns are joined by copper wires to two binding 
sciews on the stand of the instrument. The transmitter 
thu<i described is leprcscnted in diagrammatic section at \ 
(Fig 2), where H is the hole in the cybnder and s the 
sclcniiun cell. 

The leceiving instrument, shown at X (Fig. 2) contains 
another cylinder similar to that of the transmitter, and 
mounted upon a similar spindle, which however is not 
duided, nor insulated fiom the cylinder An upright 
pillar D, fixetl midway between the two bearings, and 
slightly higher than the cylinder, carries an elastic brass 
arm fitted with a platinum point P, which presses normally 
upon the surface of the cylinder. To the brass arm a 
binding screw is attached, and a second binding screw in 
the stand la joined by a wire to one of the brass bearings 

fo prepare the instiunicnts for work they aie joined up 
as shown in Fig 2, two batteries, a set of resistance cods, 
and a galvanometer being used, in exactl) the same 
manner as m the prehmmary experiments The cylinder 
of the transmitting instrument Y is brought to its middle 
position, and a picture not more than two inches square 
15 focussed upon its surface by the lens L The pictures 
upon which 1 have operated have been mostly simple 
geometrical designs cut out of tinfoil and piojected by a 
magic lantern. It is convenient to cover a poiiion of 
the cylinder with white paper to receive the image. The 
comparatively large opening' H is covered wrth a piece of 
tin-foH, in which is pneked a hole wbteh should be only 
just large enough to allow the instrument to work. [I 
have not been able to reduce it below one-twentierh of ati 
inch, but with a more sensitive selenium cell it might with 
adv^age be smaller.] The hole i& then brought, by 
turning round the cylinder, to the brightest point of the 

S icture, and a scrap of sensitised paper, in the same con* 
ition as that to be used, being placed under the point V 


of the receiver, the resistance R is adjusted so as to bnng 
the galvanometer to zero When this is accomplished 
the two cylinders are screwed back as far as they will go, 
the cylinder of the receiver is covered with sensitised 
paper, and all is ready to commence operations 
The two cylinders are caused to rotate slowly and 
synchronously The pin-hole at H in the course of its 
spiral path will cover successively every point of the 
pictuie focussed upon the cylinder, and the amount of 
light falling at any moment upon the selenium cell will 
be propoitional to the illumination of that particular spot 
of the projected picture which for the time being is occu- 
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pied by the pin-hole During the greater part of each 
revolution the point P will trace a unifoim brown line , 
but when H happens to be passing over a blight part of 
the picture this line is enteebled or broken The spiral 
traced by the point is so close as lo produce at a little 
distance the appeal ance of a umformlyaoloiired surface, 
and the breaks in the continuity of the line constitute a 
picture which, if the instrument were perfect, would be a 
monochromatic counterpart of that projected upon the 
transmitter. 

An example of the performance of in) instrument is 
shown in Fig 4, which is a very accurate representation 
of the manner in which a stencil of the form of Fig. 3 is 
reproduced when projected by a lantern upon the trans- 
mitter I have not been able to send one of its actual 
pi eductions to the engraver, lor the reason that they are 
exceedingly evanescent In order to render the paper 
siifficiuntly sensitive, it must be prcpaicd with a very 
strong solution (equal parts of iodide and waler), and 
when this is used the brown marks disappear completely 






Fnk 4,--liiiagc u Tqmdrmd. by Kecaiver. 


in less than two hours after their formation. There is 
little doubt that a solution mi^ht be discovered which 
would give permanent results with equal or even greater 
sensitiveness, and it seems reasonable to suppose that 
some of the unstable compounds used in photography 
might be found suitable, but my efforts in this direction 
have not yet beeis successful. 

In case any one should wish to repeat the experiments 
hero described a few practical hmts may be useful. In 
Older that a& large a poEtiou as posbible of the current 
from the battory u' (which is vaned by the selenium cell) 
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may pass throueh the sensitised paper, the resistance R 
must be high ; tne £ M f of the battery b must therefore 
be great, and several cells should be used. 

An electromotive force 13 produced by the action of the 
platinum point, and the metal cylinder upon the sensi- 
tised paper, and the resulting current is for many reasons 
veiT annoying. I have got rid of this by coating the 
surface of the cylinder with platinum foil 

Stains are apt to appear upon the under- surface of the 
paper, which sometimes penetrate through and spoil the 
picture. They may be prevented by washing the surface 
of the cylinder occasionally with a solution of ammonia. 

Slow rotation is essential in order both that the decom- 
position may be properly effected and that the selenium 
may have time to change its resistance The photopbone 
shows that some alteration takes place almost instan- 
taneously with a variation of the light, but for the greater 
part of the change a very appreciable period of time is 
required 

The distance between the two instruments might be a 
hundred miles or more, one of the wires, M, N, being 
replaced by the earth, and for practical use the two cylinders 
would be driven by clockwork, synchronised by an electro- 
magnetic arrangement. For experimental purposes it is 
sufficient to connect the two spindles by a kind of Hooke's 
joint (some part of which must be an insulator), and dnve 
one of them with a winch-handle 

The instrument might be greatly improved by the use 
of two, four, or six similar selenium cells and a corre- 
sponding number of points If two such cells were used 
the transmitting cylinder would have two holes, diametri- 
cally opposite to each other, with a selenium cell behind 
each. A second point would press upon the under surface 
of the receiving cylinder, and be so adjusted that the 
lines traced by it would come midway between those 
traced by the upper point Four or six selenium cells 
could be similarly used The adjacent lines of the picture 
might thus be made absolutely to touch each other, and 
moreover the screw upon the spindles might be coarser, 
which for obvious reasons would be advantageous A 
self-acting switch or commutator in each instrument 
would render additional line- wire 3 unnecessary. 

Shelford Didwell 


NOTES 

The Murchison medal of the Geological Society has this year 
been awarded to Trof Geikie 

The Aasociateibip of the Institute of Chemistry, along with 
the pnze of 50/., offered by Prof. FrankUnd for the “best 
research involving gas analysis,” has been awarded to Mr, Frank 
nation, of 14, Titchficld Terrace, Regent’s Park, sludent In the 
Royal School of Minesi, South Kensington. 

We regret to record the death, at the age of seventy-seven 
years, of Mr. John Gould, F.R S,, Ihe eminent ornithologist 
We hope to give some account of his life and work in our next 
number. 

A remarkable discovery has been made by Mr, Alex, 
Adam<;, one of the technical ofheers of the Post Office Telegraph 
Department. It is the existence of electric tides in telegraph 
circuits. By long-continued and careful observations he has 
determined distinct variations of strength in those earth currents, 
which are invariably present on all telegraphic wires, following 
the different diurnal positions of the moon with respect to the 
earth. He will read a paper on the subject at the meeting of 
the Society of Telegraph Engineers to-mght 

Mr Joseph Thomson his, we undentand, received the offer 
of an advantageous post under the Sultan of Zanzibar, which no 
doubt he la likely to accept. Mr Thomson’s work will be 
mainly that of geological jorveying in the region of the Rovuma 
River, and the Sultan has offered him every facility for canying 


on the work. The Sultan deserves every credit for showing Each 
enterprise, and we have no doubt that Mr. Thomson will be able 
to do work of great scientific value. 

At the Royal College of Surgeons Prof W. K, Parker, 
F.R.S , will give uiue lectures on the Structure of the 
Skeleton in the Sauropsida, on Mondays, Wednesdays, and 
Fridays February ix, 16, 18, 21, and 23, at 4 p m Prof 
W H Flower, LL D , F.R.S , will give nine lectures on 
the Anatomy, Physiology, and Zoology of the Cetacea, on 
Mondays, Wednesdays, and Fridays, February 28, March 2, 
4i 7i 9f And 18, at the same hour. 

We are glad to learn that the new 23-inch object-glass of 
Prof C. A. Young of Pnucelon, N.J., is completed. Prof 
Young has tested n at Cambridge, Mos^,, and finds it very fine , 
he hopes by and by to do some good stellar spectroscopic work 
with It The mounting is well under way, and it is expected 
that the iu<)tniment will be in place next autumn, 

Mr Lamont Young, the Government geologist of New 
South Wale<^, has suddenly and mysteriously disappeared, and 
foul play IS suspected, Mr Young arrived safely at Bermagui, 
180 miles south of Sydney, and at once set out to cross the bay 
in a boat. No news of him came in, and two days later his boat 
was found jammed among the rocks of the coast, ten miles north 
of the point from which he had «<tarted It was at first, and 
naturally, supposed that Mr. Young and his company had been 
drowned, and that his boat had drifted on shore A closer 
examination proved that the boat had been drawn carefully up 
on the coast, and that the parly had dined after landing. Next 
some bullet holes were found in (he boat, and this suggested the 
idea that the explorers had been attacked and murdered. But 
not a single mark of blood or additional trace of any violent 
assault could be discovered. The party were five in number, 
and the coast has been examined for traces or tidings of them in 
vain An official of the Mines Deportment has been assisted by 
detectives and by the boasted “ black trackers,” natives whose 
acuteness is seldom at fault in a case of this sort 

Prof McK Hughes writes on Jannuary 27, suggesting 
the following scientific uses of the late severe weather : — 
When this frost breaks up and the frozen snow and ice 
begin to travel along our nvers to the sea there will be an 
opportunity of makmg observations upon several points upon 
which accurate information will be of use in seeking an expla- 
nation of some of the glocul and post-glacial phenomena of the 
British Isles, (i) Dimensions of the ice H ies ; (2) whether 
they consist chiefly of frozen snow or solid ice, t r. an approxi- 
mate estimate of their specific gravity, (3) amount of material 
earned by them and dimensions of larger boulders , (4) whether 
any of these were dropped on lo the flic from cliffs of glacial 
dnft so as to give scratched stone > and remame drift in modem 
mud , (5) how far out to sea such fl jes have been traced with or 
Without earth and stones , (6) salinity of the water where the 
observations were made, (7) transport of shore shells, Ac., by 
ice ; (8) crumpling of mud by impinging ice , (g) gnndmg of ice 
along bridge piers, and many similar observations which it will 
be useful to record. 

The great annual soirh at the Observatory of Fans has been 
a great Euccess, Almost all the Cabinet ministers and M 
Gambetta were present, A plan was exhibited in the Astro 
nomicol Museum showing the present state of the Observatory, 
and what it will be when all the works for which credits have 
been voted shall be completed. A ball took place after a series 
of lectures and projectionit given in the grande galette. One of 
the Lecturers, M Bertu«, exhibited magic nurrors, and reminded 
those present that in 1844 M. Mouchez, then ajumor officer m 
the French naval service, brought borne with him one of these 
mirrors from Japan, which was preseated to the Academy 
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of Sciences by Arago, The CompUs rendus states that Arago 
was asked to inquire mlo the properties of thisj curious pheno- 
menon, but it does not appear that he made any effort to comply 
with the request of the Academy. 

After a senes of experiments which have proved successful, 
the Administration of French lighthouses has given nn order to 
M. de Meiitens to build six magneto electric machines for the 
three first lighthouses which are lo be illuminated by electricity. 

The Chemical Section of the Russian Fhysico Chemical 
Society has, on the propo'ial and at the expense of Mr. V. J. 
Kagoiine, established a competition for a prize of 750 metallic 
roubles (3000 francs) for the inventjuii of a lamp intended to 
burn the heavy oils of petroleum (naphtha), t r. the parts of the 
raw petroleum which distil after the kerosene or ordinary 
petroleum (density from 079 to o 83 at 20’ C.) , as also astral 
oil (density o 83 to o 85 at 20“ C.), but before the oils intended 
for greasing purposes (density about o 88), i e. oils whose 
density 15 from o 85 to o 88 at 20 ° C The lamps ought (1) to 
be as timple as possible in construction, so that they may be 
easily manufactured and manipulated , (2) only glasses existing 
already in the retail Irade lo be u«ed, if they ore used at all , (3) 
to bum, without giving either soot or smell, the heavy oils whose 
density is at least between o 865 and o 875. The lamps must be 
sent ID by January 12, 1882, and three specimens of each 
should be sent, accompanied by a detailed description in Russian, 
French, German, or Lnglish llicre is no restiiction as to 
nationality Further mformalion may be obtained from the 
Secretary of the Socielyj bt. Petersburg. 

We would call the attention of our readers to a very valuable 
and ingenious instrument which has been recently introduced by 
'Messrs Francis and Co., the Telegraph Engineers, Hatton 
Garden, London, for the purpose of receiving the " Greenwich 
Time Signal” at the various telegraph stations and ofHccs of 
private firms uho may be m communication with the Postal 
Telegiaph Service. Hitherto the passage of the timc'bignal 
current at 10 a m, along the wires gives no other indication of 
Its presence than a dcUcction of the needle of ordinary instru- 
ments, and a corresponding movement of the armature of the 
Morse Ink-Writer and Sounder, so that unless a sharp look-out 
be kept with the 631 e comlantly directed to the instrument, the 
actual time of signal may be lost, perhaps also again lo be lost 
on the following day ihruugh similar accident By the new in- 
strument, hoviever, the instant the current is sent the needle on 
US dial IS dedcLted, and simultaneously a bell rings and con- 
tinues to ring so long as the current is passing The index- 
needle, or in other words the needle of the galvanometer, which 
IS the principal feature of the invention, when deflected, presses 
against a small spiral spnng surrounding the stops or ivory pins 
on the dial plate, and by this contact the galvanometer forms 
Itself into a relay” and brings a local battery in circuit with 
the bell, which is contained in the same instrument, so that 
when the hist part of the time-signal is sent the needle is de- 
flected, and at the same moment the bell rings \ thus altenlion 
to the time is at once arrested. It should be mentioned that the 
resistance to the line, although low, is intended to be inserted 
only dunng the transmission of the time-signal, as by means of 
what is generally termed a “ switch ” the instrument is put on 
and off the circuit at will, and employed only dunng the time 
set apart for the Iransmissiun of the "Greenwich Time Signal.” 
However feeble the cm rent may be, the galvanometer is so 
sensitive that a deflection of its needle is absolutely certain, 
whilst the bell cannot fail to answer to the power of its local 
battery. We are informed that not only u Messrs. Francis and 
Co.^i new instrument capable of doing what we have already 
stated, but it may be made available for communication from 
different parts of the building, on advantage which is certain to 


be recognised and approved by many conducting large business 
establishments, where the saving of time in conveying messages 
and giving orders is a matter which is not unfrequcntly of great 
importance. 

A. P, S WRITES — Dunng the late severe froat wc^had a 
number of bottles broken m our laboratory liy the freezing of 
their content*), and it is curious lo observe what salts tend to 
prevent buch an occurrence Out of thirty sets of reagents ibc 
following were destroyed — 27 ammonium oscalate, 7 calcium 
sulphate, 8 potassium ferrocyanide, 1 lead acetate. It is 
rLmarkable that not one boUle of lime-water was frozen. That 
calcium lulphate, which only conlains 1^7) th of solid, should 
freeze, is not astonishing , but the ammonium oscolate bore 
away the palm with ease, although the amount dissolved 
was con^derablc. A single buule of saturated solution of 
alum was broken, also one of mercuric chloride. A curious 
thing happened to one bottle, which bhows, 1 think, that ice 
does not expand suddenly when it freezes. 1 unstoppered ,a 
bottle of AmgO that w as still lic|uid, when the contents imme- 
diately solidified m my hand, without bursting the bottle 
Ihe next day 1 found the ice had protruded 3^ inches from the 
neck of the bottle, carrying the stoppir at its extremity. 

Those who wish to see women have every fair play in the 
struggle fur existence may be interested to know that at 399, 
Edgewrare Road, Mme Lina from Geneva is prepared to do 
good w'ork as a practical watchmaker and jeweller. 

A 7^ umber of holes of the same descnpliun as those which 
have been observed at Ijlackheath have been opened in several 
parts of Paris '1 hese enigmatical boles are several yards wide, 
long, and deep Men of science are trying to solve the mystery 
of their Formation. 

A VERY satisfactory report was given at the recent amiuaj 
meeting of the Birmingham Natural History Society, which now 
has apartments in Mason's College The number of members 
IS 382. 

Mr. J. D. Jordan has issued a hi tie pamphlet giving an 
account of his glycciine barometer, with plate and tables of 
correction for temperature Stanford is the publisher. 

Under the title of "All about Cardamoms, Botauicai 
Descriptions, Commercial Uses, and Modes of Cultivation," a 
pamphlet of forty closely-printed pages has recently been issued 
in Colombo from the office of the Ceylon Observer. In this 
useful little pamphlet nothing new or original is professed to be 
given, it is simply a compilation of all mattei bearing on the 
subject collected from all available source*^, each article being 
printed in its entirety and its source acknowledged Thus we 
Hnd the article on Cardamoms from the latest edition of the 
Eneythpadia Bfitanmca^ Fluckiger and Hanbury's 
p-aphta, Bentley and Tnmen's Mtdicxnal Plant^^ and many 
others In this arrangement there is of course much repetition 
of the same matter, but the idea is good as bimging together all 
that has been published on a given subject which is frequently 
scattered through many, and often inaccessible publication*^. 

The works for the Paris Exhibition of Electricity will soon 
begin A viaduct will be built for the English electrical 
railway hy blcmcus, which will convey visitors from the 
Place de la Concorde Lo the Palau de ITnduslne The 
internal arrangements will only be made at the end 
the Art Exhibition, which will take plnce from May to July. 
The French exhibitors of the electric light have come to an agree- 
ment in order to combine for the iHuunnation of the nave 
and other ports. They are trying to obtain from the High 
Commission an indemnity for their working expenses It is 
desirable that the English Government appoint without delay 
an agent on behalf of the intended English exhibitors, who 
may be numerous, even in the light department 
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Another slij^ht shock of earthquake was felt at Berne on the 
night of the ist inst. Fresh earthquake shocks are reported from 
Agram, where shocks were observed on January 25 at ib I5tn 
(m the morning) iih am , on the night of January 26 at iih. 
2&n p in the ninming of January 31 at 3h , on January 3 nt 3I1 
(m the moruing), ih 15m , and 4h 1301. p m. Ti\ the night of 
January 27-28 khneks^ were felt at St Ivan, Zelina (Hungary) at 
12b 52m , 3h ()m., 4h. 32m. On Jannary 28 two sliocks were 
felt at Ourkfeld (Cannthia) and npighbonrhnod nt 8 h 5^^ 
p m , direction north west to south-east. Earthquakes were 
aJsn noticed on January 25 at Venice, liologna, and Padua. 
In the night of Janiuny 3-4 shocks were oliserved in the regions 
of the CaniUhian Alps, m Klagcnfurt, at 2h. 2201. 25s , direction 
east to west, duration 5 -6s. ; 111 Trieste at 2h. 24m , direction 
north-east to south-w'CHl, duration about 4s , at the same time 
Ehocks were felt in Laibach, in GurkfeKI, and in Czegled 
(Hungary) 

An exaniiiirlion b.as taken jilace at Brofi^eU of the railway 
m oidei to lest their eyes. More than one twentieth 
of them have been found defective, and consequently will he 
discbaiged as being unalile to fuini then funcliona with a siithueiit 
kccunly fur trivellers 

T/f/i AC/A\lf!A AiVD ELECTRIC STORM OF 
JANUARY 31 

V^E ha\e received the following further rominunica- 
tions on the recent brilliant display of aurora ' - 

Tuir hcautiiiil display of aurora on the evening 
of Thursday was accompanied by the visual earth-cur- 
rent distui bailees They were evident over the whole 
of the United Kingdom Telegraphic lines were stopped, 
railway block-signals were dihturbed, and all the usual 
accompaniments of these curious storms were observed. 

The electric storm commenced about 3 p m , it reached 
a ma\imuni at 6 40 p m , and disappeared about 9 p ni 
It was renewed about ii p m , and disappeared ag.iin 
about I a m nn the next morning The currents attained 
an intcnsit) that I have never before observed At Llan- 
fair in Anglesey they measured 41 4 millivebers At 
Haverfordwest 30 millivebers, at Hiistol 1732 milli- 
vebeis , in the Central Station, London, 11 milli- 
vebers, at Edinburgh 8 millivebers Now as working- 
currents vary from 5 to 10 millivebers, it is clear that 
these uninvitefl wanderers must play sad havoc with the 
working telegraphs In some instances they were strong 
enough to ring the belN used on railways. They are 
eliminated, where this can be done, by joining two wires 
in metailic urciitf^ and so excluding the earth. They were 
characterised by the usual reversals, the direction of the 
current changing slowly. The changes in direction and 
variation in strength were always observed on the southern 
lines first The line of maximum force commenced south- 
east to north-west, then passed south to north, and ended 
south-west to north-east 

It IS unfortunate that on such occasions the whole 
energies of the technical staff are taken up in maintaining 
communi cation, and that no time or means can be found 
to obtain accurate measurements The results however, 
such as they were, fully confirm my view that these storms 
are due bo a violent disturbance of the distribution of 
electric potential on the earth’s surface arising from 
violent changes in the electrification of the sun There 
was a violent disturbance in the sun’s envelope on that 
day, as I learn from Mr Norman Lockyer, and I am 
Looking with interest to some particulars of it 
Febmaty 5 W. H Prfece 

On yesterday evening, Janaary 31, A most brilliant display of \ 
the aurora was seen here, It was by far the finest I have seen, 
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and o^he^^ have expressed the Fame opinion At 6,25 p.m. 1 
saw a considerable illitmiDatmn on the northern hnnzon, and an 
niitlyini' bright patch on the north-west having somewhat the 
nO])earance nt the zndiacal light, as ehown in the sketch, Fig 1 
riii^ outlying patch w.a'i diitinctly m motion along the Iionzon 
towards ilie we^t, btreamers from the horizon then shot np, and 
there an|ieircLl several arches of light appirunil/ aboat the 
width of an oidmary rainbow, passing from the north west to 
norih east poinls on the hori/nu , thc>e archts giadiially ap 
proached the zenith, anrl (lie south ernmost fiom the risL and west 
]iomU of the Iion/on at last passcfl lluough it. Some ol the"e 
arches .ut shown m Fig 2, but there weie nmie \i-iljlr In a 
few minutes, about 6 40, the .irchcs fadtxl, and there appeared, 
rather 'vest of north, a mass of bnglit giccn light ; then the 



slreoniers fiom the north lengthened out, a*; shown in Fig. j, 
umverging on the Pleinclcs, as near ns I could judge , waves of 
red light commenced to pass upwards along them, and large 
sheets of light appeared to pass rapidly over the sky. The 
streamers graflually died away, leaving flashing lights near the 
horizon, which in their turn left a Fli^t light over the northern 
hunzoii, which gradually faded away Mr Percy Smith made 
the sketches, but owing to the rapid chan ^ea their accuracy 1“^ 
only general Both he and I saw only one line in the spectrum 
in the usnal place GEORCrR M Sexurdke 

Temple Observatory, Rugby, February i 


The aurora observed during the evening of January 31 was 
accompanied by a magnetic perturbation, and allhoiigh it was 
on a much smaller scale than that registered on August 12 to 14 
Inut, a brief account of it may possess '^ome slight inteie'it to your 
readers 

The magnets of all three imtrviments nt Kew, the declination, 
bifilar, and balance magnetomers, heznn to he disturbed to a 
somewhat larger extent than u<«iin1 about noon on the 31st, the 
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general tendency riF the movement being an increase of westerly 
declinalLon and of vertical force, whilst the horizontal foice 
Bbghtly diminished. (Quicker movements of the iicecUcs cum- 
menced at 3 40 p.n] Gieenwich mean time, and from that hour 
until S 33 p 111 o^cilUtioiii followed each other rL short inter- 
vals, although the magnets at no time appeared to be in the 
state or rapid vibration they were in during the afternoon uf 
August 13 

'Ihc piincipal deviations legistcred were as foUinvs . — A large 
westerly deflcLtion of the needle was recorded at 6 3 p.m , Init 
the gicatcst excursion m that directum took jilace at 6 47 p ui , 
at 7 12 p.m there was also another considerable westeily move- 
ment, followed by an easterly, which readied iLi maximiiui iit 
7.4H p in At 8 18 p.m it deviated again to the west, aftei 
which It returned to its approximately 1101 mal positmn at 8 33 
p m An Isolated dellection to the west at about □ 25 a m of 
Febmary l wound up the storm 

As regards force, the greatest changes of horizontal force 
occuned at about 6 p in , but they were not large 111 extent 
The vertical force cuive moved 111 llic extent of an 'uiginented 
force beyond the limit-, of registration of the mstiuincnt bctuccii 
4 30 and 3 32 p.m , and again between 6 2 and 6 45 p m llie 
greatest movement in the diiection of dimmibherl force was .it 
8.12 p m. 

The self-icgistenng Thomson electrometer was not apparently 
affected by iTic am 01 a, ihe tension of atmospheric cleeti icily 
being somewhat high positive at g am, fell to \ low positive 
tension at 2 p in , fioui which iL ru-ie gradually, althoiigli some- 
what incgul.irly, until 8 p ni , fioiu that lioui until g p in it 
wmi moie distuibed , it then became more stiongly pi»snivc, and 
rtfmnmcd so until the next diy. 

This v\ant of accordance between the eleclJ ogr.iph and mag- 
netograi lis was aUo well marked dnring the August anrora, and 
would appear lo i>ro\c that ihc electrical di-iLui bailees in ibe 
upper aeiial atmta duiing auroia do not tau-.L ehinges of teni 1011 
in the bluer at all co m men '■urable wit ft those uidmaiily piodiieed 
by wind, snow, or nun G M Wiiii i’i l 

Kew Observatory, rebraaiy 2 

Tht eommenceuieuL of the am 01 a consisLed in the sudden 
lighliiig up of various lions of the sky b> patches of vihite 
cloud, the uoitbern hoiizoii remaining eunstaiitly brigbl, and 
sending lorLh veriieal streameis The geiieirl appearance of 
the heavens was that of a sinootli lake riililcd lieie and there 
every uLher heconiL b) liLful gusts of u ind 

Al 6,45 ]) ni no ordinal y clouds could be ^ee'n, but the 
Hashes of white light >\cie incessinl, and varicil continually 111 
position. The light was strongest lowaids the nmLheist 
htji 1/011, but the whole of the noiLh was well lit up from noith- 
eobl to west 

At b 50 the sti camels fiom the huiizon luerca^cd in length 
and envclojicd Pul ins 

At 6 55 the number of the slreaincra luerca cd, an<l 'springing 
from the whole noriliern hori/on, travel sed an imperfect aich of 
white light which passed between c and C Urs.e, uiid just below 
/B und y Urs® Minoiis 

Al 0.57 sti earners 10’ uest of north p.xssed fioni the hoiizon 
through the zenith, and the dis[ilay was beLoniing \er} biilliaiu 
when I was ohlifed to enter the obscrvaloiy for a few minutes 
lo cihserve au eclipse uf Jupiter’s second satoliitc. 

On leLurnmg to the garden at 7h 5m nothing lemamed of 
the auroia except patches of white light in diiferent parts uf the 
heavens, and .1 strong glow in the north Using a hand siiectro 
scope I could sec tile green auroral line very strongly marked in 
every pait of the sky, hut no other line wis vi'.ible. 

Iheie was no cliangc in the phenomenon until 7I1 45U] , when 
a most bi’dhanl cone of light of a reddi-h hue darted from 
between a and y A([iinrii, and developed almost immediniely 
into a number of streamers which stretched ont towaiHa the 
rieiadcB, tins cinder being then some 30" from the zenith 
towards the west of south Other streamers also appeared near 
the horizon from the west point to east of north. 

A lull succeeded this display, followed at 8I1. 15m. by a grand 
outburst of red streamers from Aquarius and also from near 
Onon, both converging towards the Pleiades, tho« from 
Aquarius being the brightest. These were visible foi at least six 
seconds along with other lays in the north-west 

Cloud and haze were then collecting fast, and seven-tenths of 
the sky was alrealy obscured. During this aurora the three 
srtf*recording mRgnet^ were veryhnuch disturbed, their move- 
ments being all rapid and extended During the whole of the 


morning of the 31st the dcclinatirm wis very irregular, but it 
was only about noon that the storm began m earnest From 3.30 
until 9pm the declination magnet was oscill.Uing incessantly Jn 
long vibrations, several of fully a degree in extent , mil between 
7h 53m and 8 p ro the western bearing ineieised by i'’37'24". 
Many other movements were neaily equally rapid, but nut so 
extensue The movements of the hon/mual force manner were 
iiregular frum noon till after midnight, and they weie very much 
exaggerated between 3h 45m [i m and 815, the must r-ipid 
change was the remarkable diminulion of 2'i in. in the ordinate 
between 0 14 ami G 20 p m , this wis preceded by a '-cry iiuiek 
rise, and followed by aiiulher nearly eqn.Uly sb.irji 

'Ihe veitieal force magnet was most irregular between 2pm 
on the 31st and 1 a ni on the morning of the 1st 'Ihe exrreme 
m.ixirnum was attained at 4h 20D1 , and the two ])rinei]ial 
minima at 8h, 12m. p ui , andat i2ui .ilLcr nndnight The move 
iiienL W.I-. most i.ipid at 8pm, and ihispiineipd disUirbanee on 
all theciiive'. coincided with the grand outbur'.ts of led ^ticamers 
which eoiiveiged towauls 1 point some 30^ souili uf the /enith 

.Stoiiyluusl Observatory, tebiu.iry S ) I'l 

Mr 1 . DiiWl tN has been again good enough to fuinisli me 
with notes (III ilie auiora (ol Monday last), as seen fium Mcdw’ay, 
Poyiiton, Cheshiie 

He first saw il at 6 30, it having been previously seen at 6 as a 
single shaft of white light At 6 30 U consisted of (luickly-dariing 
lays and waving cm tains of light, filling almost trie ubde sky 
1 lie liuiiMni from exlieiue ciit lo west u is gli^wmg, rnd fiom 
all this region ‘^Ireameis ami waves of light sliol iipw irds, 
iiieeliiig It 01 iicai the Pleiades, the i lyb often ynssing in’ u Oi ion 
About 7 u the light in tlie iioith-wist extending iroin \ enus lo 
boiiie distance norih of llie nioem w.is rose-coloui erl , the other 
pails w eie w hite Nun l-ir a lew niinules the (li-.pliy abnost 
eiascd and clouds began to come U[) in the noiLh east , but the 
glow ineu isid in biillianey in ihe noith and noith-w^est, forming 
a conei\e mass of light, almost in inveiled areli , and fnmi ihib 
sprang A broad baud uf streamcis fdling up all the noilhcrn 
region, and icaching almnsl to the zeniib Idu-. died down, 'ind 
wMs >uccccrled by a similar display having a diiftiiig niorcment 
westwaid, and a ro^e tint m the iipjier por’ioii, whieli c-xtemled 
llirouglioiiL il a-. It went westward This diqday also ilied out, 
and w ns fulltiw e I by nriolhei smiibir bind more to the west, 
white in colour 

z\( 7 30 this was gone, arid tlic whole 'iinori gradunll) gtew 
suialiei, the glow still remaining and giving le'ible hjiuris iinlil 
8 30 About 9 30 llic clouds were all gone, aud Mi D.iwlen 
saw that a lull j l.)W arch of iiieon idcrabU* widtli Vjul tolerable 
brightness Imd been f firmed , the crown ol ilic arch being jusl 
above Arided in Cygnu- No streamers came fiom this arch, 
but there seemed to be a fiinge of gl-iw to it At midnight it 
faded awiy During the whole lime theie was no wind , and 
although there was a ground-frost, the temperature up to 9 o'clock, 
by ihci -ii'Uijeter witliout Irame siispendeil at the end of a bough 
foui feet from the ground, was 34° At 5 p in there had been 
a isharp shower of rain Mi Dowlen had no access to a spec- 
troBCG|3e at the liegmning Later on lie saw only the citron line. 

At Gmldowui the display was not seen, mid wjuie fog prevailed 
On the Monday morning at 8 a m a thermometer read 35 ^ ^ 

Stevenson cage fuui feet fium the ground, while ice one-eighth 
of an inch lliiek lay on the gndeii paths 

I'he ihowei ot lain is interesting in connecuon with the sus- 
picion that the auron is generally formed m a mist ui vapour 
region I have seen several cye-d»rii[itiana of this Rumen, but 
no sppclroicopir ones up to the present dale 

(iuildown, Febmary 4 J Kanp CsrRoN 

This w as a display of auiora bircalu) having appearances quite 
new to me. Th- was a faint auroral glaie at 6 pm ; nt 
6lj 15111, a confused but bnlliint mass of light wa>. siluited west 
of Ursa Major, which moved quickly horizontally towards the 
west, thrre was also another mass of pink light in wtst, sLrc.nuers 
shot up to thealbtude of Cassiopeia 6h 24m the hist -mentioned 
mass of light was now mostly to the west of Cassiopen There 
wa^ also another mohs of lirht low down in noitli by cast Stars 
shine brightly through the aurora, but without scintillation, and 
somewhat oraiige-colomed 6h 25m. brilliant sti earners in 
north-east, a wavy arch stretched from w'est-iiurlh-w est to cast, 
Its east end tcraiinating 111 a black, almost perpendicular mass. 
There were also smaller black patches but quite distiuct in 
character lo the first- mentioned one The low' dark segment had 
also B wavy edge, and there was a patch of strong light above 
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the north-cut hDiizon. One very long streemer nearly due north 
roie from the dark segment and extended beyond the upper arch. 
At 6h, 27m. there were su well -formed archexp the upper one 
being that visible at 6h, 25m. They were all bent more or lese^ 
pointed towards east and west, and moved in a north current^ i.r 
rising perpendicularly ; and increasing rapidly In speed as they 
neared the zenith, and fading away on reaching a point some 
2aP S. (of the zenith). Their brilliancy was great, and a strong 
orange and red glare coloured the walls of the Observatory. A 
large mtensc patch of light was situated in north- eastp from 
which streamers rose to the zenith , at 6h. 28m the whole of the 



Seen at 6 h 3501 p m 


arches (except that of the dark segment) had disappeared, occa- 
sional streamers and a strong glare centmued, which at 7h 9111. 
was unusually bnllunt, and red and orange in colour There 
were confused patchy lights, but no streamers. At 7fa lom these 
patches, together with their vcil-like dames, passed to the south 
of the zem^, and furmed a cupola which did not last a second , 
yh 16m. the phenomenon was now all confavion, and so thin 
that there applied to be no brilliancy, yet the lime by a natch 
was readily seen, yh 26in, very similar; yh 39m still very 
bright, but settling donn to the horizon, 8h 34m. the whole 
northern heavens up to the zeniih was a glare of thin sheets of 
aurora , 9h om a glare alone remained. 



Seen at 6h p m 


The streamers we^t of north all moved westerly, but not those 
in north-east, and this also applies to the patches of light, whilst 
the arches moved in a north current 

The apKarance was that of a luminous mist, and from the 
great speed when near the zenith was evidently much lower than 
usual Flashes of thin light were very constant, appearing and 
dUwpeamig incessantly 

Tne patfim of light were a close copy of the aurora of October 
1848, i e. ^irty two years three and aWf months ago, and il 
this be the third return of that appearance the period would be 
eleven years and thirty-live days, E J, Lowe 

High field House, Nottingham 

Auroric lights have been faint and scarce of late. There 
were some good ones a little before midnight on January 16, 


while on the jist there was a most brilliant display, and of the 
observations made the following is an epitome , — 

At 6 o’clock Uie sky was cloud-masked, with faint traces of 
orange-red columns between the north-west and north-east , 
coming up to 6.30 the clouds cleared away, and about 7 there 
were brilhant white hghta to the north-west, making the night 
light as day At 7.40 an oblique band of silver light ex- 
tended from the west to the upper star of the Plough, and from 
It shot up horns towards the zenith, while the southern portion 
of the sky wa^i a fiery red, with columns rising in places. At 
7,48 there uere reuurkable silver lights in two oblique systems, 
one set rising between the south aniTwcst and going northward, 
and the other between the west and north-east and going south- 
ward. The fir^t were steady and fairly constant, tM second a 
senes of rapid successive flashes, streaks, and glows. The 
systems of lights formed beautiful crosses at the zenith The 
flush lights passed round to the east, and all disappeared 

At 7 53 fans of pencils of silver lights came up between the 
north-north west ard north-north east, with at limes disks at the 
north. Red, orange, and purple lights were rising at the some 
time in the southern portion of the heavens Suracquently the 
northward heavens usually were light ind bright, with flushes 
of light at intervals, while the southern portion was dork, with 
columns of orange and reddish lights , some displays to the 
northward being very bright, of green, silver, and pink colours 

At 9 30 there appeared an elliptic arch of silver light from the 
west-north-west by north to the north-east, which continued to 
10 50, sometimes being much more distinct than at other times, 
Its length being considerably contracted before it finally disap- 
pearecT, the arch in general was white, but sometimes a silvery 
men. The under- sky was diflcrcnt shades of violet, the over- 
3 ».y pale bright yellowish green. At times this arch was very 
similar to the pictures of auronc given m books on Arctic 
travels. 

At 10 45, a little before the arch finally du-appeared, a 
brilliant display of silver penals Instantaneously sprang up 
between west north west and noi th- north east ; those at the 
north north west by north being perpendicular, while those 011 
either side sloped slightly , this lasted for nearly ten minutes , 
glow and pencils of pink lights were also commg up dunng (he 
time, especially at the northwest. Afterwards white lights 
appeared at times in the north heavens, and orange and purple 
m the south, up lo 11.4$, when there was another brilliant 
display of silver lights It began by pencils shooting up per- 
pendicularly between the west lo the north-east, which changed 
into a fan, the perpendicular lights only rising at the north-north- 
west, this lastcfl five minutcj, *he largest, most constant, and 
brilliant lights coming up at the north-west. At 12 there was the 
best display I had seen during the night. It consisterl of pencils 
between the north-west and north north-east, some pcrpentficular, 
others fan-shaped , some steady, others in flashes ; wuile at the 
same time tfere was a continuous upward stream of waves or 
lines of vivid white bright lights. The latter were so pecuhar 
that I am at a loss to describe them snfliciently , while this 
display was m progress at the north, to the south-east, bounded 
by haH lines at the ea^t and south, there were red lights rising. 
Ihe white lights in about five minutes disappeared as suddenly 
as they came, but at 12 lO honzontal wavy white lights shot up 
m rapid lucccssion between the norih-west and north-north-east 
by nonb, followed by radiating pencils of white lights, all dis- 
appearing at 12 15 No very remarkable lights appeared after- 
wards up to I o'clock, when the last observations were mode. 

There were severe frosts on the nights of the 30 and 31st, 
while during the daytime on the 31st and February 1 there were 
remarkably hot suns. G. Henry Kinahan 

Ovoca, CO Wicklow 

Clear Ston-y night ; hlight frost. Shortly before 12 mid- 
night beautiful auroras, when first obscr^, consisted of 
cloud-like white masses extending from about midway between 
Orion's belt and the Pleiades northward and eastward at about 
30“ above honzor, a little west of north, where the crown of the 
arc It formed lay below this arch of cloud-like masses (which at 
intervals shot up individually to the zemih) ; there were a num 
ber of pencils or rays of white light of varying length and 
intensity, some bright and sharply defined, and os a rule narrow 
and extending up to or beyond the cloud-like masses , others 
short, and some indistinct, all continually altering their position, 
boundaries, and intensities. While they were being watched, 
the cloud-like masses kept shooting upwards or horizontnUy like 
brush discharges. 
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Narrow sharply defilietl nyi wee remarked to shoot up on 
Several occasioiui from the horizon , thcjiC gradually widened 
out, losing their sharp bouudariea and becominj^ less dLslinct, 
some times behaving like the cloud-like masses or becoming in- 
tensified by a "brush discharge" occurring acrubb them, at 
others they faded gradually away 

At about 12 30 they had all disappeared, but a bright glow to 
the north hon/on and faint glows at intervals over the sky 
between north and west. 

It was not observed how far the discharges extended eastward. 

24, Waterloo Rood, Dublin Gerard A. KiNAiiAN 

The following details of this evening’s reniaikablc aurora 
may be of intercut to your readers. At 6 45 p m., while the 
new moon waa setting, there was an appearance of a belt of 
luminous white cloud reaching along the northern and north- 
western horizon, giving indications of a tendency lo divide into 
two separate paits, of winch the western one had its upper 
surface parallel with the hori 70 n, but that to the north was 
arched From both parU rays and vertical bands of white light 
began lo shoot upwards, teaching nearly to the zenith, and 
becoming more and mare distinct, especially in the north (as 
npi^^td to the north-west), and one long feathery streamer was 
very conspicuous, and reached m a slanting direction from a 
point on the horizon immediately under the Pole Star up to 
Capella. 

In the meantime the cloud like appearance to the norlh-wcst 
had spread up w aids over the heavens and assumed a dirk ruddy 
colour, which gradually became brighter and moie rosy, until it 
exactly resembled the light of dawn or sunset, which is sometimes 
reflected on the opposite side of the sky to the rising or seLliug 
Eun At this time the northern heavens became buffiibcd with 
while light extending over the space where the bands and rays 
hod been appearing, which throbbed reiieatedly and vi\idly like 
the electric discharge in a vacuum tube, continuing some minutes. 
This gradually fodetl away, and the pink light to the north west 
also disappeared by degrees, so that within twenty or twenty-five 
minutes from the commencement (siy at about five or ten minutes 
past seven) there was little lo be seen but a hardly noticeable 
light along the north horizon F. Horner 

Mells Park, Somerset, Jaruiaiy 31 

1 1 may interest your readers to know that the aiirori of 
January 31 was distinctly seen by me here at abmt seven o'clock 
on that evening Such a sight la so uncommon in this part of 
London that I bad some difhculty in convincing my friends that 
It was the auiora As 1 walked down the Wickham Road, 
Hrockley, towards Greenwich, broad bonds of light shot up fion 
the northern regions and reached nearly to the zenith. Descend- 
ing amongst the fog and smoke that overhung the lower parts of 
New Cross, the light gradually faded, and I saw no more of it. 

W J Spratling 

Aske’a Ilatcham Schools, Hatcham, February 4 

The aurora of January 31 was well seen heie. It was at its 
brightest at 6.40 p m. It extended from about north west to 
nearly cost In the north-west and to the north of the crescent 
moon there was a large irregularly shaped patch of gretnish 
phosphorescent light, Tlien round from it towards the north 
rose crimson streamers towards the zenith Tlie streamers con- 
tinued round to the cast nearly, still ascending zenith ward, but 
white rather than crimson, between north cast and cast The 
streamers changed every instant, but the large green I'sh patch of 
light in the north-west was steady for some minutes. 

It would be interesting to know whether observer-, in America 
noticed any unusu.*!! solar activity at the same absolute time as 
the aurora was occurring here, and also whether the magnetic 
elements In both hemispheres (north and south) showed disturb- 
ances in sympathy. D. Traiil 

Raleigh Lodge, Exmouth, February 4 


CAS AND ELECTRICITY AS HEATING 
AGENTS^ 

IL 

^AS engineers have been under the impression until now that 
^ a supply of cold air was favourable to the production of a 
bnllianl flame. This is a misconception, which was very general 
also 05 regard-i the combustion of solid fuel in furnaces, until 

■ Alacturi by C Williiini Siemeni, D ^ L, Lb D , F R S , on January 
g in St Andrew’s Hall, Glaigow, under the auipicei of tha'Clau-ow 
^ence Lecture Aiioaalion, Continued from p 3*9. 


It was disproved by Slirling, ]iy Ncilson, ani by the inlruduc- 
lion of the Regenerative Gas Furnace. The "duplex burner" 
ow es Its brilliancy to the heating effect of the one nuruer upon 
the other ; and my brother, Mr Frederick Siemens, has more 
recently onstruct^ a burner in which the (lame of the gas la 
reversed in its action in order to heat mits descent the ascending 
current of flame- supporting air 

Uy the application of the principle of conduction before 
described, I obtain the hot-air current in a most simple manner 
without mlerfcring with the free action of the flame. The 
coiistmction of iny burner will b 3 seen from the dugram, 

A an ordinary Argand burner, taking its supply of gas 
through the enlarged vertical coiiper tube B This copper 
pipe terminates in a rod c of highly conductive copper, which 
passes upward through the burner, and carries at its top a ball 
of pored Ain or other refractory material. The rod is coated 
witti platinum or nickel to prevent oxidation when heated 
(almost to redness) bv the heat of the flame Tlie lube it is 
armed with radial plates of coppCr presenting a considerable 
aggregate surface, and abutting externally againiit a covering of 
asbestos or other non-conductivc material 

The waste heat of the flame, or that portion of the heal 
produced m combustion which is not utilised in luminous rays, 
serve:, to heat the ball of refractory material D and the conduc- 
tive rod c. The heat is thus transferred by conduction to the 
tube B, with Its Ln miliar radii, betw'ecn Ihc extensive 'surfaces of 
w'hich currents of air ore free to ascend tow'ard the Argand 
buiner. The air is thus heated to from 700" to 800“ F before 
Tnceting the gas, and the ultimate temperature of the flame is 
lucrcased to at least the same amount, causing a larger propor- 
tion of the heat developed in cimlms'nm to reach the point of 
luminous ridiation. 

But not only the quantity of light but its quality is improved 
by the higher temperature olilnined 

It may appear surprising, but it is a fact susccpUble of ac- 
curate proof, that the light obtained in consumption of a given 
amount of gas may thus be increased by some 40 [ler cent., and 
that in this large proportion the deleterious influences connected 
WMih gas lighting may be diminished Gas will thus be belter 
able to hold Us position against Us more bnllnnl rival the 
electric light, except for such large applications as the lighting 
of public halls and places, of harbours, railway stations, ware- 
houses, &c , for which it is pre-eminently suited. Add lo these 
improved applications of gas the ever-increa.sing ones for heating 
purposes, and I have only to express regret that I am not a gas 
shareholder. 

If gas IS to be largely employed, however, for healing pur- 
poses, it wall have to come down in price , and considering that 
heating gas need not be highly punfied, or possessed of high 
illuminating power, the time will come, I believe, when wc 
shall have two services, one for illuminaUng, and the other for 
heating gas. 

In many towns two systems of gas mams already exist , and 
it would only be necessary to appropriate the one for illumina- 
ling and the other for heating gas. The ordinary retorts could 
be used for the production of both descriptions of gas, it being 
W’cU known that even ordinary coal will give up gases of high 
illuminating power during a certain portion of the time occupied 
in their entire distillation The gases emitted from the retort 
w'hen first charged are to a great extent occluded gases of low 
illuminating power such as fire-damp or mar^b-gas, and these 
should be turned into the heating mams In the course of 
half -an hour these occluded gases, together with the aqueous 
and other vapours, will have left the coal, which is then in the 
bcbt 'condition to evolve olefiant gas and other gases rich in 
carbon, and therefore of hi^h illuminating power The penod 
during which such illuminating cases ore emitted extends over 
probably two hours, after which the retorts' should again be 
connected with the heating gas mains, until the end of the 
process. The result of this modus opoandi would be that the 
illuminaliDg gas supplied, Bay in London, from Newcastle coal 
wauld probaoly exceed 20 candle power, instead of 16 as at 
present, whereby the objectionable results of gas lighting w ould 
be greatly diminished, and there would be, say, an equal 
volume of heating gas available, consisting for the most part 
of marsh-gas, whicn,aUhough greatly infenor to olefiant gas in 
illamiDating eflect, would be actu'illy more suitable for heating 
puraose;, because jCss liable to produce soot in its combustion 

The total cost of production would not be increased by this 
■icpaiatlon of the gaRCS, and the price might with advantage 
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boLh lo Ibe suppliLr and to the conbumer be so adjusted that the 
lattcfi vthile paying? for his illuminatinjf gas an increased price 
proportionate to the increase of dluminating power, n ould be 
fnrnibhed with a heating gas at greatly reduced cost , iur the 
heating gas could lie reduced m price in a much laiger propor- 
tion than the dlnminaiing gas would have to be raised, because 
It would not require the same puniical ion from sulphur hich 
renders illuounAting gis comparatively costly The enormous 
increase of coiuumption would moreover enable the gas com- 
panieb to i educe jirices all round very considerably without 
mterfenng with their comfortable revenues 

For large applications of heating gas to the working of fur- 
naces and boilers, simpler means than the retort can be found 
for its produc'ion. I constructed a gas producer many years 
ago m connection with my Regenerative Cras Turnace , tins I 
need not now' desenbe in detail. In it all the carbonaceoub 
matter of the coal is converted into combustible gas, the solid 
carbon yi( Iding a supply of carbonic oxide , the resultant mixture 
of combustible gas contains a very large propoition averaging 
615 jier cent, of nitrogen, which swells Us volume without in 
any w ay contributing to its heating powder. 

It has been my endeavour for some time to construct a gas 
rodiicer which, w'lthout losmg the simplicity of tlie first, should 
e capable of yielding a heating gas of superior calorific power. 
This producer consists of a wrought-iron cylindrical chamber, 
truncated duwiiivards, and lined with brickwork. The fuel to 
be converted into ga'* is introduced through .1 hopjier, and the 
cindei and ashes work out through the open oiihcc at the 
bottom 

Instead of a gralinjj for the introduction of atmospheric air a 
current of heated air is brought in, cilhci through ihe hopper or 
through the orifice at the bottom, and is discharged into the 
centre of the mass of fuel , the effect is the generation of a very 
intense heat at that point The fuel, after Us descent lliiough 
the hopper, arrives gradually nt this region of intense heat, and 
when Huhjected to it, parts with its gaseous constituents At 
the point of maximum heat coke is consumed, producing carbonic 
anhydride, which, in jxissing througli the considerable thickness 
of fuel sui rounding this portion, lakes up a second equivalent of 
carbon, and becomes changed into carlioiiic oxide Tleic also 
the earthy constituents arc for the most part separated in a fused 
or semi-fused condition, and in descending giadually reach the 
onfice at the bottom, whence they are removed from time to 
time Air enters through the bottom oiiBcc to some extent, 
causing the entire consumption of the caibonaceous matter, 
which may have got past the zone of greatest heat , water 11 
also liere introduced in a liollow tray, and after evaporation by 
the heat of the hot clinker'^, passes upwards through the incan- 
descent mass, and is converted by decomposition into carbonic 
oxide and hydrogen gas. Tile exit onheea for the gases are 
placed all round, near the circumference of the chamber, ascend- 
ing upwards into an annular space, whence they arc taken through 
pipes to the furnace or other dc:>tinalion. 

The oclvanLigcs coiinecteil with this modus optrandi consist in 
the intensity of the heat produced within the centre of the mas'i, 
whereby the whole of the fuel 11 converted into combustible 

? ;ascs, with the least amount of nitrogen The hydrocarbons 
ormed in the iipj^cr portion of the apparatus have to descend 
through the hotter fuel below, and in so doing the tar and other 
vapours mixed up with them are decomposed, and furnish com- 
bustible gases of a permanent character 

The orihee at the bottom of the apparatus may be enlarged, 
and so ananged that, instead of ashes only being produced, 
coke may be withdrawn, and in this way a continuous coke oven 
may be constructed, -which is at the same time a gas producer, 
or in other words an apparatus m which both me solid and 
gaseous constituents of the coal are fiilW utilised 

The intense heat in the very centre of a large mass of fuel has 
for Its result a very rapid distillation, and thus one gas producer 
does the work of two or three gas producers of the type hitherto 
employed , this more concentrated action will moreover allow 
of the introduction of gaseous fuel, where want of space and 
con'^ideraiioDS of economy have militated hitherto against it, 
and in favour of tbe ordiuary coal furnace. 

It has been alreidv proved that ^team boilers can be worked 
economically on lana with gaseous fbel, and there is no reason 
that I know of why the same mode of W'orking should not also 
be applied to marine boilers. The manne engine has, within 
the last fifteen years, been, improved to an extent which, la 
truly BucprihiDg : the consnmptlon of coal, w'hich at the com- 


mencement of that period was never less than 8 lbs. per IIP., 
has been reduced by expansive working m compound cylinders 
to 2 lbs , or even less, per actual HP The mode of hnng marine 
boilcf'i has, huwe\ er, remained the same ai it was in the days 
of Walt and Fulton. In crossiug the Atlantic one may see a 
coiisideiable number of men incesaojiLly employed m the dobe 
stoke-hole of the vessel opening the hre-uooiB and throw mg 
in fuel Each charge ^ives rise to the development of great 
clouds nf black smoke issuing from the chimney, to Ihe great 
aimoyance and dii^couifort of the passengers on deck. If, 
instead of this, the fuel could be diacharg^ mechanically into 
one or more gas jirodiicers, the gaseous fuel produced would 
maintain the \ oilers at a very uniform heat, without necessi- 
tating the almost superhuman toil of the hreman , no smoke or 
dust would be cmit^ from the chimney, and a large saving of 
fuel would be cffcLtetk 

This dial ge would be specially appreciated by the numerous 
tourists visiting the Western Higlilaiifls Speaking fioui my 
own experience on one occasion, 1 may say that the pleasure of 
a trip on the beautiful Loch Lomond was very seriously marred 
m consequence of the fumigation which my fdlow passengeis 
and myself had Lo endure 

The change from the use of ^olid to gaseous fuel would be 
the prelude probably loaiiotliei, and still more important cltange, 
namely the entire suppression of the steam boiler We arc 
already in possession of gas-engines working at moderate ex- 
pense n com piired w'Jth small steam-engines, even when supplied 
with the comparatively expensive gas from our town gas-mains, 
anil all ih.'it will be required is an extension of the principle of 
operation already established Hie realisation of such a plan 
would of couf'-e involve many important considerations, and 
may lie looked up -in as out of those subjects the accomplish- 
ment of which may lie left foi the energy and m\cnli\e power of 
the rising generation of engineer*' 

Hcfore leaving this branch of the subject I wish to call atten- 
tion to a favourite suggestion which I had occasion lo make 
some years ago It consists in placing gas-producers at the 
bottom of the coal mines themselves, so that instead of havidg 
to raise the coal by mechanical power, the combustible gases 
ascending from the depth of the mine lo the surface would 
acijuirc by virtue of Ihtir low s[)cciriL gravity such an onward 
pressure that tlicy could be conducted in tubes lo dibtauces of 
many milcb, lhu!» sa\ing the cost of lai^mg and tianspurting [he 
solid furl 

Glasgow with ith atJ)oiiiing cual-fields appeora to me a parti- 
culaily favourable locality for putting such a plan to a practical 
Inal, and the well-known enterpn*-e of ila inhabitauta makes me 
sanguine of its accomplishmeiit. When thus applied with 
gaseoub fuel, the town would not only be able to boast of a 
clear atmosphere, but the streets would be relieved of the uio^t 
objectionable portion of the ilaily tr.'iffic 

1 now appinach another and the last portion of my address, 
the attainment of very inlcii^e degrees of heat either for eiTect- 
ing fusion or chemic'il decomposition. Althou^ by means of 
the combustion of either solid or gaseous fuel heats are pro- 
duced w'liich Milhce for all ordinary purposes, ihere is a limit 
imposed upon the degree of temj^ierature attainable by any 
furnace dej'iending up »n combustion. It has been shown by 
Bunsen and by bt Claire- Devillc, that at certain temperatures 
the chemical afhmty between oxygen on tbe one hand and 
carbon and hydrogen on the other absolutely ceases, and that 
if the products of combustion COj and ITnO be exposed to such 
a degree of tcmpeiature they w'ould fall to pieces into their 
constituent elements This point of disiociatiou, as it is called, 
IS influenced by pressure, but has been found for CO, under 
atmospheric pleasure to be 2600" C (or 4700“ Fahr.). 13 ut 
long before this extreme point has been arrived at, combustion 
IS greatly retarded, and the limit is reached when the losses of 
heat by radialio i from the furnace balance its production by 
combustion 

To electricity we must look for the attainment of a tempera- 
ture aliove that of disbociation, and we have evidence of the 
early application of the electric arc to such a purpose In 1807 
Sir Humphry Davy succeeded in decomposing potash by means 
of an electric current from a Wollaston battery of 400 elements, 
and in 1810 be surprised the members of thr Royal Institution 
by tbe brilliant electric arc produced lietwecn carbon points 
tbeongh the same agency. 

Magneto-electric and dynamo -electric ciutcnti allow of the 
production of the elecUic arc miuh more readily and econo- 
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mically than by the use of bii Humphry Davy’s gigantic 
battery, and Mesj>rs. Huggins, Lockyer, Liveing, and other 
physicists have taken advantage of the comparatively new 
method to ndvante astronomical and chemicil research with 
the Bid of spectrum analysis 

My object is now to sliow that the heat of the electric arc is 
not only available within, a focus or extremely contracted space, 
but that iL IS ca liable of producing such largci cfTecls as will 
render it useful in the arts for fusing platinum, indnun, steel, 
or iron, nr for effecting such reaction!! or decompositions as 
require for their accomplish ment an intense degree of heat, 
coupled with freedom from such disturl mg influences as are 
insepaiahle from a furnace woiked by the combustion of car- 
bonaceous material , 

The apparatus winch I employ to effect the electro-fusion of 
Buch material as iron or platinum is repicsented in the 
drawing it consists of an ordinary ciucible of plumbago 
or other highly refractary materia], placed in a metallic jacket 
or outer cosing, the intervening apace bemg filled up with 
pounded charcoal or other bad conductor of heat A hole is 
pierced through the bottom of the crucible for ibe admission of 
a rod of iron, platinum, or dense carbon, such as is used in 
fllecti ic lUuminatLon The cover of the cuicilde is also pierced 
for the reception of the negative electrode, by preference a 
cylinder of compressed carbon of compaialivcly large dimen- 
bionfi At one end of a beam, suiqKirted at its centre, is sus- 
pended the negative electrode by means of a sUip of copper, or 
other good condnetor of electricity, the other end of the beam 
being attached to a hollow cylmdei ol soft iron free to move 
vertically within a solenoid coil of wiie, presenting a total resist- 
ance of about 50 units or ohms, Uy means of a sliding weight 
the preponderance of the beam m the diiectioii of the solenoid 
can be varied as to balance the magnetic force with nhich the 
hollow iron cylinder is drawn into the coil One end of the 
■olenoid coil is connected with the positive and the othei with 
the negative pole of the electric arc, and, being a coil of high 
reaihtnnce, its attractive force on the 11 on cylinder is proportional 
to the electromotive force between the two electrodes, or, in 
other words, to the electrical resistance of the aic itself 

The resutance of the arc wtot dcterminetl and fixed, at well 
withm the limits of the source of powei, by sliding the weight 
upon the beam It the resistance of the aic should increase from 
any cause the current passing through the solenoid would gain in 
■trength, and the magnetic force overcoming the counteracting 
weight would cause the negative electrode lo descend deeper 
into the crucible , whereas, if the rc’.istaiice of the arc should 
rall^bclow the desired limit, the weight would ilnve back the 
iron cylinder within the ciils, and the length of the arc would 
increase, until the balance between the forces engaged had been 
re-estabii-hed. 

Experiments with long solenoid coils have shown that the 
atti active foice excited upon the iron cylinder is subject only to 
slight variation within a range of several inches, which circum- 
stance allows of a woikiiig laiigc to that extent of nearly uniform 
action on the clcctnc arc 

This automatic adjustment of the arc is uf great importance 
Lo the attainment of advantageous results m the process of 
electric fusion , without it the resistance of the arc would 
rapidly dimmish with inciease of temperature of the heated 
atmos[)heic within the crucilde, anrl Jieat would be developed in 
the dynamo-cIectric machine to the prejudice of the electric 
furnacL The sudden sinking or change in electiical lesistance 
of the material undergoing fusion would, on the other haiul, 
caubc sudden increase m Lhe resistance of the arc, with a 
likelihood ol its extinction, if such Mlf-adjusting action did not 
take place 

Another important element of success in electric fuHon con- 
feists in conslituting the material to be fused the positive pole of 
the electric arc. It is well known ihaL it is at the pohitivc pole 
that the heat is pnucipally developed, and fusion of the miitenal 
couBtituting the positive pole takes place even before the crucible 
Itself Is heated up to the same degree 'Hus piinciple of action 
IS of course applicable only to the melting of metaU and other 
tlectrical conductors, such as metallic oxidec, which constitute 
the materials geneially operated upon in nietalluigical pro- 
cesses In opera ting upon non-conductive earth or upon streams 
of gases It becomes necessary to provide a nou-destnictiblc 
positive pole, such as is supplied by the use of a pole of fused 
pUtrnum, or icidium, or by a plqmbago ci uciblc. In working 
the clectnc furnace some time is taken up m the fint matance 


in railing the temperature of Lhe crucible to a considerable 
degree, but it is surprising bow rapidly an accumulation of heat 
takes place. In using a pair of dynomn -machines capable of 
producing 70 webers of current with an cxiicndilurc of 7-hone 
power, and which, virhen nsed for purposes of illumination, 
produce a light of I2,Ooo candles, a crucible of about S inches 
in depth, immersed in a nnn-condiictive materia], has Us trm- 
penilurc raided to a white heat m fifteen minutes, and 4 lbs. 
of steel are fu^cd wUJun another fifteen minutes, successive 
fuMons being effected in ■somewhat dimmislimg intervals of 
time The process can be earned on on a still larger scale by 
increasing the power of the dynamo-machines and the si/c uf the 
crucibles 

1 he purely chemical reaction intended to be earned into effect 
wilhm the criicdtle might be interfered with through the detach- 
ment of particles from the dense carbon used fur the negative 
pole, although its consumption within a neutral atmosphere is 
exceedingly slow To prevent this I have used, both in this con- 
nection and also in the construction of electric lamps, a water 
pole, or tube of copper, through which n current nl water circu- 
lates, so that it yields no substance to the aic. It consists simply 
of a stout copjicr cylinder closed at the lower end, having an 
inner tube penetrating Lo near the bottom fur the passage of a 
current of water into the cylinder, which water enters and is dis 
charged by means of llexiblc india-rubber tubing This tubing 
bemg of non-conductivc material, and its sectiniial area small, 
the escape of current fiom the pole to the rc-crvoir is so slight 
that It may be neglected On the other hand some loss of heat 
isincuired, thinugh conduction, with the use of lhe water pole, 
but this loss diminishes with Lhe increasing heat of the furnace, 
inasmuch as the arc becomes longer, and the pole is retired more 
and more into llic crucible cover 

In the experiments which I shall now place before you the 
cuirent wdiich has supplied the one clcctnc lamp in the ctnlic of 
the hall will be diverted liy means of a commutatoi through the 
electric furnace After it has been active for five minutes to 
warm the crucible, I shall charge it with Slbs of broken steel 
files, which I shall endeavour lo melt and pour out into an ingot 
mould before your eyes, 

By some obvious modificationi! of this electric furnice it can 
be made available for a variety of other purposes whcTe intense 
heat IS required combined with immuni^ from disturbing 
chemical actions By piercing a number of radial holes 
through the sides of the chamber, and introducing the ends of 
wires through the same, an excellent menus is provnlcd of 
I heating those wire ends very rapidly, without burning them, 
I for the pose of welding them together The electrical furnace 
will also be found useful, I believe, in the hands of the chemist 
to effect those high temperature reactions between gaseous 
IkxJics which require the employment of tempcraiiircs fai 
exceeding Lhe hitherto available limits, and will thus increase 
the area of available reactions at his disposal for the allamment 
of either scientific or pracliciil ends 

1 have endeavoured to compress within the limiled space of 
a single lecture, subject matter that might occupy the close 
attention of the sUulenl for weeks or months, and I may there- 
fore be pardoned if 1 have failed to convey to you more than a 
very rough ouLlme jf what maybe accomplished by the judicious 
use of gaseous fuel, and of the electric cuircnt, os heating 
agents lhe une purpose that has been foremost 111 my mind 
in prepaiing this lecture, has been to make war u]X)n the 
smoky cliimncy, which, so far from being a necessity under any 
cncumstanccs whatever, should lie reg.irdcd only as a remnant 
of that stage of our industrial and social progress which satis- 
fied with the atiainment of certain ends, couhi afford to neglect 
the economical and sanitary conditions under which tho«:c ends 
were accomplished 

The Exhibition which has lately been held 111 this city of 
appliances for hcfiting and illuminating by means of gas and 
electricity, in which your President, my esteemed friend, Sir 
William Thomson, took so prominent a part, as he does in 
everything tending towards the advancement of human know- 
ledge and well-being — proves how deep is the interest felt 
amongst you m those very questions with which I have hod to 
deal this evening 

And so I thought yon might not be disinclined to give 
attention once more to a particular view of the question, which 
happens to be the result of the independent labour of one who 
may claim at any late to have given a life-long attention to 
the Bubgect. 
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PHOTOPHONE EXPERIMENTS 

M r. ANDREW JAMIESON, C.E., Pnncipal of the 
GUigow Mechanics Institution, sends us an account of 
the following experiments on the photo phone, Rhown by him at 
T lecture delivered by him on January 19, before the Glfls|row 
Philosophical Society, on the history of selcniuui. 

The effects of li|fht and heat on the conductivity of selenium 
were shown by means of a simple and inexpensive form of 
"cell” joined up in a Wheatstone’s Bridge with a reflecting 
galvanometer. Ine cell is constructed in the following way — 
A piece of plate-glass or of a glass tube of about an inch diameter 
ana about tnree inches long is chosen, and upon its cxtcnor are 
tightly wound two separate parallel wires of No 25 B W.G , 
the wires themi^elvcs being of copper covered with ''ilk or cotton 
A red-hot iron or poker is then applied to the middle region of 
the coil of wire so as to burn off the insulating covering of silk 



of the silk covering. The selenium is afterwards annealed m the 
ihe usual fashion to render it more highly conductive One of 
the cells thus used had resistances of 574^ 344^ ohms 

respectively in the dark and m the light , but others have less 
rc'isLances, one being ns •'mall as 500 rhms in the dark. The 
hrst -named cell (a flat one) was twenty-one days old, and had 
increased several thousand ohms in that time. 

The musical note of a "singing flame ” was reproduced m the 
telephone by means of one of the annular cells thiii formiNl upon 
a glass tube in the following manner, suggested by Prof Blylh 
(Pig. I) ■ — The cell, c, joined in circuit with a baltery, ii, and 
telephone, T, was placed outride entirely «;urrounding ibt gla'^s 
tube in which a small gas-jet was " singing ’’ Speech was aftei- 
wards reproduced by the arrangement shown m Fig 2 At the 



back conical mouthpiece which receives the voice is fixed a mem- 
brane of ^Idbcater's skin which forms the front of a chambcri 
A, into which ^ Ls led, and from which a short tube leads to a 
small gas-jet, in the manner devised Konig. Opposite the 
gas flame was placed the selenium cell in circuit with a battery 
of twenty cells and a distant telephone. There were thus eleven 
changes going on simultaneously — 

1. Muscular movement of speaker's vocal organs. 

2. Vibration of air opposite speaker’s mouth 

3. Corresponding vibrations of the thin membrane, 

4. Variations of pressure controlling the supply of gas to jet. 

5 Hence increase and decrease of gas- flame 

6. Increase and decrease of resistance of the selenium cell. 

. Rise and fall of battery current. 

, Increase and decrease of magnetism In magnet of telephone. 


9. To-and fro movement of telephone disk 
{ 10, Vibration of air opposite the same 

11 Vibration of drum of ear of listener at the telephone and a 
sound heard. 

) Not only the pitch but the tone of the voice was distinctly 
beard. 


I THE COFFEE-LEAF DISEASE 

, n'WO interesting papers on this subject were read at the last 
I ^ meeting (3rd inst ) of the I.innean Society, the one treating 
i of its ravages in India, the other it^ nature and spread in South 

i America. 

In the flP't Mr. Wm Bidie, in a letter to Mr. J Cameron of 
Bangalore, refers to the Coorg country, situated m the Western 
(vhats, where European enterprise m coffee has been wholly 
j developed within the last twenty-five years, and no di*- ease was 
observed till four or five years ago. The author mentions 
that the duea'^e appears to have been imported from Ceylon by 
way of Chickmoorloor, a district of Mysore, sixty miles distant 
from Coorg. It seems worst in nnpovenshed, exposed fields, 
and leavi where there is shade and rich soil. A small red insect 
has been noticed feeiling over leaves covered wnth the pest, but 
what the lnscct’i^ rtlation is to the diacai^c .is yet remains unde- 
termined Plants grown from Ceylon =eed suffer most, while 
those trees of Coorg origin ami giuwlh are least affteted. A 
system of "renovation-pitting ” has been successfully tried, a 
pit being dug at hort intervals wherein, after judiciou's pruning, 
all the n^ected leaves are buried, and this precaution seems 10 
check the '^pread of the disease, parlirul-irly among the Coorg 
coffce-tree*?. 

In the >-00011(1 communication Dr M C CooUe descnlies and 
, summarises all the data extant up to the present tune of the pro- 
I grtss of coffee disease in South America Plantations in Venezuela, 

I Costa Kica, Bogota, Caracas, and Jamaica have been affected, He 
I discourses on the nature of the blight, and is of opinion that the 
' disease is a cumpliLaled one, being himself as yet unprepared to 
j affirm that either the Stptorui^ the Sphartiln^ or the ^tiUnuH^ 
three ■'O called diffcicnt kinds of fungi, or altogether, is the true 
cause of the disease. At the same tune be thinks it possible 
that none of these forms of ^un7u^ are autonomous, and that 
I all may be related lo each other as forms or conditions of the 
same fungu=, of w hich SiphiPft.IIa is the highest and most perfect 
manifestation, lie observes ll'at Ihe discoloured spots may be 
without any visible fungus upon ihcrn, and exhibit no tiace of 
mycelium in the tissues, or they may nourish a Septor^Oj as seen 
by the Rev M J. Berkeley, or a \pharcUa as found by bii^self, 

, or Anally a species of SttUntm as seen by Prof Saenx and him- 
self Further, Ihe StiHunn may occur on the same spot as the 
perithecia of the Sp/untllOf or both pentbccia and StUhum , the 
one uithuut the otiicr may lie found occupying different spot^. 

' Mr Cooke admits that altogether it is dilTicult satisfactorily to 
I answer the question, What is the cause of this form of coffee 
disease ? 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford — Sir William Harcourt announced on Monday that 
I the evidence taken before the Oxford University Commissioners 
I would be laid before Parliament without delay. 

I Cambridge — The first Smith prize has been adjudged to A. 

R. Forsyth, of Trinity College, Senior Wrangler. K. S Heath, 

* of Trinity College, Second Wrangler, and A E. Stemthal, also 
I of Trinity College, Third Wrangler, were equal in the competi- 
tion for the second prize 

Mr W J. Lewis, M.A , of Tnnitv College, Cambridge, 
and Fellow of Oriel College, Oxford, nas been elected to the 
I Chair of Mineralogy, in the place of the late Prof. Miller, 

I r R.S TTie University is to be congratulated on having secured 
! as Professor of Mineralogy one so competent to take Prof. 
Miller’s place. 

Mr, A Scott is giving demonstrations in Elementaij Organic 
Chemistry at the Univermty Laboratory. Mr, J. F. Walker 1^ 
lecturing on the same subject at Sidney Sussex College. 

Lord Rayleigh is giving a short course on the Unit of Elec- 
trical Resistance, and on Febniary 21 will commence an 
advanced course of lectures on Sound. Mr. Glazehrook is giving 
demonstrations on Advanced Electncity and Magnetism, ana 
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Mr, Shaw on Heat. All these courses are given in the Cavendish 
Laboratory 

Prof. Stuait ia lecturing on the Differential Calculus and its 
Application to Mechanics , the Demonstrator has a course on 
Elementary Applied Medianics, 

Dr, Michael Foster continues his course of Elementary Physio- 
logy The advanced lectures announced this term are by Mr. 
Lea (who has been appointed Lecturer in Physiology at Gonville 
and Cams College), on Physiological Chemistry , Mr. Langley, 
on the Histology and Physiology of the Dige'^tivc System, and 
Mr. Hill (Downing College), on the Central Nervous System 
The Report of the Syndicate on the Higher E.ducation of 
Women to be dificusscd to morrow (P'ebruary II) 

The Board of Natural Science Studies i ecomniend'i that the 
agreement between the University and Dr Dohrn, of the Zoo- 
logical Station at Naples, by which 75/ per annum is paid from 
the Worts Travelling Bachelors' hand towards the expenscb of 
the station, be renewed foi five years. The Bonid calls attenlum 
to the services which tho.e members of tbc University who have 
studied at Naples have rendered to -science and the UiiiversiLy, 
and to the fact that three of them have obtained pniftssordiips 
elsewhere, namely Professors A M Marshall (Owens), T. \V 
Bridge (Mason's College, Birmingham), and A C lladdon 
(Dublin) 

At Newnham College Miss Harland is lectimng on Euclid 
and Algebra, and Miss Scott on Analytical CoiiiC', Mr. Gamett 
lectures on Statics and on Experimental Phy-ics, Mr. Hudson 
on Arithmetic and on the Differential Calculus, ^Tr ITillhousc 
on Botany, while Miss Cro^s superintends practical and jiaper 
work in Chemistry and Geology. 


SOCIETIES AND ACADEMIES 
LownoN 

Royal Society, December 9, 1880 — "The EUclrvislatic 
Capacity of Glass," by J. Hopkinson, M A , D.Sc., F K.S. 

In 1077 1 had the honour of presenting to the Royal Society 
{Phd Tians.., 1878, Parti.) the results ot some determinations 
of specidc inductive capacity of glasses, the rt suits b?ing ob- 
lain^ with comparatively low electromotive foices, and willi 
jienods of rbirge and discharge of sensible dm ation In 1S7S 
Mr, Gordon {Phil Tmn^ , 1879, Part 1 ) piesented to the Royal 
Society rc ults (jf experiments, some ol them upon precisely 
similar glasses, by a quite different method with much gieitci 
electromotive forcc^, and with very short times of chaigc and 
discharge Mr Gordon’s result's and mine differ to an extent 
which mere errors of observation cannot account for Ihus for 
double extra dense flint glass J gave lo I, Air. Gordon 3 i, and 
subsequently 3 89 (Report of British As ociatum foi 1S79). 
These results indicate one of three things, Cither my method is 
radically Ind, Mr Gordon’s method is bad, or there are so!iie 
physical facts not yet mvc'^tigatcd which would account for the 
difference Two suggestions oocur — 1 Possibly for glass K is 
not a constant, but ib a function of the electromotive force 2 
When a glass condenser is discharged for any finite time, a part 
of the residual discharge will be included with (he instantaneous 
diacharge, and the greater the time the greater the error so 
caused To lest the first I measured the capacity of IhuU glass 
plates with differences of polential ranging from 10 to 500 volts, 
and also of thin glass flasks between similar limits ; the result is 
ihat I cannot say that the capacity is cither greater 01 less wheic 
the electromotive force is 5cxx) volts per millimetre than where 
it IS 4 volt per millimetre. ITie easiest way to test the second 
hypothesis IS to ascertain how nearly a glass flask can be discharged 
in an exceedingly short time. A flask of light flint gla«s \ias 
tested, it was charged for some seconds, discharged for a tune 
not greater than nTinr ‘lecond, and the residual charge observed 
so soon nb the electr imeter needle ciune to rest , the result was 
that the residual charge under these circumstances did not exceed 
3 per cent of the original charge, also that it mattered not 
whether the discharge lasted itJ-bt second 01 second. These 
experiments suffice to show that neither of the above supposi- 
tions accomiG for the facts 

I have repeated my own experiments with the guard ring 
condenser, but with a moie powerful battery, and with a new 
key which differs from the old one, Inasmuch as immediately 
after the condensers are connected to the electrometer they are 
separated from it. In no case do 1 obtain resuUa differing much 
from those I had previously published 

Daftly, a rough model of tbc live plate induction balance used 


by Mr Gordon was constructed, but arranged so that the 
distances of the plates could he varied within wide limits. So 
far as instrumental means at hand admitted Mr Gordon's method 
was used A plate of double extra dense flint and a plate of 
brass w ere tried In the first, by varying the distances of the 
five plates, values of K were obtained ranging from lo §4, 
with the latter results from A 3 is clear that the five 

plate induction balance thus arranged cannot give reliable 
results 

The explanation of the anomaly, then, is that the deviation 
from uniformity of field in Mr. Gordon's apparatus causes errors 
greater than any one w'oultl suspect vMlhout arlual trial. It is 
prolialile that the supposed change of electrostatic capacity with 
Lime may be accounted for 111 the same way. 

lanuary 27 — "Dielectric Capacity of Liquids " By J. Hop- 
kmson, r H S 

These experiments have for object the determination of the 
lefi active indices and the specific inductive capacity of certain 
liquids, and a comparison oF the '-fjuareof the refractive index for 
1 mg w'aves and the specific inductive capacity 

In the following table are given the results nbl-iincd for 
refractive index for long w'aves deduced by the formula 


^ I the square of and the observed values (K) of 

the specific inductive capacity 

Ptlroleum spirit (Fidd’s) 

Tell oleum oil (Field's) 

,, (Common) 

OzoKeiil livbiicating oil (Field's) 

Turpentine (Commercial) 

Castor ml 
Spcim nil 
Olive oil 
Ncatsfuot oil 



K 

1 922 

I 92 

2075 

2 07 

2 078 

2 10 

2086 

2 13 

2 128 

2’23 

2 153 

478 

2 >35 

3 02 

2 13* 

3 

2 125 

307 


It will be seen that whilst for hydrocarbons jii^ = K, foi 
animal and vegetable oils it is not so. 


Zoological Society, February i —Prof W. H Flower, 
LT. D , F R b., president, in the chair. — Mr F. M. Balfour, 
I* K S . read a paper on the evolution of the placenta and made 
tome obseivalions on tlic possibiliiy of employing the characters 
of this organ in the classification of the mammals — Mr Sclater 
lead notes on some bird', cdllccted by Mr E F im TTiurn in 
British Guiana, amongst which was an example of a new species 
of proposed to be called im-Thut after its dis- 

coverer — Mr \V T. BlanforrI, F R S , read an account of a 
coll eel ion r)f reptiles and frogs made at Singapore by Dr \V B 
Dennys In this cnllection were two new species of Ophidians, 
which were named respectively CyUndiophu hmifus and Simote^ 
Ihtifiysr, and two new frogs, which the author propotccl to call 
Pafia litfiifps and Rhatophoru^ Dtnnyn — Mr A. D. Ilaitlctt 
read an account of a peculiar habit of the Darter {Plotux anhut^a) 
in casting up jiarts of the einthdial lining of its stomach, as 
observed by him in the specimen now living in the fiuciety’s col 
lection — A communication w^as rcatl frniii Mi A Iloneagc 
Cocks, V / S , containing notes on the breeding of otters, a'- 
observed by him in specimens living 111 his posiossion. — Tlic 
SccrelQiy read a paper by the late Mr Ailhur O'.Sliaughnessy, 
rmtaining an account of a large collection of li/ards made bv 
l\fr r. Piiickley in I cuador The cnllcctinn was seated to be of 
great intcix'st, both 011 account of the number of new species ii 
contained and the ficbh matenil it affoideti for the study ol 
species already known, Mr O'.Shauglinessy had given last yeai 
a partial notice of this collection, confined however to a prrli 
miliary list of the species of Ano}\ r identified The present paper 
gave the results of a study of the whole collection, and was not 
rcstiicted to a description of the new forms, but enumerated all 
the species, for the purpose of recording additional remarks and 
revisions which appeared necessary In it twenty seven specie'' 
were mentioned, ten of which were new' — Mr G A Boiilenger 
read an account of a new species of Fuyahus in the Brussel" 
Museum, from Ecuador, which he proposed lo name Knyalm^ 
O'Shaughnessyi — Lieut -Col H H Goduin-Auslcn, F K S . 
read the first part of a memoir on the Und'shells collected on the 
island of Socotra by Prof I B Balfour T he present communi- 
cation comprised an account of the species of CychsiomfiretF found 
on the island 


Photographic Society, Jinmry ii — J Glaishcr, F R S , 
president, m the chair —Papers were read by E Vilea on the 
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JiDie light The principal matter insisted upun uas that the 
oxygen and hydrogen gases should unite in one stream, just 
bei^oie issuing Jroin the nozzle of the burner, and the tubes kept 
entirely free from -wire gaure or any luiptdmicnt whatever » also 
that the lime cvlindcr shunld be lu two pieces s^hen if th« upper 
part spills the lower part (alieady heated) could be screwed into 
position at once — Also by T Itolas, F C S , on the detective 
camera This apparatus consists nf two Lameias working siitiul- 
tanen'isly Ingelhcr in otic the imn^^L can be seen, whilst m the 
othei a sensitive dry plate is ready for instant expO'iure by jincu- 
malic puwei The whole is inclosed in an uiihuapicious wooden 
box, which enn even he placed upon the ground, and scenes and 
per'.ons photographed unawares. 

Victoria (Philosophical) Institute, February 7 — The 
Farl fif Shaftesbury, K G , in the chan. — A paper w'as read by 
Di Sninuel Kinns, F R A S, on “The 'Jiuihs of Revelation 
Cfinhirnerl liy the Advaneci of Science “ 

Institution of Civil Engineers, Fcbruaiy r — Mr Aber- 
nelhy, h R S F,, jircsidenl, in the chair — the najicr read was 
on the rorlsii.outh Dockyard lixtensioii V/tuks, by Mr Charlc'i 
Colson, A^soc, M Irbi CMC 

Fakis * 

Academy of Sciences, January 31, — M. Wurtz m the 
chan — The ridliiuiiig ]iapiis wcic read — On the Icing duration 
of Ihc life of germs uf rJnuhon, ind on their presenation in 
culli\atcd earlh, by M I'asttur, wiLh MM. C InmlHrlind and 
Roux This relate^ to an imiuiry made by a coimmUtc eleeted 
]ty the Fans bonety of Veterinary l\lcdiciiic Mittp caught the 
diitase from being a few hums daily on ground where animals 
that died ('if rharbon had been tinned twelve years before Theie 
was no gra^N (n eat, the genus inii->t have entcicd the sheep 
by rcisun of their liabil ot smelling about the ground. The 
fannei hid a sear of malignant [Uisiula — Dliservalions on the 
birds of the AntaieUe Region, by M Alph Afilmj- I'd wards 
This rt'ale> In the lii^t pari of a work on the fauna of Austral 
leginiis Turds sci^e mure linn any olhei aniinaJs lo mark the 
j'trufriund (biTerenccs bet'ween faunas of the southern and those 
of the iioi rhirn hemisphere. 'Ilic geoginphical disinlmtion of 
jiengnins and spheiiiscans presrnt jiilciesling features in this 
respcel — On a mode ofrepresenlnlion of functions, by M Gylden 
— Oil a fail of sleet nt Genev i, on January f 9, by M Colladon 1 he 
grams weic emiipaeLand pietty round, and they showed elinous 
danringmnveiTunts (gomcliracs after being motionless two or three 
sec mdg), like those of pith balls under eleclncity. — M CJos was 
elected (.'urresp indent in iJolany, in room of the late M 
Godrnn — On the circulatory appamtus of ediinphlhalrantc crus- 
taceans (^onlinucd), by M Delagc This relates lo Ampliipcjda 
and T^jcniodipoda — Action of sulphocarbonatc of pota-sium on 
phylloxeriscd vines, by M Mbnillefert. The effects nf three to 
SIX, two, and one yearC treatment arc severally considered — -On 
the figure of planets by Ilenmyi'jy For the carrh and near 
plancN supposed like it the compresston deduced funii the theory 
of nuifbly agrees better with obscivalion tlian that deduced from 
the theoiy of superficial erosion, — On ihe scries of Fourier, by 
M I ijidxn, — On anextensiun of the rule of signs of Descrrles, 
by M Laguerre.— On a 1 articular cyclic system, by M Kibau- 
c )ur, — On the (inadratuie on which depends the solution of an 
cxtcnsi\e class of linear differential equations with rational coeffi- 
cients, by M Dilltier — On the dislinction of integrals of linear 
diffcienUal equations into sub-troupe, by M. Casorati — On the 
iMvariani of the eighteenth oraer of binary forms of the fifth 
device, by M l.e Paige. — Action of hydrochloric acid on 
metallic chlorides (continued), by M. DiUc In the case of 
chlorides very 'oluble m winter (less so in acid liquor), and 
deposited in it as cryslalliNcd hydrates, hydrochloric acid dimi- 
nishes the weight of chlnndc dissolved, nnd in the acid liquors 
one still finds hydrated salts, though much less rich than the 
crystals that form in Ibis liquid Another (and Iasi) group 
coiilains chlDndcB that cryslallisc anhydrous in water or 
hydruchlonc aad, but the solubility of which m concen- 
triied acid N reduced almost lo zero — Dett-mmation of 
the colours which correspond to fundamental senGaliortz, by 
means of rotatory disks, by M Rosenslirhl. The line which 
represents the proportion of extreiiie sensations m the inter- 
mediate crilours IS a si might one (they are thus, to sight, 
rlgor.msly crpiidistant). The line which represents the sensation 
of yellow reaches its culminating point in the ordinECte corre- 
spond in# to Yellow. The aenation of red mes in a atraiifbt 


I line to the red, and beyond that to the orange, where it culmin- 
ates , then it falla to the yellow, where it is zero — ^On ihe 
I determination of carbonic ncid in air, b^ MM Muntz and Aubin. 
They have studied the variations of which the proportion of CO, 
in speciil parts of the atmosphere is susceptible, and here firat 
dc^L^lbe their method (absorplion by pumice-stone impregnated 
with potash solution, then liberation, and measureinent of 
volume), and verify its value. — Obsei vationb on a note by M. 
Li&enbergj on separation of tnmrtfaynlmmc from subittanccB 
accompanying it in commercial chlorhydrate of tnmcthyl- 
ainine, by MM Duvilliei and liuisine. — On ,a procesi of total 
destruction of organic matters, for invefiligalion of poisonous 
mineral substances, by M, PouchcL. The principle is that it ii 
possible to heat between 300" and 400“, in presence of carbon or 
oignnic compounds, mineral elements contained in a mixtuie of 
sulphuric acid and acid sulphate of potash, Ihe sulphate of 
poiasli retains substances the most vnlatile and decomposable 
(e f. salts of mercury), while the organic matters are quickly 
destroyed — On the invasion of piiluioiiar^ tissue by a champi- 
gnon, m pciipneumoiiia, by M. Toincsne — 'I'Ke third edition 
of M iJimicyko’s 1 realise on Mineulogy (111 Spanish) was 
Iiresented, It contains original reseajclics on vaiiotis bouth 
American minerals 

Vienna 

Imperial Academy of Sciences, February 4.— V Jhug in 
the chair — h Oanaghi and V T nrLur, fifth report of the 
Adiia Cnmmission on the Physical Exploration nf Adria. — 
Prof I Pel/, on scientific treatment of axionometry — Prof 
A WassmiUh, on the p I'lsihility of magnetising iron at high 
tempcrfllme-j, — Prof- T TJann, on the daily collide of some 
ineleoiological elements in Vienna (city) — (i llrudci, on the 
knowledge rpf the lura-foimatioii of Sternberg non /cldler 
(Rohtmia) ^Piof Sigmund Exncr, on tin knowltdge of the 
niiinite structure of the cortex of the brain. 

Got MNi'-EN 

Royal Society of Sciences, August 7, 1880.— On fluospar 
in granite of Drammen, by O Lang — Some experiments on 
induction in conducting bodies, by F. ffiiiihtcdl 
November 5, — On an increase of the uieteoi itc colUclioii of 
the University, by C Klein — Communication rcgaiding the 
publication of a I ext book of analysis, by R, I.ipscliil/ — Elec- 
Incal shadows, by W IloJtz. 

December 6 — h lectrical Eiliadows (continued), by W llullz — 
On the cunnectiuii betw'eea tbe geiieml and the particular 
integral" of di/Terential equa^oiis, by L Konigiberger — Obsor- 
vaUon«i in the magnetic nbservatjry, by K bcheung.— On 
congenital growth in tile thallub of PulleMfeniex, by I'alken- 
berg, — Co lumuiii cations (jfi the Univeisity Library fium 1876-79, 
by W Willmanng 
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ISLAND LIFE 

Island Life, or, The Phanowami and Causes of Insular 
Faunas and I lotas, tndudutg a Revision and At- 
tempted Solution of the Problem of Geological Climates 
By Alfred Russel Wallace. (London Macmillan and 
Co., 1880.) ^ 

M r. WALLACE IS to be cont^ratulatcd on hi^ success 
in that most difficult part of book-writing — the 
choice of a good descriptive, yet short and euphonious, 
title *' Island Life ' ” What do not the words suggest ' 
How many old associations do they not recall I A vacant 
and unsuspicious reader may indeed be lured by them to 
open what he may expect will prove a good novel, perhaps 
R stoiy of the '* Robinson-Crusoe" type. His hopes will 
be quenched by the hi st chapter , but if he possesses 
any capacity for an inteiest in the flowers, insects, birds, 
and beasts of Ins home, it will almost certainly be quick- 
ened by a peiusal of that chapter. Like a skilful com- 
poser Mr. Wallace strikes at once with a firm touch the 
key-note of his volume In a few pages he puts before 
us the problem he seeks to solve, and does this in so 
graphic and masterly a way that most readers \ull not 
only coinpiehend wdiat he aims at, but will be persuaded 
into the belief that as they are familiar with some parts 
of the subject they liave a personal intetest jn seeing 
what the author can make of it. 

Hardly any problem in modern science n at once so 
complex and so fascinating as the geographical distnbu* 
Lion of plants and animals. Strange to say, this com- 
plexity and fiscmauon have steadily increased with the 
growth of knowledge A generation ago, the grouping of 
floras and faunas found a leady explanation in diHerences 
of climate and special creations But no such easy solu- 
tion of the difficulties now avails Ever since the classic 
essay of Edward Foibes on the history of the British 
flora there h.is been a gi owing conviction that the present 
arrangement of the life of the globe is the outcome of 
previous geological and biological changes. The doctrine 
of evolution has given to this conviction the stiength of 
demonstrated truth. But while the theoretical aspect of 
the question may be clear enough, we aie beset on all 
sides by what seem utterly insuperable obstacles when 
we try to work out the application of this theoiy to the 
history of any given flora or fauna. This is true even in 
those areas of Europe and North America where the 
living plants and animals are most fully known, and 
wheic some approach to a complete unravelling of the 
geological record has been made. But over most of the 
rest of tlie globe our knowledge of botanical and zoologi- 
cal distribution, and still more of geological history, 15 of 
the scantiest and must fragmentary kind. A few broad 
facts m the history of the mammaliani life of the northern 
hemisphere are well established The pedigree of some 
modern forms, such as the horse, can be traced back into 
early Tertiary Limes , the former wide spread of other 
forms, the lion for instance, and their gradual i^tric- 
tion in area, have been satisfactorily made out. But 
the kind of evidence available in these cases fiiile us 
VoL. xxiir. — No. 590 


in dealing with others It seems .is if all that we may 
hope to achieve is to establish by a few examples, capable 
of clear proof, the gcner.il 1 iw^ hy whiLh variation m 
form and in geographical clistribuhon appears to have 
been effected among the animal and vegetable populations 
of the globe. 

By no living naturalist could these probleins be more 
fittingly and exhaustively discussed than by the author of 
“ The Malay Archipelago Years of i esc irch m the East, 
followed by years of researi h and reflection at home, h.ive 
enabled him to explore every highway .\nd a vast number 
of byways in the wide realm of inquiry m which he has 
been so active and untiring a woikcr Thnioughly con- 
versant with all that has been done by otheis, he brings 
to Ins task a wealth of information and a brcMdth of view 
that stamp his works with the authority of a mastei 

The present volume may be regartled as an expansion 
of apart of the author's “ Geogiaphu al Distnlmtion of 
Anim.ds " F ui ther study of the pioblcm of distribution 
has enabled him to treat it with gi eater fulness lie has 
devoted especial attention to geological operations that h.ive 
affected the successive races of pl.ints and animals, and 
has connected these opciations with biological changes 
more closely and clearly than has hitherto been done 
of his new volume the first half is mainly occupied with 
a discussion of this subject He there seeks to establish a 
ntimbei of fundamental propositions or laws, the confirma- 
tion of which leads in his opinion to a simpler and fuller 
solution of the problem than has before been possible 
Two of these doctrines deserve the careful consideration 
of geologists and naturalists They arc (i) the per- 
manence of coiilinental and oceanic ari as , and (2) the 
frequency of changes of climate during gcologu al time 
and the combined influence of cosmical and geographical 
causes m the production of these changes. 

The abundance of marine organisms m the rock-masses 
which (onstitute the bulk of the continents naturally led 
to a belief in the mutability of the land Not once only 
but many times in succession the sites of some of our 
loftiest mountains were under the sea And if it was 
discovered that the position of the l.md had been so 
variable, and that the sea-floor had been so continually 
upr.Tised, the inference was easily diawn that land and 
sea must have been continually changing places. Tacitly 
or explicitly it w.is assumed that just a, there appe.ircd 
to be no area, even in the heaiL of the continents, which 
had not been submerged beneath the waves, so tlicrc was 
probably no tiaitcven of mid-ocean where a continent 
might not have bloomed It is piobably a safe asset tion 
to say that this is still the belief of most geologists It finds 
formal expression in their most authoi itative text-books, 
and can be traced everywhere in its influence upon the 
discussion of questions of geological history Fiom 
geological treatises it has passed out into the cunent 
literature of the lime, as one of the accepted conclusions 
of science. Our Toi't Laure.itc, w^ho has embodied in 
musical language not a little of the scientific ‘^peciil Uion 
of hi 9 day, has given terse expression to this universal 
belief in the often-quoted lines — 

** There rolU tliu deep where grew the tiee 
O earth, «hit uh.iTices In. L luou seen ' 

There, where I lie King street ru.ir*!, li ith liccn 
"^I'he sLlllnL'^'“ of the central «;ea." 

n 
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Inevitable as was this belief in the early days of 
geolo^, and firmly as it still maintains its hold, it is 
unquestionably based upon a partial view and erroneous 
interpretation of the facts This has for some years 
been recognised by a few wntersj and will before long be 
generally acknowledged. Instead of shifting their places 
on the earth's surface, continents, so far as the evidence 
of their history can be gleaned^ have been wonderfully 
persistent. 

This conclusion is reached by many different paths 
of inquiry Of these it may suffice to notice here only 
two (i) The rocks of which the greater part of the 
dry land consists, are upraised marine sediments Rut 
their materials were derived from the waste of neighbour- 
ing dry land They everywhere contain indications of 
the proximity of that land, and even reveal terrestrial 
surfaces, such as rippled-markcd and rain-pitted shores, 
in the very midst of marine formations Nowhere do 
they present indications of really deep water (2) An 
examination of the floor of the present ocean proves that 
the sediment now removed fiom the surface of the 
continent ib deposited in the iahallower wateis within 
150 or 200 miles from land Heyond this limit ter- 
restrial sediment ceases to be transported and depo- 
sited, its place being taken by organic accumulations 
and by peculiar red and grey “clays” in which the 
inorganic material is mainly of volcanic origin, and must 
gather on the bottom with almost inconceivable slowness 
This grouping of the detritus, derived from the degrada- 
tion of the land, is evidently the only one possible, and it 
has now been abundantly demonstrated by recent deep- 
sea researches We may be sure also that it must always 
have obtained in every geological period The coarser 
and more lenticular sheets of sediment have accumulated 
nearest to the sources of suppl>, that is to the shores of 
the land , wlnle the finer and more wide-spread silts have 
been spread over the farther and deeper tracts of that still 
comparatively narrow belt of sea to which sedimentation 
has always been mainly confined To hasty readers it 
will seem an obvious and ridiculous paradox tn maintain 
that the continents have been permanent throughout 
geological lime, and yet to admit that piobably no part of 
their surface has not been many times submerged beneath 
the ocean Further reflection, however, and better ac- 
quaintance with the facts will convince every candid 
inquirer that the paradox is only in appearance The 
continental ridges have been the great lines of terrestrial 
movement from the dawn of geological history. They have 
continually been undergoing disturbance; one portion has 
been equably upraised, another has been convulsed and 
corrugated, a third has been depressed Every part of their 
surface has been subject to these changes Moreover every 
portion of the crust which has risen above the sea- 
level has been exposed to the unremitting attacks of 
the suba^nal agents of destruction. Again and again 
the solid bulk of the continents has been reduced to mere 
detritus and has been spread over the sea-bottom. And 
yet the continental ridges have never ceased Co exist 
Their disappearance would necessarily have been fol- 
lowed by the cessation of sedimentary accumulation. 
The char.Lctcr of their component rocks however teaches 
that, whether by the operation of underground movements 
or by the action of superficial causes, the land has been 


continually wandering, as it were, to and fro across the 
continental areas, disappearing beneath the sea in one 
region, reappearing from the sea in another. In one 
sense of course it may be said that land and sea have 
been continually changing places ^ But the submerged 
land has not become truly a p^t of the oceanic realm 
The waters covering it have been mere prolongations of 
the upper layers of the ocean, like the Mediterranean, 
Dlack, and Caspian Seas of the present day An eleva- 
tion or depression of a few hundred feet, sufficed to turn 
wide tracts into land or into water But such oscilla- 
tions made no real change in the essential position of 
the grand abonginal oceanic basins and continental 
ridges 

Mr Wallace has thoroughly grasped the truth and 
significance of these averments, and has not been slow 
to perceive their fundamental importance in the history 
of terrestrial floras and faunas. He finds that they furnish 
new and unexpected assistance to the student of biological 
evolution, and indeed form a necessary part of the 
doctrine “It is impossible,” he says, “to exaggerate or 
even adequately to conceive the effect of these endless 
[terrestrial] mutations on the animal world. Slowly but 
surely the whole population of living things must have 
been driven backward and forward from e.ist to west or 
from north to south, from one side of a continent or a 
hemisphere to the other. Owing to the remarkable 
continuity of all the land masses, animals and plants 
must have often been compelled to migrate into other 
continents, where in the struggle for existence under new 
conditions many would succumb ; while such as were 
able to survive would constitute those widespread groups 
whose distribution often puzzles us. Owing to the repeated 
isolation of portions of continents for long penods, special 
fonns of life would have time to be developed, which 
when again brought into competition with the fauna 
from which they had been separated, would cause fresh 
struggles of ever-increasmg complexity, and thus lead to 
the development and preservation of every weapon, 
every habit, and every instinct which could 111 any way 
conduce to the safety and preservation of the several 
species ” 

Besides interchanges of sea and land Mr. Wallace lays 
great stress upon former vicissitudes of climate as agents 
in the modification of plant and animal life He has 
discussed this subject with great detail and offers an 
original explanation of the causes of secular changes of 
climate. Adopting generally Dr Croll’s views as to the 
relation between the Glacial period and the cxcentncUy 
of the earth's orbit, he introduces into them certain 
modilications and limitations. If, he argues, the effects 
of a high excentncity have always been shown in great 
Polar refrigeration and a general lowering of the tem- 
perature in the hemisphere whose winter occurred in 
aphelion^ there ought to be geological evidence of the 
change. He confesses however that although indications 
of local ice-action have been noticed in different geologi- 
cal formations, even as far back as old Palfeozoir deposits, 
there is certainly no trace of such general glaciations as 
the theory would lead us to expect. Not only so, but 
the testimony of organic remains is everywhere and un- 
mistakably against the theory. He concludes, therefore, 
that while the astronomical influences must unquestion- 
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ably be a vera causes in the production of terrestrial ' 
cllmatej and must always tend to produce alternate mild 
and severe conditions, there must be some counteracting 
cause whereby these influences are weakened or ncu- ^ 
tralised. This modifying effect he assigns to changes | 
in the distribution of land and sea, especially m high j 
latitudes. He contends that without lofty land there i 
can be no permanent snow and icc Consequently by the 
due elevation of Arctic land an area would be provided on 
which, when winter occurred in aphelion during a period 
of high exccntricity, there would be so copious an accu- 
mulation of snow and ice, that even during penhehon 
the wintry conditions would continue, and perhaps even ^ 
in an intensified form. Subsidence of this land, however 
would admit the warm oceanic currents from lower lati- , 
tudes, and so great would be the amount of heat thereby 
transferred that even winter occurring when the North j 
Pole was turned from the sun and the carth’b orbit was at 
a maximum of excentricity would be insufficient to cover j 
the Polar regions with an icc-cap The alternate phases | 
of precession, which tend to bring warmer and colder j 
conditions of climate every 10,500 years, would intioduce 
a complete chmatal change only where the land was 
partially snow-clad. The general conclusion is thus 
reached that, the climates of the globe being mainly 
dependent on geographical conditions, their mutations in 
former periods have been chiefly brought about by changes 
in physical geography, Mr Wallace supports these views 
by much ingenious reasoning lie argues that during by 
far the greater part of geological time the distribution of 
land has been such that warm oceanic currents have been 
able to pass freely to the North Pole, giving a mild 
climate 10 the whole northern hemisphere. He would 
thus account for the palaeontological evidence of long- 
contimied glacial conditions within the Aictic circle from 
Pala:ozoir to late Tertiary times. It was only in very 
recent times, he thinks, that the great northern continents 
became so completely consolidated as to shut out the 
tropical currents and to rcndci possible the wide-sprcad 
and intense glaciation which was actually brought about 
by the high e\ccntricity that occurred about 200,000 years 
ago. According to this view gcogiaphical revolutions 
"have been the chief, if not the exclusive, causes of the 
long-continued mild climates of the Arctic regions, while 
the concurrence of astronomical influences has been 
essential to the production of glacial epochs m the 
temperate zones, as well as of local glaciations in low 
latitudes.” 

In a remarkable chapter, remarkable as the deliberate 
judgment of an accomplished naturalist, the author 
decides that the vast periods of time which used to be 
demanded for the changes of geological history are not 
required even for the evolution of the floras and faunas 
of the earth. He admits, with some geologists who have 
advanced the same view from physical data, that geolo- 
gical changes probably occurred more vigorously and 
rapidly in former times than they do at present, and as 
these changes have always been accompanied by relative 
alterations in the forms of the organic world, he believes 
that organic evolution has taken place far more rapidly 
than has been hitherto thought possible. 

Arch. Geikie 


ALG^ 

species, Genera^ et Ordines Algarum, seu desenptiones sue- 
Ltncta specterumj generton^ et ordtnnm, quibus Al^arum 
regnum constituitur, auctore Jacobo Georgia Agardh^ 
Bot. in Acad Lund. Prof Enter. Vol. ivi pars ii. 
8vo. pp 301. (LipsitC ■ apud T. O Weigel, 1880) 

T he appearance of Dr. J G. Agardh’s excellent work, 

" Florideerncs Morphologi,” published in the Acta 
of the Royal Scientific Academy of Stockholm, was duly 
noticed in the pages of Nature (vol xxi p 282), but, as 
the work was written in Swedish, a knowledge of its 
contents was accessible to a limited number of students 
only ; the indefatigable author has therefore, with a view 
to render it more useful to those who take an interest m 
his subject, now issued an edition m L.itin of the 
Morphology 

This new volume, which is in 8vo, forms the second 
part of the third volume of Dr Agardh’s '' Species, 
Genera, ct Ordines Alganim,” and may be considered 
rather as a levised eduion of the Swedish work than as 
I an exact translation of it The author has made some 
alterations both in the tc<t and in the notes These 
alterations include important remarks on the most recent 
algoiogical publications, including M BornetN "Notes 
Algologi([ucs," M Sirodot’s observations on ibe fecunda- 
tion of the Ilatrachospcrmea;, and those of M Uodel-Port 
on the fertilisation of the spores of Alga; by Vorticcllse. 

For a summary of the contents of the new work the 
reader is referred to the before-mentioned notice in 
NaturT , it may however be remarked that the present 
volume forms a valuable addition to the " Spenes, Genera, 
ct Ordines Algirum,” to which it is now appended, and 
its appearance will undoubtedly be welcomed by all who 
take an interest in the morphology of Alg®. 

In addition to a table of contents and an index nrum^ 
there is also an index of the species referred to The 
latter is the more useful, because, in addition to the name 
of the species, there are special refci cnees to the descrip- 
tions of the structure, ramification, leproductue organs, 
and other paiticulars relating to the plants. This arrange- 
ment is especially convenient, inasmuch as these matters 
are treated separately in different parts of llie work 

It IS to be regretted that the beautiful illustrations 
appended to the Swedish edition do not accompany the 
present. The figures are referred to in the latter, and 
may be consulted by those who are fortunate enough to 
possess a copy of the former, or who have access to 
libraries which contain copies of the Acta of the before- 
mentioned Swedish Academy It may be added that 
Dr. Agardh's descriptions of the parts of the plants are 
expressed with his usual precision and clearness, and can, 
therefore, be understood without the plates— though, 
undoubtedly, better with them. 

It may be observed that the present volume treats 
solely of the morphology of the FlondeiE, and the author 
does not allude to the classification of Algx, except to 
express his opinion that certain Algz of red nr purple 
colours, such as Bangi:c and Porphyro:, included by 
many algologists among the Floridex, do not really 
belong to that class (p. 9, note) MM Thuret and Le 
Jolis excluded these plants from the old class of chloro- 
sperms, to which they were formerly considered tobelongi 
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Dr AganJh does not admit them among the Flondcffi ; 
and in Dr. A. W, Bennett's new scheme for the classifica- 
Ijon of the lower cr>ptogams,^ they seem to be literally 
nowhere Neither has Dr Bennett assigned any place in 
his scheme to the rather extensive family Valonicise It 
IS to be hoped that algologists will agree before long on 
the position whieh these forms are tinally to occupy m 
the rlassifiration of AlgK 

Ills work on the Moridcac having been thus brought to 
a successful teiminntion, it is to be hoped that Dr Agardh 
will now tiiin his attention to the Melanospeims, and that 
he will, before long, give us a new edition of the first 
volume of his "Species Algarum”, a work rendered 
necessary by an increased knowledge of the structure and 
frnctifiration of these plants, and by the discovery .and 
accuiate examination of many new spccie-s. The ex- 
professor lias already revised and reconstructed the 
extensive genera Lamtnmia, Zonnria, Fucii^, Cy^to- 
phonic and Sarj^(\\\uni — the latter as far as relates to 
the Austialian spei ics of the sections PUinuxulon and 
A^throphym^ only To these must be added descriptions 
of many new "pec les of Melanospcnn^, all of which have 
been published in the Proaniutii^ of the Swedish Acade- 
mies, and aie, thiicfoic, not within reach of many who 
would gladly consult them A new edition, m which 
these scattered papers shall be collected and classified, 
would be a boon to algologists, nnd, avg tiust, would not 
entail very great labour upon the learned and indiistiioiis 
author M P M. 


to thp: kniTOR 

\The hditoi tim not hoU hwi^d/ re^/'onsxNt fot opinwnsfJt pressed 
by /i ? r (otie^fondivt^ A^eithcr aiu he u ndei tak e to 1 ttur or 

to con viUh thi Write! sojf manusi.rtp£s. No 

nohcf IS tidifi oj anonymirux commune ations 
The Editor tn^tnU) r/r eo/fi powhnfs to kerptJh'ir Itttersm 
short as p\Mi\ilde 1 he pfesutu cti hir spate is ^cat that it 
7r uHpoi^fblr othenvise to ensure die appemante e7Jfn of com- 
inufitcaiiuns toidaitiin^ and luruei facts 

"The New Cure for Smoke” 

NaiuRF, v(i 1 xxiij. p 25, contain 1 a IttlL'r fioni Dr Siemens 
on .1 "new cinc Jui smnKc, ' and jii ihal Ictlfr it is staled that, 
in^itead of using inert mitler ‘'Urli as pimuce-stnnc, he (Dr. 
Sicmui ) cniisuleis it far more econfmiical and efficaciou'', m *i 
gfls-gialc to liansfei the heat of the gas ^ame^J to gns-cokc or 
inllir.uitc, ^nd ihat ihe icsnlt obtained sho^\s Lh.it the "cokc- 
gns fiiL* ’’ IS not r.iily w irmei, but cheapLi 'liaii its pudeccii'ior, the 
cnal-llre, A\Uh the adv'inl.ige in its favour Lhal it is llioiuughly 
sTnukelL's 

Now having had con iderablc cxpeiiciice vith gaa-heatmg 
fires of varinas kinds, and being muJi mkicsted in the success 
Iheicof, T ilLtenuincd lo give the "gas-mke grate'' a praclical 
trial , and is llie ic nil of the trials nlijcli I haix jiist co/fipJeted, 
and \\hic1j extended over 1 penod of two months, may interest 
niaiiy of ytmr rearUii*, possibly you in.iy he able to hnd space 
in ymir columns Ut rcLord the folluvMiig paiticularg ■ — 

In ilie first set of lii.ils a guod modem fire-grate wa^ arranged 
(is (Jc^criDcd by Dr .Sieinens) with a solid iron dcad-platc, and 
i-inch gas-pipe, picrtcd with holes ^Vh ol an inch In diameter, 
placed in the finiit nait of the grate, but behind the lowest bar, 
and all an excluded fmm below except that which was allowed 
to pass ill bet w cen the liollon bolLom ind cnLci on the line of 
gag flames The grate as then filled with er ke broken into 
meces about the size of a lat^e walnul, the gah turned on and 
lighted. Id n short Lime a good bright fire with aiich flame was 
obtained , Ihe exlemal temperature at starling was 32° F , and 
that of the room 45'’ F Tma latter ro'^e within two hours lo 
62" F , nnd wis inninUined ax long as the fuel l.istcd, viz fifteen 
houTb, the gas nnd coke buirung brightly the whole tunc. 

' henort 111 Na 1 OkB (iwl xxh p. 451) of a paper read faflfera the 

niilish Anociatirn .it Swansea lait yur 


Ihe result of a numbcr.of |these trials, with an cxponditnn of 
28 lbs, of coke, was an average consumption of 315 cubic feet of 
ga-;, the expenditure of the Talter being very accurately aiicer 
tamed by passing the gas through a standard test meter 

A second ict of trials was then made under conditions pre- 
cisely Minilar to the above, with the exception that the gas was 
used only for lighting the coke at the commencement, and when 
a good fire was nbtainLil, and the temperature had iisen to 62" F., 
It was turned off, nnd only used again for a short time to rein 
vigorate the fire and maintain the temperature, Thn second 
senes of Inals — with an expenditure of 2Slhs of coke — resulted 
in an average con'^umption of fifty cubic feet of gas , tlie fire, 
when the gas was turned off, was not so bu ;lit or rich as in the 
first series, and the fuel only lasted thirteen hours 

Upon the completion of the coke and gas trials as above, the 
grate was restored lo its original condition for bunung coal 
The fire was lighted m tlie usual manner, and within two hours 
the temperature rose to 62* F ns in tht previous trials, the 
external temperature at starting being 32“ F , and that of the 
room 45° F , aud with a consumption of 28 lbs of coal 62"* F. 
was maintained For fourteen liours. 

The loom m which the experiments were made was the same 
in each case, h-iving a capacity of about 3000 cubic feet, a ilue 
nortli aspect, and situated about 150 yards from the river, to 
wlucli it IS eiitircly open. 

'Jhe above fads having been ascertained after an extended 
nnrl icpi'iled series of Irial^, in wliibh ' tlic fuel was most care- 
fully wnglicd and the gas mcasiirerl, it now bt comes a simple 
mnllrr in icducc tlic results to i d , nnd iti doing so I have 
liken the present prices of gas, coke, and coal 111 this neighbour- 
hood, which ave as follows —Coal, 261 per ton , coke, I2i ])cr 
chaldron ; and gas, 3/, 3Y, per thousand cubic feet. From thc^c 
we obtain the nnd ei mentioned result*-, vnr — 

J'l/ st Trials Coke aud ( 7 as conHnmndy for fifteen hours 

d 

28 lbs of coke at 12 r. per chaldron . 2 571 

325 cubic feet of gas at jj 31/ per 1000 cubic feet 12 675 

15 246 

Or 1 0164 pence tier hour. 

Setond Tunis fWe, wuh Gas for hghUn^ and use ottasioneiUy 
Jot asi^idmg ihe Coke^ for thvteen houts 

d 

28 lbs of coke at I2» per chaldron 2 57 1 

50 cubic feet of gas at 31. 31/ per looo cubic feet 1 950 

4 £ 2 * 

O** 3477 f’f ^ penny per hour 

Third Trial, CmI only, for f out teem, hours 

d, 

28 lbs. of coal at 26 j per ton 3'9 

Or 2785 of n penny pci hour. 

It VI ill, I think, be at once aeen from the foregoing resnlts that 
allliough by the u^e of gas and coke wc get nd ot the smoke 
nuisance, that desirable end is not obtained cnhrely without cost, 
and that, judging from these experiments, the "coke gas fiie,” 
while possessing many of Ihe advantages claimed for it, has not 
proved in this iii,tance to be W'anuer and cheaper than its 
predecessor Llie "coal fire " 

Possibly some of ymir professional reader^i may find time to 
pursue the subject further and favour ua with the result of their 
investigations, I have given a goad deal of attention for years 
past to the employment of gaaeoiLs fueL, aud have made many 
experiments, but I do not at the present time know of any fire- 
grate or stove (for ordinary housenoM purposes) wherein gas is 
employed as the heating agent, either wholly or in jiart, which 
gives such good leiiulLii ai; the raw material coal. At Ibe same 
Uine (here can be liUle doubt but that we shall yet discover the 
wny to effect great economy in the use of fuel both for domestic 
and minufadunng purposes, and ultimately to solve Ihe smoke 
nuisance question ; but whether it wdl be by separating the raw 
materia] into its several const] taents anil bnnguig some of them 
to^ciber again under different conditions aud proportions when 
being consumed in a gas furnace or grate, or by better and more 
perfect appliances for effectually burning the firal m its raw state, 
has^ I think, yet to be settled. The question haweva'« one 
which concerns all alike, being a matter of both personal and 
national intoreat J. A. C IfAY 

Koyol Arsenal, Woolwich, January 29 
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1 HAVE been much interested in readinj; tbe above, and I ho]>e 
that Mr Hay's cxami>lc will be followed by other observers, m 
order to establish a fau average result of the relative coit of the 
cokc-gaa grate and llic ordinary coal grate Mr. Hay's lesults 
are not as favosiralde as those oblamed by myadf, ow ing jirubably 
to some imperfection m his arrangements, which are not described 
BulhciCDtly to form any judgment ujion ihcm. 1 should like to 
know, for instance, whether the copper bach plate, which I pre- 
sume he used, although it is not refeneJ to, was b.icked by hre- 
clay, or whether it touched the ironwork nf ihehrcplace, whereby 
Its heat would be conducted away I his alone might account 
for the dilTercncc in result obtained by Mr. llay and mysclf, and 
I think this opportunily is a favouiable one to send you the 
hgurea rcsulluig from my own observation of the original grate 
described in my article lu Naiu RE, vol xMU p 25 This grate 
has now been in uijc from November 8 to January 31, daring 
which period it has been ilight sixty-iiv days, anti ibe average 
Lime during which a bright hre has been kept up lias been eight 
hours daily. During this period of 52S lioui 'i there has been 
consumed — 

jC -t 

1112 lbs coke at iSi a ton u 9 o 

581 lus smokeless coal at 2or a ton 052 

4100 cubic feet of grs at jr 6d per 1 000 o 14 4 

1 8 6 

Or an average of o ’51 S(/ jier hour, instead of o 525^^, is resulting 
from my first observation 1 lie aicrage consumption of solid 
fuel per hour liis been 3 2 lbs , and of gas 7 7 cubic feet The 
full supply nf gas has generally been allowed during the fiisthour 
of lighting, afier wdutli it is tinned down to about a third , thia 
I find to he a crjiivcnient mode of working 

In comparing ujy results with Mr Hay's, it must be borne in 
mind that iny room has a capacity of 7200 cubic feet, with 
northern aspect, and his a capacity of 3000 cubic feet, also wnh 
northern aspect, liis cnnsumplion should therefore he only 

3 ??? X o 518 = o 2i6<f (instead of o 347^/ ), which figure would 
7200 

prove an economy m the tmployment of the coke gas grate over 
the coal grate, which is o 2785£/, by his own showing, and would 
agiec with the compamtivc rc lifts contained in my oiiginol 
communication. C W biiMLNS 

February 2 


On the Spectrum of Carbon 

It is very desirable lint, if posable, s,nme definite conclusion 
should be arrived at concerning the clumical origin of the bands, 
which Prof J.iveing calls *' hydrocarbon bands,” md the im- 
port 'ince of the ] lunt at issue must be my excuse for again 
addres'^ing you on this subject. 

In my previous cnmmiimc'itions I pointed out that if it can be 
shown expei line nl ally lint the electric spiirk, m an atmosphere 
of cyanogen /rre Jrom hydro^tn^ gives the groups in quesiinn (the 
grou| s B and 7, wave-lengths 5165 to 50B2 and 5635 to 5478 
respectively, arc here the only ones considered), they must be 
due to carbon, and remarked that the hypothesis that they were 
due to traces of hydrogen present as impurity is "to adopt an 
extreme hypothesis w hich must be supported by cogent expen- 
mental evnience before it can be accepted ” I'rof. laveing 
admits the ju'^tice of this demand, and then goes on to say that 
such " cogent rxpeiimenlal evidence, so far as the relations of 
carbon and arc concerned, will be found in our complete 

papers on (he spectrum of carbon compounds in the Froctedm^s 
of the Koyal Society.” This a\ipenTs to me to he equivalent to 
an admission that — as concerns carbon and /j'rfrqjprti—no such 
experimental evidence has yet been given , which is also the 
conclusion to which I came after peru'-al of the papers of Profs 
LiTEUig and Dewar referred to. 

It would seem then that the burden of proof that cyanogen 
exists in which the spark will not give ribc to the bands B and 7 
rests with Prof I iveing Neverthclws I have repeated the 
expernnent with cyanogen, described in this journal (vol 
**ni p. 197), 50 as to set aside the obicctions rmaed by 
Prof Liveing to the forincr experiment. The apparatus wtis 
in this case constrnctctl of one piece of glass — a long piece 
of hard ghiss tubing. This was carefully cleaned, the tube 
woa then contracted at two points, so an to separate a short por- 
tion of the tube, into which platinum wires were fused, so ns to 
form a discharge tube The whidc tube was next heated to rod- 


iiLss in a furnace, while a cuirtiit uf oxygen pissed ihrough it 
foi some cuiisidcrabk Lmic. "Lhe grealci porliuii of the lulic on 
eaLh'idcof the pait LU’itainirig tbewiiLs w'a^ Lhun filled with 
pho^phuric anhydride, ind a shoit length uf Llic IuIk:, epaiated 
Iruiu the disdiaige tube by as gicat a iLUglli uf phosphoric 
auhydiidcas the Iciiglh of the tube periiiiLli.d, empluycd as 
a rcloji, and filled wiih merLUric (.y.inidc, the uLhi.r md of the 
lube was drawn out and dipjicd beneath sulphuiiL uluI '1 he 
inciLUiic cyanide ciiiployLil, aftfi lieiii'^ Iincly piMU-ied, was 
tlritd foi a long time in in air-ljLiLh, then ti insfentil 'o a clean 
haul glass tube, in wliicli it was lepeitidly healed, W'hile a 
current of air dried by jji'-sing rjvtr L.ikiuin Lliloridt and plios- 
jdiuiic anhydiide w is driwn (j\ei it I mm this Lube it was 
liansferiul nnniCLli.itcly to the rctmt-liibe In mil mg the 
experiment the iiieicuriL tyanidc «as heited o i Lo give as low 
a cLureni of cyanogen po'^stble, which wai continued Inug 
enough hi exjJLl .all llic air fiom the tube dlie (ulip w is then 
sealed up, leaving lit dischaige tube, wilh 1 idiusphoiic anhy- 
dride lube on each aide of il, and ]iut aside for .i wt^ek '1 he 
:ipcLlrum was then ex. mimed, with the same result av. before Ihe 
lube gave a biilliant carbon 'spicli urn, of >\liicli 7 and S (llie 
position . of which \.ere measured) were the bii^lilesl gioups No 
tiace of llic liydrngLn C-hne was obhuned Prof. Livemg 
olijLcls that dll', is not a sutricicnt jUijuf that liydrogtn is ali ent 
(in which I cxiinot nmecwith liiin), and sn^^gests that \ real 
lest would be lo .ct whcthci, when the sjiark gi\ei llic liiie- 
spcctrum cjf c 11 bon, the hycliogen- lines do not also appear.” 
This test IS however not ajqilicablc, since (according to my 
expenenre) cyanogen cannot be made Lo give the line spechum 
of caiboii I'uithci, in tins parlicul.ir case the spaik could nut 
be got tin o ugh the lube when the condenser was [uiL on 

(iiggleswick, 1' cbiuary 1 1 W M Wai is 

"Prehistoric Europe” 

As thcie wai no ^p.icc to allow of all the .ui'Ii iiUct being 
citcil 111 uiy ciilici m of the .ibcive woik 1 now give thn'-c winch 
relate to tht facl^ called in (|uesLiun by Dr. jauiCi CjliI le lu 
Naiure, vol xxiii p 33fi 

I Di James (jiiUu lepudntes as absurd tlic \icw nttiibiited 
lo him, ibat the palxobthic gr.wcls "which t-Ncihe ihe chalky 
boil liter clay of I'.ast Anglii were covered by an upper and 
younger boulder clay,” and denies (hat he cvci wiolc anyduno 
which w^onld justify dial opiiium In “ The (ji cal Ice Age,” 
2nd edition, p 531, hewrilei "The pal.colitliic beds dovetail 
mlu ihc glacial diift", and ai c ovcrlapjjed (as in Vorkshne) by 
the deposits ihrowii down duiing die (mil cold pci n id To the 
list interglacial peiiod tben wc must refei the gieal bulk uf th( 
pahculidiiL river gravtla of the soulh-L isl of England If (Im 
be line, where aie the glacial di posits in qui ^lion tri be seen? I 
they evi.r were aliuvc, 01 " ovei I vjipcd,'' the palamblbic giavels, 
they have, so far .is our yucsent knnwhdge goes, been utteilj 
destroyed Of course ihis view ts absurd, 

2. The I ciiulttrassnLialed w ilh die liippopot onus ami lij.cna in 
the 'auic ^tialum in the ^'lclorIa Ca\e was disco\erLd w lule the 
exploration was nndu my management, and was publislud in lint 
Assoc Kep 1S72, 'F/nnr p 179, and agon in Mi Tuldeinan’s 
Report, ri/ cif iS7(i, A‘t/>of/s, ji I18 The ai imal is omitlcd 
by the audmr w'here its pi esc nee would destroy his argument as 
to clnnalc', but he does not forget to record Us subscfjucnt dis- 
covery at a higlur liwd, whcic it falls in with his ai gum cut It 
maybe rcmaiKtd that the a'sociatiun of u indecr w ilh liipLo- 
potainiis in ihis cave has nn sj tcial ihcoiLlical value, because 
the two aiiim.ils li.ivc betn found together in se\nal odur hyxiia 
dens 

3 Ihe fossil mammalia of Mont I'cmcr are typical 
Fleiocene, as may he seen from the works of Croizet and jobeit, 
Gaudry and Gervais, and as I can testify from llitir cxainina 
tion 1 he glacial oiigm of Ihe overly mg lulls, winch I have 
examinetl imder the guidance of M. Julien, seenu to mt to lie 
open to consul eral le doubt 

4. The uiomiualm of I elle, and those nf Ihe Val d’Ariio with 
which they are classified by Dr James OciKie, characLci ise die 
Upiier rieioceues nf lUly, as imy he een fioni die caieful 
essays published liy Dr. borsyth Ma) ir, and from an txaiuina- 
lion of the magnificent collcclum in the mviseuna of the University 
of Florence. 

5 If pages 309-318 of “Prehistoric I'AUrope,” dealuig with 
"interglacial epoclu,” do not imply a belief Uiat Liu: Neolithic 
skull of Olmo is interglacial, I am oualile to ascertain Iheir 
meaning 
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The queslioiu whether a geolo^ncal period is to be classified os 
hitherto it always has been clafthiHedj by an appeal to zoology or 
by an apf^al to ice, and whether the nataralists who have de- 
voted themselves to the study of mammalia have only “ opimonii," 
while Dr. James Geikie enjoys **the facts," may be left m 
silence to the judgment of geologists. In the review under 
discussion all remrence to my own opinion and works has been 
carefully omitted. Here, so far as 1 am concerned, the discus- 
sion ends. W. Boyd Dawkins 

Owens College, February 1 1 


Geological ClimateB 

In Nature, voI xxiu. p 241, Dr. Haughton repeats hu 
former statement that *' it is imposible to suggest any rearrange- 
ment of land and water which shall sensibly depress the tempera- 
ture of the cast of North America." Now we must only look 
about us to sec that the east of Asia is colder than the cast of 
North America, parallel for parallel, and this especially in 
winter. The mean temperature of famtary is as follows in 
places Situated as far as possible under the same latitude and at 
the same distance from the sea . — 


Lit N 

Eastern Aua 


1 Eutern North America 

Difference 


Alan 

- 4 a 

NaJn, Labrador - 

■ 3 B 

o 4 

53 

Nikolayewsk, Amoor- 

- la I 

RigoLt 1 ahrador- 

■ I 1 

.. no 


St Olifa Uiijr 

12 g 

PorLland, Maine 

21 a 

9 3 

431 

Wladivostok 

C 1 

Purismauih N 11 

25 u 

iB g 

40 } 

Newchwanfi 

TD ^ 

P Llerion, N J 

a6 6 

i6 a 

40 

Pekin 

■13 7 

riidadelnhu 

3* J 

7 B 




Mean al Savannah 




Shane hnl 

iB 3 

and Ft Mariun 

53 B 

15 3 

ail 

Victoria, Iloog Kune 

5'JS 

Habana, Cuba 

71 4 

11 9 


Ihis shows that (1) from lat 20'' to 55", Eastern Asia is every- 
where from to 19° F. colder m January than Eastern North 
America \ and that (2) thoiC parts of the coast of Eastern Asia 
which arc not separated by mountains from the intcnor lowlanls 
ore much colder than thobe which are f.heltered, but even the 
latter partSj though relatively wanner, arc yet much colder than 
the same latitudes in Eosiern North Amenca These difTerences 
BTC explained by geographical pobitiun Asia is the larger con 
tinent , its eastern inlenor is more secluded from the influencea 
of warmer seas, and its eastern coast more subject to Continental 
influences, and thus colder in winter than North America We 
thus see by the example of Asia that a colder temperature than 
in Eastern North America does really exist now in the same lati- 
tudes. The example of Eastern Asia shows us geographical 
conditions which tend to produce an cxcculingly cold winter. 
Wc have but to look at the middle and higher latitudes of the 
southern hemisphere to see 10 cold summers that nothing of 
the kind is met with lu the norlhern 1 do not know on what 
authority Dr. Haughton states that the annual temperature of 
32" F, 15 met in the southern hemisphere but on 62° 41' S We 
do not have observations during the winter in these latitudes, but 
the mean temperature of January (the warmest month) is found 
to be 35 2 on S and 32 4 on 63 S Or (by the observations 
of Sir J. l<06s) the mean annual temperature can certainly not 
be less than 4^° below that of January, so that it would be not 
higher than 30 7 on the 60° S., and 27 9 on the 63^° S 

St. Petersburg, February 5 A. WoEiKOKr 


Vanable Stare 

With reference to your remarks on variable stars in the 
Astronomical Column of Naiuke, vol. xxiii. p 206, I beg to 
send a few observations made by me (on some of the stars 
referred to) during the pa.st few year;:i ■ — 

5 35 Camelopardi October 1875 1 found this slar about 

6^ m. and fainter than o (27 FI.). — October 6, 1879 7 meg, ; 

about I mag less than o. 

6 RumkeHs star I have the following observations 1 March 
27* 1875- About 7 m, ; famter than 25 Mooocerotia — January 

1S76 6Jm. ; less than 25, but brighter than two 7 m stars 
i'f It — Mor^ 18, 1S77. Distinctly visible to the naked eye; 
mojut 6m , but less than 25 (5 6m, Heis). The above observa- 
tions were mode in the Punjab 

7 65 Gcminonim. December i, 1880 65 so exactly equal 
to 64 Gemmorum with opera giosi that I could see no differeace 
between them in magnitude. 

’ Nearly one dagree lo the North of Victoria 


8. 16 Leonis Miuons. March 27, 1875. About 7(10. — 
January 19, 1876. 7*3 or 7'Sm. 

10. LalonJe 38405. August 31, 1877, I found this star hunter 
than LaUnde 38388, whii% lies about 20' north of it , also less 
than a 6m Harding (Lalande 3S214) sp it. Brighter than 
Lalande 38342 (7!, 8), which hes n.p, it. 

1 1. 33 CapneomL August ES75 I estimated this star as 6} m. ; 
August 1876, 6 in,, and slightly brighter than 35 Capneorm. 

12 I (17) Andromedse. From numerous observalions, be- 
ginning in May 1875, 1 have detected a variation in the light of 
this star to the extent of about half a magnitude. It is sometimes 
distinctly brighter than k Aiidromeds, and sometimes decidedly 
fainter. 

With reference to ^ and B Scorpii 1 find the following obser- 
vation in my note-book — 

** Punjab, August 10, 1S76, ^ Scorpii (im. Ileis) and 8 
Scorpii (2'3m. llci^) almost cxacllv equal. Perhaps B, if any 
thing, vety slightly the brighter of the two. J £. Gore 

Bailisodare, Co. Sligo, Ireland, February 5 

The Mode of Flight of the Albatrosa 

There seems to be a prevailing idea that the albatross m his 
flight IS m some way “assisted by the wind " 1 think this is a 

mistake , the manner is well known The method 1 believe 
admits of a very simjile explanation. Hia secret consists m his 
poner of acquiring great momentum together with the large 
superficial area of his extended wings ; with scarcely a motion of 
his wings he will fly straight against a strong wind with a velocity 
greater than that of any racehorse , this is inconsistent with the 
idea of his being “assisted by the wind." 

In attempting to rise from the water (1 believe he is unable to 
rise from the land or from a shin’s deck) he flaps his wmgs 
violently to get his body out of the water , at live same lime, 
paddling rapidly with Ins webbed feet, he acquires a moderate 
degree of momentum, sufficient, with outstretched wings, to carry 
him forward and upward upon an easy incline. The case is 
similar to that of a boy taking a run with hi't kite string in his 
hand to give his kite a start. During this first rise he will gene- 
rally mve a few heavy, lazy flaps, and then stretch his wings 
steadily to their full extent , now os he gradually rises he must 
of course as gradually lose his acquired momentum till it suits 
him to acquire m3rc, when he may be twenty, thirty, or fifty 
feel above the surface, but a much greater distance from the 
place where he left llie water, measured on the surface , by 
sbghlly altering his position, by a inovemenl of his tail, he takes 
a ^oot downwards at any angle that suits his convenience, still 
without his wings outstretched This is preci'ielylhe case of a boy 
shooting down a coa.st on his sled , the propelling force is the 
same. Tlie bird directs lus course mainly with his tail, the 
action of which upon the air is identical w ith the action of a 
ship’s rudder upon the water By this downward motion, his 
velocity rapidly increasing, he acquires a degree of momentum 
sufficient to ciny him up again to a height equal to or greater 
than that from which be started. In this up and down long 
wave-like motion, with all its variations on either side, consists 
the whole of his flight day after day for hundreds of miles , at 
long irregular intervals he may give a few lazy flaps with hu 
immense wings Other birds use the mode of flignt of the 
albatross, but to a smaller extent, for the reason, in Inc case of 
smaller birds lhal, the ratio of feathers to bulk being greater, 
their specific gravity is less, consequently they are unable to 
acquire the degree of m:)mcntum necessary to carry them upward ; 
but on the other bond the> have the power of sustained effort in 
moving their wings rapidly, which the albatross has not Gravi- 
tation then, which prevent <; him from nsing directly on the wing, 
is the motive power of the albatross when aloft He must always 
take a run or paddle over the surface of the water m order to 
get a start, and on the land or the deck he is a prisoner, because 
he has no water m which to paddle himself along with his webbed 
feet, and he is unable to run. Instead of being as'iisted by the 
wind, hiB speed 1*1 lessened by just so much as the wind’s velo- 
city, when It happens that the direction of the wind and bis 
intended course are opposed to each other, but with the wind 
his speed is jubt so much greater than it would be m a calm. 

1 ao not advance this explanation os an imaginative theory, 
I claim more for it. 1 have had many opportunities of studyi^ 
the movements of the albatross for consecutive days, and 1 fed 
confident that the above will be found to answer all required 
conditions. Howard Sargent 

Cambridge, U.S. 
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Auroral Phenomena 

It is perhaps worth a note that my daughter saw at Folke- 
stone a very unuqual phenomenon on the evening of January 25, 
a little before 6 30. home distance to the left of Orion (for the 
Difiht was clear and tarry) <<he observed a small cloud of a 
bright golden lute, from which streamers of great brilliancy 
darted in various directions, the cloud alternately paling and 
brightening. She de'^cribes the streameis as like small meteors, 
leaving trails of light behind them. C M. Inclehy 

AthensLum Club, February 12 

Ozone 

In reply to Mr. Capron (Nature, vol, xxui. p. Z19) the fol- 
lowing explanation may perhaps serve . — 

On a flat piece of brass two slnps of paper arc laid, one plain 
while, the other prepared With a clean camel hair brush they 
are moistened liberally with pure alcohol. Tins is then burnt 
off, finng It with a itpint flame , the iilam paper remains cUar 
and whttf, the prepared paper (beginning at the edges) gradually 
changes to a purpU brown On immersing bolli strips in clean 
water the plain pajicT iitill remains while, prepared paper changes 
to a deep purple (No. B, Ncgretti’s scale) 

In about an hour this deep purple colour fades away precisely 
in the same way as if the sltp had been oiomiied by exposure for a 
day or two to the air. It may be added that if the prepared slip 
u not plunged into water the purple brown tint rtmains for 
several days. 

The exi)enment suggested by Mr Capron has been made, 
using a very delicate gold leaf electrometer When this is un- 
charged there IS no apparent effect , when charged either directly 
or inductively with either positive or negative electricity the 
toM leaves collap^^e, the charge appearing to be dissipated with 
tDe flame 

1 may add, when the leaves are chaigeti the alcohol is lighted 
on the plate of the cdectromelcr with a glass rod dipped in alco- 
hol, care being taken to jirevent the discharge by conduction 
The above experiments have been performed in an ordinary 
study, but I cannot •■ay they arc very conclusive. 

Mr Capron slates "ti/onc is very strung just now,” and he 
obtains No lo (Negretti’s scale) at an inland town Ibis is a 
very high number. I have repeatedly obtained this number at 
Hunstanton on the Wash (Norfolk), where I made cxpeiiments 
daily for a month The ozone cage was kept in the shade, a 
fine cloudless day with cold north cast wind blowing, and one 
day’s exposure 1 have been engaceJ for some years in testing 
for ozone on the coast to see if its abundance, or deficiency, is in 
any way de^vcndeiit on the physical and geological conditions of 
the shore. My experiments are not sulhcicnily advanced lo be 
published, but the three following conditions have always been 
round to be present where ozone is abundant 

I, A long sandy shore exposed for some hours to the sun's 
raya. 

2 Cloudle*>s sky, with cold north or ea^t wind, 

3. An abundance of pho^phorevccnt light from the presence 
of Noetiluca miimris with the evening flow nf tide. 

This town is singularly deficient in ozone. After nunitrrus 
experiments I have os yet only obtained No i (Negretti’s '^cale). 
Wnether this deficiency may not have some connection with our 
notoriously great infantile mortality of the autumn is a micsiiun 
for further consideration. j p 

Leicester, January 27 

Citanii 

I HAVE not had an opportunity of reading NATURE for some 
time, but 1 am told that in a late number there is • omc mention 
of a so-called " Fompeii ” near llraga m Portugal. 

I do not pre'-uuie to w rite as* a Itarncd antuiuarian , but having 
lived for some years within thirty miles of Citania, and having 
often visited the place and examined the ruins with a w ish to 
gain some explanation of their myileiy, 1 venture to write as an 
ordinary witness 

In no ^en'^e can Citama be dC'Cnbed as a Celtic Fumpeii , It is 
merely a collection of circular buildings erected so close to each 
other BB almost to touch, and grouped on the top of a hill which 
runs out as a *ipur from the higher ground behind it, mid over- 
looks the rich valley I encath it. The walls have fallen, and the 
BtoneB which composed them remain m «/«, generally visible, 
though more or le'-a overgrown with grosc. From the founda 


lions It teems that the<:e round houses mast have been ^ome ten 
feet in diameter internally, with walls eighteen inches thick. 
The original height of the walU imy be infcired, from the 
quantity of stones fallen, to have been s^me twelve or fifteen 
feet 

My ntmobt examination discovered scarcely nny thing beyond 
some •^liatlercd bits of coarse pottery But over the surface of 
the hill there arc still lying about many uell shaped round stones 
about twenty iiiclic!i in diameter, which 1 always thought Lo be 
band millstones. These seemed to uic to afford the mo'^t likely 
solution of any mystery connected with the place, and I inferred 
It was a place of security, to which the corn of the district round 
was earned, The apparent absence of water forbade ihe suppo- 
sition that it was a place nf permanent altrdc I never could 
see any uecesaity for referring Us origin to CtUic time The 
buildings were probably used, and possibly only date from much 
later days. Remembering the condition of thal district as lieing 
the debatable ground lying between the Asturian kingdom in the 
north and the moors in the south, and open to sudden and tran- 
sient mcuT&ioiis from either side, the utility of ^uch a place to 
the farmers of ihit district seems evident A Portuguese gen- 
tleman, whose name T forget, has so far interested himself in the 
place as to rebuild one of the circular buildings in what he con- 
ceives its original condition, mid inside he has collected any 
remains of antiquarian interest that he could [‘‘Crai e together 
Unfurl un.ilcly his enthusiasm for forming a kind of local museum 
has led him to carry to it what never belonged to the jilace For 
outside his museum there is a large gianitc slab, which m cha- 
racter IS utterly foreign to the place, and long mystified me. 
This **redia formosa,” as it is called by the neighbouring 
villagers, is about nine or ten feet lung, six feet high, with an 
average thickness of one foot, and u ust weigh six or seven tons 
It looks like a pretentious facade stone, which has survived the 
building to which It was once attached It has some carving 
about It, and signs which may or may not have any meaning m 
them. But whatever the stone w as, it has no right to be where 
it IS , for one day, in a conversation with a local farmer at the 
inn m the valley, I learnt the fact that ^o^'e years ago all the 
farmers of the neighbourhood combined, and yoking thirty nine 
pair of bullocks together, dragged the 'aid ilniic from the valley 
below, where from time immemorial it had been lying, and 
added it in trinnnph to the other object^ of the museum. 

I may add that during my stay 111 Portugal I correspunded 
with the late Seiihur Ucrculano, the Poriuguese historian, on the 
subject, and I believe I have stated his conclusions 

R. Burton Leach 

Sutton Montis Rectory, Castle Cary, l ebruaiy 8 


The Recent Severe Weather 
Your corrcsi ondent 11 \V. C\ m his communication on the 
above in Naiure, vol. xxiii p. 329, qiinles Mr. Lowe’s theory 
of an deven-yeor cycle of "gieat fronts/’ and after giving the 
dates upon which that theory is .apparently liascd, sa)3 “There 
are sonic variations in the lengths of the intervening periods, 
but there * r a didrmt reeurreme of tlci'in-ytar epochs " 

With ihc first pait of Ihis sentence I iiuilc agiee, but I fail to 
sec the very least ground for the latter part of it, the intervals 
taken in order being as follows — g, 3, 6, 18, 3, iG, 4, and lO 
years. Three intervals approximating to eleven years can be 
“screwed” m by manipulating the yeani between which you 
reckon, disregarding inconvenient ones and using ollicrg which 
suit better , but surely Ibis cannot be held sufficient to justify 
the statement, such a method nf fleallng with the figures being, 
it IS scarcely necessary to point out, quite unallowable. 

I have nulictd before that when the discovery of similar 
epochs for abnormal heat, cold, nun, &c , have been announced, 
a similar method of dealing with dates lias been fi Bowed to that 
which seems to have been adopted in this cise F. M. S. 
February 3 

The epochs which show recurrence are obtained by "manipu- 
lating” the figures in the following manner — 

December 1801 to January 1S14, internal 12 years 2 months. 

M 1810 ,. 1S20, „ 9 I. 2 

1, 184^ ,, i86f, ,, 20 ,, 2 I, 

(It flhould here be remarked that a but not “great” 
frost was exnenenced in the winter of 1S49-50, as it was not 
severe enougn to entitle it to the designation of great frost it was 
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o mittcd from the table , if it had been inserted the 20 year>i and 
2 months period would have counted as two lo year periods.) 

December i860 to January 1841, uiterval 10 years 2 months 
I# *870 „ i88i, „ 10 ,, 2 „ 

Thus at least four periods (out of a possible seven) do not require 
much "screwing" to make them approximate to ii-year epochs ; 
while if we were to add iii the long frost of 1850 we should have 
no le.ss than siy peiiod^, showing a distinct recurrence. 

It may nut be quite clem why the rem Lining dates are 
uia cried , Imt if they are analysed m the following manner they 
are not uuiiibtrucLivc. 

December 1813 to January iSjSj interval 22 years 2 months. 

- >837 ,, 1857, „ 19 „ 2 „ 

ThciC periods^ like the one 1840 to 1 86 1, tend to show that 
the intcrvali apiToximate nearer to 22 years. How does 
h M. h, obtain the intervals he quotes? As regards the last 
paragra])h of the letter of V M S respecting the “abnormal 
heat, cold, rain, Ike it is only necessury to sny that he would 
have consuli rnblL ddficully to prove to Nuiman 1 nckyer, 
Mcldrum, and other,, that II -year cycles do not exist, even if 
F. M S “sLnewed” liis rtgiires, as he seems to have done in 
his letter ab^ve II W C, 

Butterflies in Winter 

AcountriiMAN lias shown me to-day two fine specimens of 
l^flnr\sa ut^ica in a lively condition canglit on the 4lh inst. in an 
emiity room on the border of (he New I'orcst, exposed to the 
seventy of tin l.xle frost, Thomas W. Shore 

Southampton, It binary S 


yo/nv GOULD, f,r s 

grave has lecently closed over the remains of a 
^ very remarkable man, and although the annals of 
science, we arc proud to think, alToid many instances of 
indomitable energ) and unceasing perseverance rewaidcd, 
they have no gieater record of success than is to be found 
in the life of John Gould No one can regal d the series 
of works written and illustrated by him without acknow- 
ledging that they aie a muiiument ol human encigy, and 
the story of his life makes the fulhlment of these large 
entci puses the more interesting In the character ol the 
man we must look tin ihc seciet of liis success, because il 
is well known that he possessed neither the advantages of 
wealth nor education at ihc commencement of his career, 
and yet he has left behind him a sciies of works the like of 
which will probably never be seen again , and this because 
It is rare to find the qualities of a naturalist, an artist, and 
a man of business combined in one and the same person 
John (xoiild was all theie in an eminent degree ; he knew 
die characters of birds as well as any man living, and 
although It has often been said that he made too many 
species — and latterly it has been the fabhioii with certain 
wnteis to sink a good many of them — yet the monographer, 
travelling over the ground again, generally finds that the 
critic, and not Gould himself, was at fault. As an artist 
he possessed talent conibined with the greatest taste, and 
this, added to the knowledge of botany, acquired in his 
early days, enabled him to give to the world the most 
beautiful senes of pictures of animal life which have yet 
been produced. Certain special works, where the pencils 
of Wolf or Keuleinans have been employed, many vie 
with those of Gould, but taken in a collective sense, his 
splendid folios, full of coloured plates, aic as yet without a 
rival That lie was a good man of business the fact that 
bis writings were not only self-supporting, but further 
realised him a coiisidcrablc fortune, is the best proof 
Though in outward seeming he was stern and even some- 
what brusque in manner, those who knew him well can 
vouch for the goodness of his heart, and can tell of many 
an act of kindness and chanty, concealed from the world 
under a bluff exterior, and no one ever heard him speak 
unkindly of any of his contemporaries Straightforward- 
ness was one of his especial characteristics, as well as an 
exact manner of doing business, paying for everything 


the moment the work was done, and this probably 
accounts for the way in which his artists, lithographers 
and colourers, worked for him for long periods of years. 

Mr Gould at his death w.is in his seventy- seventh 
year, having been born in September, 1S04 He was a 
native of Lyme m Dorsetshire, but when quite an infant 
his parents moved to the neighbourhood of Guildford 
When he was fourteen years of age his father was 
appointed a foreman \n the Royal Gardens at Windsor, 
under Mr J T Alton, and here the lad had a grand 
opportunity of studying British birds in a state of 
nature , in his collection arc sUlI to be seen two magpies 
shot by himself and stuffed at the age of fourteen, which 
arc even now most creditable specimens of taxidermy, 
and foreshadowed the excellence which he afterwards 
attained to in that ait Till the year 1S27, when became 
to I^onilun, he was still employed in active gardening, 
having left Windsor for a post at Sir William Inglcby’s 
at Ripley Castle in Yorkshire Immediately after coming 
to town he was appointed curator to the Zoological 
SocieLy’b Museum, at that Lime in its infancy, and he 
enjoyed the intimate friendship of Mr N A Vigors, then 
one of the leading English natuialists, and through him 
John Gould leceived his hrst opportunity (»f appearing as 
an author So rare were Himalayan birds in those days 
that a small collection was thought >\orthy of description 
by Mr Vigors in (he o( the Zoological Society, 

and the figuring of these specimens was ( ommenced by 
Mr Gould under the title of “ A Century of Birds from 
the llunala>an Mountains " By this time however an 
event had taken [ilacc which had an influence on the 
whole of his later life, viz , his marriage with Miss Coxen, 
the daughter of Mr Nicholas Coxen of Kent Besides 
her other accomplishments Mrs Gould was an admirable 
draughtswoman, and, from her husband’s sketches, she 
transfeiicd to itoiie the figures of the above-named work 
Its success was so great that in 1832 the “Birds of 
Europe” was commenced, and finished in five large folio 
volumes in 1837, w^hile simultaneously, in 1834, he issued 
a Monograph of the Rh.imphastidsc or family of Toucans, 
and in 1838 n. Monognph of the I rogontdo? or family of 
Trogons To the last he maintained his love for these 
birds, and one of his most icccntly finibhed works was a 
second edition of the last-mentioned Monogniph It is a 
cut 1011s fact that when John Gould proposed to publish 
his first work, he applied to several of the leading firms 
in London, and not one of them would undertake to 
bring it out, so that it was only with reluctance that he 
began to issue the work on hib own acenunt Besides 
these larger publications he had described the birds 
collected during the voyage of the Beagle by his friend 
Mr. Darwin, and had contributed papers on other subjects 
to the Zoological Socicty^s publications 

We now come to what wc consider the most striking 
incident in Mr. Gould's life, one unsurpassed in its effects 
in the annals of ornithology Beyond a few scattered 
descriptions by some of the older authors and an account 
of the Australian birds in the museum of the Linnean 
Society, by Messrs Vigors and Horsfield, the birds of 
Australasia were very little known at the date we speak 
of Accompanied thercfoie by his devoted wife, Mr. 
Gould proceeded in 1838 to study Australian birds in their 
own home, and he pcrsonjilly explored Tasmania, the 
islands in Bass's Straits, South Australia, and New South 
Wales, travelling 400 miles into the interior of the latter 
country 1 his voyage, specially undertaken for the pur- 
pose of obtaining an exact knowledge of Australian birds, 
must ever be reckoned as a distinct scientific achieve- 
ment, and the accounts of the habits of some of the more 
remarkable species, such as the mound-building Mega- 
pod es and the Bower birds were quite triumphs in the 
way of field ornithology. Nests and eggs were collected 
as well as an excellent series of skins, both of mammals 
and birds, and here Mr. Gould’s beautiful method of 
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preparation was especially noticeable , some of his speci- 
mens, skinned more than thirty years ago, are as neat in 
appearance and as fresh as the day they weie prepared. 
Returning in 1840, after two years' absence, he com- 
menced the great work on the IBirds of Australia/' which 
makes seven folio volumes and occupied seven years in 
Its production, being completed in 1848 One of the 
features of this work is the great increase in our know- 
ledge of the range and habits of petrels and other sea- 
birds, to which the author paid great aLLciUion during 
his travels. 

Within a year of Mr Gould's return from his adven- 
turous voyage he had the misfortune to lose his wife, and 
for some Lime he was completely overwhelmed by his 
bereavement His collcctois in Australia too, about the 
same period, lost their lives , one of them, Mr. Gilbert, 
was killed during Dr Leichhardt’s expedition overland 
from Moreton Bay to Port Kssmgton, and Mr Drum- 
mond, while collecting m Western Australia, was also 
murdered by natives, and a third collector was killed by 
the explosion of a gun on one of the inlands of Bass's 
Straits It speaks volumes however fni the zeal and 
energy with which Mr Gould had prosecuted his re- 
searches in the Auitraliiin continent that very few birds, 
sufficient only to form a supplement in a single folio 
volume, have been discovered since he left the field of his 
labours in that quarter of the globe 

Another landmark in the career of this great ornitholo- 
gist was the publication of his Monograph of the Trochi- 
lidm, or Family ol Humming Birds These lovely little 
birds had been foi a long time favourites with Mr Gould, 
who gradually began to amass that fine collection which 
has been the admiration of natuialists for so many years 
Taking advantage of the Great Exhibition of 1851, he 
obtained permission fioin the Zoological Society to erect 
at his own cost a large building m their gaidcns m the 
Regent’s Park, where the collection was open to the 
public at a chaige of sixpence per head A considerable 
sum was realised by this exhibition, and a large number 
of subscnbcis to his monograph was obtained, including 
nearly all the royal families of Fiirope Though sketched 
by Mr Gould himself (for even to the last days of his life 
he executed the designs for all his plates), the majority of 
the humming-birds were placed on stone by Mr, Richter, 
who also did the same for Mr Gould’s next work, “ The 
Birds of Asia ” Wc cannot but regard this as one of the 
most valuable of all the works done by the author, for, 
notwithstanding the fact that it is left unfinished at his 
death, it contains a large number of plates of species not 
elsewhere figured The “ Mammals of Au^jtralia,” pro- 
duced simultaneously with the last-mentioned work, 
deserved, in Mr. Gould's own opinion, more credit foi its 
issue than perhaps any work he had done, because it 
touched upon a branch of roology of which he never pre- 
tended to have a very exact knowledge So large however 
had been his collections of mammalia during his sojourn 
in Australia that some account of them seemed to be 
demanded, and he therefore published his large folio 
work, but the pecuniary results were less satisfactory than 
with any of his ornithological productions His typical 
specimens of the Australian mammalia are in the national 
collection. No sooner were the humming-birds finished 
than his active brain conceived anew idea, to illustrate be- 
comingly the birds of his native land, and he commenced 
the publication of the “ Birds of Great Britain." Opinions 
may dificr as to the merit of Mr Gould's other works , 
volumes less ponderous than the folios winch he adopted 
for the better figuring of the objects of the natural size, 
may take their place with the student ; but no work of 
greater beauty will be produced than that on which John 
Gould, returning m his Liter life tohis first love, bestowed 
the fulness of his energy and the acme of his artistic 
talent. The care bestowed on the plates of this work was 
remarkable, the aim of the author being to produce a 


picture of the birds as they appeared in their natural 
haunts, and espenal pains were bestowed on the young, 
particularly those of tne wadmg-birds and natatores In 
this fine work most of the drawings were developed and 
placed on stone by Mr, W Hart, who also executed all 
the plates of the Liter works 

In 1865 Mr Gould republished his letterprc-.s of the 
big work in an octavo form, under the title of " A Hand- 
book to the Birds of Australia/’ but with all the additional 
species inserted m their proper families , these two 
volumes arc therefore of great use to the student After 
the completion of his woik on “ Biitish Buds," Mr. 
(xould devoted himself to the continuation of the “ Birds 
of Asia” and the Supplement to the “Birds of Aus- 
tralia," until in 1875 he commenced a work on the “Birds 
of New Guinea,” which was to toiUain also descnptions 
of any new species to be discovered in Australia or any 
p.irt of the Australian region Of the last-named wort 
eleven parts have appealed, and it was left unfinished at 
lus death, as well as the following works — a “ Mono- 
graph of the I'ltticLe or Ant - 1 finishes of the Old World ” 
(one part published), the Supplement to the “ Monograph 
of the Humming Birds” (two paits published), and the 
“ Birds of Asia " 

The above list enumerates, we believe, nearly all the 
works published by Mr Gould with the exception of the 
“ Iconca Avium/' issued about iS'jS, and containing sup- 
plementary plates to his previous volumes, with descrip- 
tions of new species, and the “ Monograph of the Odon- 
tophorhina^ or Partridges of Anienc.i " In addition to 
the folio volumes he was also in the habit of publishing 
the intioducLions to his larger woiks in nn octavo form 

Many of the above details of Mr Gould’s life are 
taken from " Men of Eminence," aided by the personal 
recollections of the writer, who was for many years an 
intimate friend of the deceased, and knew him first as a 
successful trout catcher on the 'I'hames, tor his prowess 
in throwing the tly was scarcely second to his skill as an 
artist Were he to write an epitaph of John Gould he 
would do so in the words uhich Mr Gould himself was 
fond of quoting - Here lies John Gould, the Bird-Man.” 
The latter words were used by an old ami intimate friend 
in intioducing Mr Gould to another ilLiIuc We may 
hope that the Government, according to the well-known 
wishes of the deccAsed naturalist, will allow no false 
motives of economy to interfere with the purchase of Mr, 
Gould’s collection of birds for the Bntish Museum, and 
that the disgraceful spectacle of his Australian collection 
(unrivalled to this day, and offered to the nation for the 
small sum of 1000/) being allowed to leave the country, 
mav not be repeated 


THE BLAlKHEAIH HOLES 

T he chalk forming the base of the escarpment between 
WoolMich and the ciiirance to the valley of the 
Ravensbourne, dips \t a low angle to the south-south-east 
under Greenift ich Park and Blacklic.ith, where it is over- 
laid by the Tliinct Sands, csiimated by Mr Whitaker of 
the Geological Survey at 40 to 50 feet, the Reading and 
Woolwich Beds, consisting of shelly clays, sometimes 40 
feet thick, associated ncir Lewisham with fine laminated 
sands These beds are overlain by the Oldhaven or 
BLickhcath gravel 'i, reaching a thickness of about 50 feet, 
which have been largely dug fur giavcl in various parts of 
the district 

In the centre of this tract at Blackhcath, on the west side 
of the angle of the roads trom (irccnwich Park to Black- 
heath Station, and (rom the Paik to the Paragon, appeared 
in the early morning of Thursdavj April 12, 1878, a sub- 
sidence near the row known as Rotten Row, referred to 
in these columns at the time, the hole being 8 or 0 
yards m circumference In November, iS8o, appeared 
another hole near the giavel pit below Eliot Place 
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and Hcdth Houbc, and about 550 yards south-west of the 
first hole ; and still later in that month, on the 19th, 
a third subsidence made its appearance, this time about 
100 yards to the south-east of the first subsidence, and 
nearer to All Saints' Church, 

The Astronomer' Ro) al and other inhabitants of the 
district bong anxious to know how far other subsidences 
were probable, asked the Metropolitan Board of Works, 
who nave jurisdiction over the Heath, and who had 
fenced in the sinkings, to investigate their cause. This 
however they declined to do, though giving to the Astro- 
nomer-Royal permission to do so , this authority he handed 
over to a newly-formed society, called the Lewisham 
and Blackheath Scientific Association, who formed a 
committee of investigation, including members of the 
West Kent Natural History Society, for Avhich end sub- 
scriptions arc now being sought, and operations will 
shortly be commenced, as announced in our columns. 

The surface of the chalk is estimated by one member 
of the committee, Mr T V' Holmes, as probably occurring 
at about 100 feet from the surface at or about the Ordnance 
datum line. The investigations so far made show the third 
sinking to consist of an oval vertical shaft 7 feet 8 inches 
diameter by 6 feet 9 inches, with a depth of 18 feet, open- 
ing into a cavity extending in both directions, and partly 
choked with fallen earth, giving a total diameter, as far 
as examined, of 14 feet Ihe upper part of the shaft is 
described by Mr Holmes as consisting of sand and clay 
lesting on sand, overlying pebbles, in which the cavity 
below IS formed The material carefully removed from 
the bottom of the pit is found by Mr. TI W Jackson to 
be of the same material as the upper beds of the shaft, 
proving the sinking due to removal of material from 
below. The first sinking is filled up and cannot be inves- 
tigated ; the second is not fully examined for want of 
funds, but IS wholly in gravel, and also extends under- 
ground in two directions. 

Various theories have been suggested by different 
observers to account for their origin, some consider- 
ing them artificial, Admiral Hamilton that they are 
caused by the abstraction of water caused by the inain- 
dralnagc works, which tapped powerful springs in the 
Lower Woolwich Road, others connect their appearance 
with removal of chalk, and water in the chalk, by the Kent 
Waterworks, who lift daily about nine million gallons a 
day from their wells in the neighbourhood, whilst others 
connect them with excessive rainfalls, the first subsidence 
having taken place after the great floods in the Ravens- 
bourne, caused by the ram of the night of the 11th and 
morning of the 12th of April, 1878 

The height of the chalk water-line {Journal^ Society of 
Arts, 1877) at Woolwich Dockyard well is about 15 feet 
below the Ordnance datum line before pumping, at the 
Kent Waterworks, Plumpstead, i foot 4 inches below, but 
at the Kent Waterworks wells at Deptford it is pumped 
down to nearly 70 feel below, nsing 50 feet after pumping, 
or about 20 feet below Ordnance datum The surface of 
the chalk at Bromley, at the Shortlands pumping-station, 
has risen to 70 feet above the datum, the water rising 
aAer pumping to 122 feet above it This district is on the 
south side of a synclinal axis ranging cast-north-east 
through ELtbam, described by Mr. Whitaker, which 
throws in a trough of London clay, that cuts off this 
supply, from the chalk water entering at the Greenwich 
Park escarpment. 

The water-level under Blackheath is at, or about, 
Ordnance datum, trending south towards the London 
clay syncUnal, corresponding, under the site of the 
subsidences, to the surface of the chalk beneath the 
Thanet sands, and if there is no great ouantity of chalk 
above the water-level it appears improbable that the sub- 
sidences are due to pipes descending vertically into the 
chalk, but it is quite possible that the drainage works, 
removing the waters held by the pebble beds above, 


disturbed their stability, and caused their subsidence. On 
the other hand it is not impossible that drift levels may 
have been driven into the chalk from the ancient chalk- 
pits a mile distant, censing when they reached the outcrop 
of the chalk against the Tnanet sand, and which is imme- 
diately under ihc site of the subsidences 

C. £. Dii: Range 


MERCADIER^S RESEARCHES ON THE 
PHOTOPHONE 

elegant senes of researches m photophony have 
lately been published by M £. Mercadier of Fans, 
who has very carefully examined the phenomenon dis- 
covered by Graham Bell and Sumner Tamter, that an 
intermittent beam of light may generate a musical tone 
when it falls upon a thin disk. By way of distinguishing 
this phenomenon and its applications from the pheno- 
menon of sensibility to light exhibited by annealed sele- 
nium. which constitutes the essential principle of the 
articulating pholophonc, M. Mercadier adopts the name 
of radtopkony for the subject of his research . a name 
which appears moreover to have the advantage of not 
assuming d pfiori what kind of radiations, luminous, 
calorific, or aclinic, are concerned in the production of 
the phenomenon. It is agreed by all who have experi- 
mented m this direction that the pitch of the note emitted 
by the disk corresponds precisely with the frequency of 
the mterniittcnt flashes of light, but it has been disputed 
whether the effect is due to light or to heat l*rof Bell 
found that the beam Rlttrcd through alum water to 
absorb the calorific ultra-red ra>s produced tones , and 
that even when a disk of thin ebonite rubber was inter- 
posed, the beam robbed of both heat-rays and light-rays 
could still generate tones On the other hand, from the 
list of substances given by the original discoverers, it was 
evident that since dark and opaque substances with dull 
surfaces, and those which, like zinc and antimony, have 
high coefficients of thennal e>mansioD, produce, itFlens 
paribus^ the best results, the effects must probably aiise 
from heating effects due to absorption of radiations of 
some kind and their degradation into heat of low tem- 
perature 

M. Mercadier has summarised his results in an article 
m the Comptes rendu s, from which the substance of this 
article is translated freely The chief conclusions are as 
follows — 

1 Radtopkony docs not appear to be an effect due to 
the vibration of the reieiving disk vibrating transversely 
tn one mass as in an ordinary vibrating elastic plate — 
This conclusion appears to be justified by the following 
observations . that, given a thin plate of any kind, under 
the conditions necessary for the production of the pheno- 
menon, it produces equally well tones of all diFTerent 
degrees of pitch from the lowest audible up to the 
highest that can be generated experimentally by optical 
intermissions, and which m M Mercadier's apparatus 
attained to a frequency of 700 vibrations per second. 
Moreover it was found that these changes of pitch were 
accomplished without any defect in the continuity of the 
phenomenon , which would seem to indicate that it was 
not necessary for the plate to vibrate in any particular 
nodal or partial mode Also the receiving disk will pro- 
duce chords equally well in all possible tones from the 
highest to the lowest, the chord being complete no matter 
whether the fundamental pitch be raised or lowered by 
altering Che speed of the rotating apparatus by which the 
intcnnittences are produced. M. Mercadicr's apparatus 
consisted of a glass wheel carrying on its surface a paper 
disk pierced with four senes of hdcs, numbering respec- 
tively 40, 50, 60, and 80 Through any one of these senes 
of holes a small pencil of rays could be passed, and, by 
raising or depressing the axis of rotation of the wheel, 
could be sent successively through each of the four, thus 
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producing, at any given rate of rotation, the separate 
tones of a common chord in succession ; or by interpos- 
ing a cylindrical lens to distribute the rays in a linear 
beam to the four series at once, the unitea tones of the 
chord could be produced simultaneously. 

Further it was found that the thickness and the breadth 
of the receiving- disk makes no difference within certain 
limits in the loudness or quality of the resulting tone 
And m the case of transparent substances such as mica 
and glass these limits may be wide in the case of glass 
the loudness was the same with a disk of half a millimetre 
as with one of three centimetres thickness In conse- 
quence r^rc substances may be used in disks as small as 
one square centimetre in area Cracked or split disks of 
glass, copper, and aluminium produce sensibly the same 
effects as if they were whole. 

II 1 he molecular structure and state 0/ aggregation of 
the receiving disk appear to exercise no important influ- 
ence upon the nature of the tones emitted — ^ Disks of 
similar thickness and surface emit sounds of the same 
pitch no matter of what material they be Although there 
may be slight speafic differences between the actual 
modes of production of the phenomenon from very thin 
disks of different materials, tnese diffeiences are reduced 
to a vanishing quantity by rendering the receptive surface 
alike, as for example by covering them all alike with a 
film of lampblaclc Moreover the effect produced by 
ordinary radiations is, c<e tens paribus^ the same practically 
for transparent substances as widely differing from one 
another as glass, mica, selenite, Iceland-spar, and quartz, 
whether cut parallel or perpendicular to the optic axis, 
and is the same in polarised light as in ordinary light 

III The radiophonic sounds result fi om a direct action 
of radiations upon the receiving substances —This proposi- 
tion appears to be established by the following facts . — 
1. That the loudness of the sounds is directly proportional 
to the quantity of rays that fall upon the disk 2 That 
by using a polarised beam and talcing as a rcrciving-disk 
a thin slice of some substance which can itself polarise or 
analjse light, such as a slice of tourmaline, the resulting 
sounds exhibit variations of loudness corresponding to 
those of the rays themselves, when either polanser or 
analyser is turned ; and the sound is loudest when the 
light transmitted by the analysing disk is a minimum. 

IV The phenomenon appears to be chiefly due to an 
action on the surface of the receiver — The loudness of the 
emitted sound depends very gieatlyupon the nature of 
the surface Everything that tends to diminish the 
reflecting power, and increase the absorbing power of 
the surface, assists the production of the phenomenon 
Surfaces that arc rough-ground or tarnished with a film 
of oxidation are therefore preferable It is also advan- 
tageous to cover the receiving surface with black pul- 
verulent deposits, bitumen black, platinum black, or 
best of all with lampblack ; but the increase of sensi- 
tiveness under this treatment is only considerable in the 
case of very thin disks, as for instance from i to '2 of a 
millimetrei Very sensitive radiophonic receivers may be 
thus made with extremely thin disks of zinc, glass, or 
mica smoked at the surface. It may here be noted 
amongst M. Mercadier*s results that for opaque disks, the 
thinner they are the louder is the sound, and that 
excellent results are given by metallic foil— copper, 
aluminium, platinum, and especially zinc— of but 05 
millim thickness. The employment of such sensitive 
receivers has enabled M Mercadier to anive at several 
other important conclusions 

V. Radiophonic effects are relatively very intense , — 
They can be produced not merely with sunlight or 
electric light, but with the lime-light, and also with gas- 
light, ancLeven with petroleum flames, and with a spiral 
of platinum wire heated m the Dunsen-flame 

VI. Radiophonic effects appear to be produced principally 
by fadiahoHs of great wave-lengthy or tho\e commonly 


regarded as calorific — In order to satisfy himself on this 
point M Mercadier had recourse to the spectrum direct, 
without attejfnpting to employ cells of absorbant material 
such as alum solution or iodine in dissolved bisulphide of 
carbon as ray-filters A brilliant beam of light was pro- 
duced by means of a battery of fifty Bunsen cells, and 
with this, by means of ordinary lenses and a pnsm of 
glass a spectrum was produced, the various regions of 
which could be explored with one of the sensitive 
receiving-disks mentioned above The maximum effect 
was found to be produced by the red rays and by the 
invisible ultra-red rays From yellow up to violet, and 
beyond, no perceptible results were obtained The 
experiment was tried several times with receivers of 
smoked glass, platinised platinum, and plain bare zinc 
The greatest effect appeared to be yielded at the limit of 
the visible red rays The rays which affect the electric 
conductivity of selenium in the photophone are, as Prof. 
W G Adams has shown, not the red rays, but rays from 
the yellow and green-yellow regions of the spectrum. 
This fact alone would justify the distinction drawn 
between the phenomena of radiophony and those of the 
selenium photophone, though probably these are only two 
of several ways of arriving at a solution of the problem 
of the transmission of sonorous vibrations by radiation. 
Theoretically a telephone with a blackened disk inclosed 
in a high vacuum and connected with an external tele- 
phone should serve as a receiver , and the writer of these 
lines has already attempted to devise a thcrmo-clcctnc 
receiver for reproducing sounds fiom invisible calonfic 
rays S. P. T. 


THE JOHN DUNCAN FUND 

T he following subscriptions to this fund have been 
received during the past week — 

f s d. £ s^d. 

Amount previously Major Deedes o 10 o 

announced 48 6 O Anon O I 3 

Charles F Turner, SirJ Fayrer I I o 

F K.S I o o T C. Kent I o o 

J S. 2 o o T anson Tail I 1 o 

Dr Vachcr I i o llcinncli Simon 200 

K R. Glover i i o 

Thomas Walker 5 ^ ^ ^5^3 

M M. PflUison Muir i 10' 

THE TIME OF DA Y IN PARIS 

T he importance of precise and uniform time through- 
out Pans becoming ever and continually more 
appreciated, the Municipality have taken the matter in 
hand, and have established a system of what they call 
“ horary centres " These horary centres really consist of 
standard clocks, erected in different places, and controlled 
by electricity from the Pans Observatory Moreover 
each standard clock is furnished with additional electneal 
work of its own, which enables it to send out an hourly 
current and control other clocks in us neighbourhood, 
placed in circuit with it The advantage of this arrange- 
ment over any system of electrical dials is apparent, for 
with the latter any mischance or practical joke with 
the wires would cause the whole city to be misled or 
completely deprived of time The problem, as put by 
Leverrier, and as it has been practically solved by M 
Brcguct, was this — To keep correct the hour given by 
various regulators distributed in the city by means of an 
electric current sent from the Observatory If the current, 
in consequence of any accident, fails, the regulators con- 
tinue to work, with a very slight advance, without the 
electric correction The wires have their centre at the 
(Observatory, where there is an astronomical regulator 
on the first floor. This instrument is maintained at 
the exact time indicated by the astronomical observations, 
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by means of an arrangement which obviates the stopping 
of the pendulum and changing its length At the bottom 
of Fig. 1 113 a box c, in which may be placed small weights 
Tho weights are of such a shape that it is easy with 
suitable pincers to put them in or take them out without 
touching the clock or disturbing an) thing. The addition 
of a weight makes the regulator go faster ; its withdrawal 
retards tt. At the upper part of the pendulum is seen 
the apparatus by which the currents arc transmitted] it 
IS ih duplicate, because the pendulum beats secondsi and 
It IS desired to send the current every second Kach 
apparatus is composed of three identical pieces, three 
small levers are plated side by side, pivoted at their 
farthest ends Their end t is laised by the arm V 
carried by the pendulum at each of Us ostillations 
During all the time which this contact lasts, the current 
of a battery passes by the susj.ension of the pendulum to 
the arm which carries the thiee screws and the three levers 
which cun duct it to the line With a single lever there would 
be danger of interruptions by a grain of dust , with three, 
contact and Liansimssion of the cuircnt are absolutely 
assured From the Observatory two wires set out , no 
use 15 made of the leturn earth current The wires 
arc entiiely in the drams, like those of the Telephone 
Company Fig 3 shows these two circuits, each of 
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which is attached to the Observatory by its two ex- 
tremities These lines pass by a senes of points and 
txa verso the regulators, of which wc shall now speak, and 
which are called hoiar)' centres The pendulum of each 
regulator (Fig 2) presents at Us lower part a piece of soft 
iron, which in the oscillations of the pendulum is brought 
in front of the poles of two electro- magnets in succession. 
The transmission of the cuirent into the^e electro-magnets 
tends to retard a little the movements of the pendulum, 
and causes each to be perfectly synchronous with that of 
the Cbscrvatory. The regulators of the horary centres 
show the second , they are placed in the street, and con- 
sequently m view of the passers-by, who may thus compare 
their watches Watchmakers may also thus obtain the 
exact tune without making a journey to the Observatory 
They are placed in several prominent buildings in various 
convenient centres. 

Why these regulators axe called horary centres is 
explained thus upon the circuit of horary centres 
spoken of above, and which the accompanying plan 
(Fig 3) indicates by a black lino, is grafted another 
accessory, called the transmission of hour Each 
regulator of the main circuit is itself the centre of a 
less extensive network of wires, which transmit the hour 
to the public clocks. For this second service no unique 


system has been adopted, and uniformity has not been 
aimed at. Several of the principal watchmakers of 
Pans, inventors each of a special method of transmittmg 
the hour, are authorised to apply it to the clocks of which 
they have the c.irc, by borrowing the hour and the current 
from the nearest horary centie The most interesting 
horary centre is that inslallcd at the Hdtel de Ville (at 
present the Tuileries), and which radiates to the twenty 
matnes of Pans. The city has a telegraphic communi- 
cation which places the Prefecture of the Seme in connec- 
tion with the twenty maxrtcs The wires of this system are 
interrupted about two minutes every hour to place the 
clock of each mairte into agreement with the regulator 
(horary centre) of the H6Lel deVille as follows. Beside the 
legulator arc placed twenty relays, into which it sends 
every hour a current, which cuts off the line from the tele- 
graph , this commutation is made 100 seconds before the 
hour The same regulatoi, about twelve seconds before 
the houi, sends the current from a second battery along 



the lines , it interrupts it at the hour precisely Ten 
seconds after the hour ihe rela>s arc restored to their 
normal position by the suppression of the first current; 
that IS to say, the lines are lesiored to the telegraph, [Qlit 
On the other hand sixty-hve seconds before the hour 
each maiftc clock makes its commutation, i e tuts off the 
line from the telegraph and connects it with the electro- 
magnet of the dock And five seconds after the hour U 
makes the inverse commutation and restores the line to 
the telegraph five seconds before the resumption of the 
line by the telegraph at the horary centre of theTuiUerios. 
As the clocks arc thus regulated every hour their errors 
are extremely small. If however a clock gets suddenly 
out of order or stops, what happens ? The current of 
the horary centre is sent into the telegraph of the matrtM 
for thirty seconds continuously , this abnormifl fact an- 
nounces at once to the telegraphist that the clock out 
of order, and he may give orders to have it set right 
In the other horary centres the organisation is less 
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comphcatcd ; it is provided for only six lines, but on each I shorter, and radiate only in the quarter which surrounds 
of these may be placed several clocks. The lines are | the horary centre , but they arc special to the service of 
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clocks, and arc not subject to the complicated operation Engineers, and does them the highest credit , no doubt 
which 15 necessary on the circuit of the mairtes. This it will be gradually developed, so as to include the whole 
service has been organised under the direction of the City of the niaincz of Paris ‘ 


NOTks 

The honour of knighthood 15 to be conferred on Dr. James 
Risdoii Dennettj K R S , President of the Royal College of 
Physicians. 

M. Marcel Dlsprez, the well-known clcctnciau, lias been 
created a Knight of the Order of the I egion of Honour. 

The first volume of the U S Geological Survey, issued under 
the headship of Mr Clarence King, is a magnifiLent quarto by 
Prof O C Marsh — Odnntormthcs ■ a Monograph on the 
Eitmct Toothed Birdi of North Ataerica”; with thirty-four 
beautifully eaeculerl piatea aud forty woodciita. We hope lo 
refer in deliail to Prof. Manh’i work very soon. 

In the House of Commons on Tuesday Mr. Shaw-Lefevre 
said that both the bolanical aud mincralogical collections have 
been already removed from the Pnluh Museum to the new 
Museum of Natural flistory nt South Kensington, and are now 
being arranged there. It is expected that these coUccHons will 
be open to the public on the next bank holiday — namely, Easter 
Monday, April iB. 


The Pans Exhibition of Electricity will contain a nnnibsr of 
curiO'.itic? M Salignac will present lo the Director General a 
plan for couking by electricity in the grill-room of the restaurimt 
This plan should proMde ii'ieful ^sork during the day for the 
magneto - electi 1C macliineiy, and lest its wanning power 
M Michele, an American residing in Pans, has patented 
a revolving carbon which can be rolled like an 01 di nary 

COUduLtOT 

We h.Tve now more det ulcd information about the earthquake 
uhich was felt 10 the Swiss Jura on January 27 at 2h iShk 
p nu niere were two shocks at an interval of five secondly 
They were felt especially at Bcmcp where several chimneya 
were thrown down, the hell of a church sounded, and the 
ceiling of a school fell down. At St Inner the shocks were 
also rather strong. They were felt also at NeuFchatel, Coe- 
celles, Fontaines, Ccdomhicr, Auveniicr, and Chaux de-P'oiidi to 
west ; at Morges (bnt not at T aii'^anne) to south-west , at Sekv 
Ihnrn, Basel, and Zunch to iioftli and north-east ; and at Signo^ 
Hiiltwyl, Berthoud, and Thoune to <;oath and wnth-east Two 
smaller shocks were felt ■ one on the same day at six o'clock ui 

■ From an ■rticle in La Nature, by M A Nimdei 
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the eveningj aDd the other at three o'clock on the morning of the 
following day. 

Shocks of earthquake were noticed at Baraccone, Italy, 00 
January 31, at 8.30 p.m. ; at Kiome, Hungary, on the night of 
January 3-4, at 2 a6, direction, north- east to south-west, 
duration, two to three seconds , in Upper Italy, at Ancona, 
on the night of January 3-4 

Thie incredulity with which the news about an earthquake at 
St. Petersburg was met in some quarters, when M. Wagner 
described it some years ago in consequence of quite unusual 
oscillations of the level of his transit instrument at Pulkova, 
seems to be unfounded. We learn from Russian papers that on 
January 26, at 2 15 p.m , an earthquake was felt at Narva and 
at the KortT railway station, as well as on the estates of Lageo 
and Kepnik, seven and eight miles distant from Narva At all 
these places it was accompanied with a subterranean noise. 

At the Obbcrvalory of Pawlowsk, Russia, extraordinary mag- 
netic perturbations (variational 2°) were noticed on the evening 
of January 31 On the same evening an auroral display was 
visible IndiiTerent parts of the Ru<isian Lmpire, t g. in Western 
Siberia, at Kkaterineburg and Irbit (Ural), at Baltishport, and 
at Ha^enpoth 

On Saturday evening last the President of the French Republic, 
accompanied by all the members of the Government, visited the 
Pans Bourse in order to witness "some experiments with Mr 
Graham Bell's photophone. M. Antoine Breguet began by ex 
plaiuing the principles of the wonderful invention, after which 
expenments were made over a distance of fifty metres, by means 
of an electric light produced by a Gramme machine and a Sernn 
lamp. 

M. BogdANOff, who took part in the Russian North Sea 
Expedition sent out^ during last summer, communicated, at the 
general meeting 'of the St. Petersburg Society of Naturalists, 
his observations on the influence of whaling on the fishing on the 
Normannic coast, which illustrates very well the complicated 
chain which exists in the animal world. The whale u^ed to 
be very important to the fi'iherieR, as during the spring u 
drove to the coast immense shoaU of small Bsihes. Now, 
whahng being pursued by means of steamers which use a bullet 
instead of the old harpoon, and the annual number of whales 
killed being, during the last seventeen yeart;, from 50 to 143, 
the amount of small fishes coming to the coast has much 
dimiuished. Besides, the great quantities of fat which are 
thrown into the sea at Varanger attract sharks, and these lost 
destroy cod-fish, so that now the cod-fishing is nearly extinct in 
the western parts of the Varanger fjord region. 

Mk Wallace in his "Island Life," pp 495, 496^ has dis- 
cueed the apparent inability of Australian plants to become 
naturalised in the northern hemisphere The gist of his ex- 
planation IS the want of elasticity m their constitution, owing to 
their long* continued insular and uniform conditions of cxi'itcncc 
The accompanying extract from the Report of the Government 
Gardens at Rangoon for 1880 points to the incapacity of even 
the vegetation of Tropical Australia to stand really humid 
climatic conditions — "The Australian Eucalypti grew well 
during the dry weather, and some of them were four feet in 
height when the monsoon commenced , they then damped off 
one after another, as did also the Australian Acacias and the 
Queensland Ficus. The Moreton Bay Chestnut is not flourish- 
ing From the above it will, 1 think, be evident that plants of 
Tropical Australia will not readily accommodate themselves to 
this very moist climate.” It may be added that the result of 
attempting to grow species of Eucalyptui from all parts of 


Australia m the West African Settlements has uniformly failed, 
and apparently from the same cause. 

Some expenments have been made at the Ca vnpore Experi- 
mental Farm during 1879-80 on the cultivation of imported 
English and American wheats and barleys. The result seems 
to point to the conclusion that the time available for the growth 
of cereals in India is too short to allow of Englibh and American 
varieties being grown with success unless possibly the seed is sown 
in September and runs a risk of being damaged by excessive heat. 
Experimental sowings were made of three kinds of English and 
three kinds of Amen can wheat, as well as of three kinds of barley 
All nme sowings were complete failures. The seeds in most 
cases germinated freely, and the plants spread out into stools in 
a manner very different to the habit of country wheal But all 
crops grew extremely slowly, and were still green when native 
wheat had finished ripening. In consequence the hot winds of 
March completely shrivelled up whatever gram had been formed, 
and no crop worth the name was gathered. 

The Manchester Field Naturalists' Society baa recently 
attained its majority, and the event has" been marked by a social 
meeting of past and present members m honour of the founder, 
Mr Leo Gnndon, author of "Manchester Walks and Wild 
Flowers," &c In 1S60 Mr Grindnn gathered , around him a 
company of friends wishful to make some acquaintance with 
nature, and fortnightly summer excursions were established 
under his plea^^ant guidance. A prominent feature of the 
Society’s proceedings hai been the winter sotrJes^ Now that 
the possibility of establishing a successful society, whose aspira- 
tions may be thought by some incompatible with commercial 
pursuits, has been demonstrated, the executive will do wisely to 
thoughtfully extend their operations in the direction of the 
Society's aims. Some attention has been paid to such practical 
matters as tree planting in towns and window -gardening, and the 
discussion of such questions u ill tend to give a firmer bold npon 
public favour Lanca^shire contains an unusual number of held, 
clubs some of which have been inspired by this Society, whilst 
other^i were earlier m existence. In one of his letters the late Mr 
Carlyle laments that "for many years it has been one of my 
constant regrets that no schoolmaster of mine had a knowledge 
of natural hutory^ so far at least as to have taught me the 
grasses that grow by the wayside, and the little winged and 
wingless neighbours that are continually meeting me with a 
salutation which I cannot answer ’’ Had he been a native of 
Lancashire he would have found many instructors willing to read 
him the lessons of the wayside 

* 

On the 9th inst the Dundee Naturalists’ Society held Iheir 
sixth annual conversamone^ which seems to have been quite suc- 
cessful. All sorts of scientific matind w'cre exhibited, and 
among other lectures given was one by Dr McIntosh of Murthly 
on Sponges. This society is evidently m a flourishing condition, 
and is no doubt doing sometbing to create an interest in science 
m the important seaport m which It is located. 

Mr. Quaritch has just i<;5ued the second part of his new 
Catalogue of Works on Natural History. It seems to contain a 
large number of very scarce and valuable works. 

A FEW months ago three large blocks of petrified wood were 
found in the Devonian bed at Doppersberg, Germany. They 
were recogoiacd by Prof, Goppert of Breslau as belonging to 
a fossil Araucaria, named by him Araucantes Elbcifcldtnds 
(Doppers). 

The Baltic Centralverem fur Thierzucht und Thierschntz 
will hold its third exhibition of domestic birds on March II-I3 
at Greifbwald, In addition the exhibition will include living 
and dead freshwater and manne fish, fish embryos, &c., and all 
apparatus pertaming to pisciculture and hshmg. 
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An important' &tep has been attained m telephony by Dr 
CorneliOB Herz, by which the principle of magnetism haa been 
entirely di(.carded and the magnetic receiver abolished. A long 
senes of expenmenta have been successfully conducted under the 
patronage of the Prcnch Government on the telegraphic lines 
of tile State, concluding tnaL were witnessed, among others, 
by M Cochdry, Minister of Postal Telegraphy, M. Jules Ferry, 
Pnme Minister, M. Leon Say, President of the Senate, M. 
Becquercl, and other Member!^ of the Academy of Sciences^ and 
other Members, Scnatuis, Deputies, and a great number of 
engineers. One of the most extraordinary experiments was the 
transmission of speech on a single wire from Tours to Brest, on 
a wire passing through Parc^, the length of which exceeded eight 
hundred miles. One single Leclanche’s element was the sole 
battery in use. 

Some dredging work which is going on at Zurich in the bed of 
the Linimat has brought to light the shore pillars of a Roman 
bridge, as well as the skeleton of a prehistoric stag. 

Interesting new discoveries have been made at Pompeii In 
block 7 of the gill district a house has been excavated winch 
was in course of construction wiicn the terrible catastrophe 
occurred, and which differs materially from all other Pompeiian 
houses in its plan la another house a large square piece of 
black glass was found fixed into the wall, which when slightly 
moistened forms the most i>erfcct minor In a third house 
various wall paintings were discovered, w Inch however are rather 
of artistic than scientific interest 

The iicwly-elected Municipal Council of Pans has been 
summoned by the Prefect of the Seme for a session winch will 
begin on the 11th inst It is stated that one of the proposals 
mode will be to establish in Pans a system of police telephonic 
stations, as practised in Chicago 

M, Jules Ferry has created a library for patients 111 every 
hospital in Pans. The system will be extended to the whole of 
France, 

Ar the meeting of the Royal Academy of Sciences at Bcrlm 
on January ay last, the year’s report (for 1880) fur the Humboldt 
Institution for Natural Research and Travels was read Prof, 
du Bois Reymond, 111 conjunction with Prof. G I'nlsch, is about 
to publish the observations and expcrimcnta nude by the late 
Dr Karl bachs on Gytntiotus eUciticus m South America during 
1876 and 1877, Ijy order of the Institution. The present tra- 
veller of the Institution, Dr. Otto Pinsch, after staying for nearly 
a year upon lalint Island (one of the Marshall group) proceeded 
to Matupi (on the north coast of New Britain) at the end of lost 
year. His last letter is dated October 27, 18S0, and he 
announces that he has made rich zoological collections He 
intended to visit New Ireland and New Guinea if possible, and 
then to return to Lurope by way of Dutch East India Four of 
Dr, I^inschs collections have arrived at Berlin, a fifth is 
announced by his first letter from Matupi. The funds of the 
Institnlioii have been increased by imoll legacies The sum 
which will be at the disposal of the Institution for 18S1 is 
I a, 750 marks (635/ ) 

The Sydney correspondent of the Colonies writes — " We 
have long had in Sydney splendid botanical gardens, containing 
the choicest plants in the world, but we have only recently 
started a 'Zoological Gardens,’ though Melbourne has had one 
many years, which has been brought to a high degree of perfec- 
tion. Last week a deputation waited on our Colomal Secretary, 
asking for funds to stock the Gardens. Sir Henry Parkes ] 
that if the members of the Zoological Society would 
undertake next year to put as many animals in the grounds of 
the Sydney Zoological Gardens ^ they have in Melbourne, he 
would guarantee them 10,000/, from the Government. The 
offer was not accepted.” I 


Tile Chrysantheinum lb the title of a monthly magazine "for 
Japan and the Far East,” the first number of which has been 
sent us. The contents are mostly of a literary character, the 
main object of the magazine being " to aid u\ bringing the poles 
of Eastern and Western thought into such contact as may result 
in the diffusion of a general warmth and light around us,” The 
publishers are Kelly and Co of Yokohama, the English agents 
being Tiubner and Co. 

A SKELETON of a mammoth has been discovered at Bendery, 
Government of Bessarabia, in the upper clay drift. 

The St Petersburg Society of Naturalists has already 276 
Fellows, ihe Minersiogical Society has 398 members. 

The Commission of Fisheries of the United States have sent 
a quarter of a million ova of the American wliitcfish to Bremen, 
en route for the Lake of Constance, where the attempt to 
acclimatise this fibh is to be made. 

1 HE centenary of the birth of the philosopher Karl Christian 
Friedrich Krause will be celebrated on May 6 next at his birth- 
place, Eisenbcrg (S axe- AJ ten burg). At the same time a simple 
monument with a bronze bust of Krause will be unveiled The 
design IS by Herr Enger of Altenburg, ihe bust by Robert 
Henze of Dresden. A Krause .Scholarship has also been 
established at the Gymnasium. 

We have on our table the following books. — "Practical 
Plane Geometry,” John W Pallister (Simpkin) , " IiiLrodnc- 
tion to Study of Indian Ijinguages,” J. W Powell, "Journal 
of Iron and Steel InsliluLe, 1S80 ” (Spon) , '* Fiactical Botany,” 
D Houston (W Stewart), " Popular Scientific Lectures,” 2nd 
scries, Helmholtz (Longmans) , "The Evolutionist at Large,” 
Grant Allen (ChiLto and Windus) , "Journal of Royal So- 
ciety of New South Wales,” "Extinct British Animals,”}. 
E. Hurting (Trubner) , "Calendar of University of Wales, 
1880-81 "The Silk Goods of America,” 2nd edition, W, C. 
Wyckoff; “London Catalogue of British Mouses” (Hogue); 
"The btatiBtical Atlas,” part i, G. V, Bevan (W. and A. K. 
Johnston), " Kamelaroi and Kurnai,” Tison and Huwitt (Mac- 
millan and Co.): " Meeresfauna,” K Mobius (Otto Knstin) , 
" Annunire pour I'an i88o ” (ViUars, Pans) , "A Polar Recon- 
naissance,” A. H Markham (Kegan Paul); "Natural History 
of British Pishes” Prank Buckland (S.P C K.) , "Ventilation 
and Heat,” Frederick Edwartbs (Longmans) ; "Practical Phy- 
'»ica,” A H. Worthington (Uivington) , "Muscles and Nerves,” 
Dr. T. Rosenthal (Kegan Paul) , " Natural Philosophy Examin- 
ation Papers,” Rev G. Molloy (Browne and Nulun) ; "On 
some Properties of the Earth,” O. Rcichenbach , "Evolution, 
Expression, and Sensation,” John Clelaiid (Maclchosc, Glas- 
gow) , "The Wild Coast of Niixm,” Capt. H C. St John 
(Douglas). 


D67? ASTRONOMICAL COLUMN 

The So-called Nova of 1600 . — Referring to a note which 
recently appeared in this column on "Jansoirs Star of 1600,” 
Prof van de Saude Bakhuysen, Director of the Obbcrvatory of 
Le^en, writes us that "Janson or Gulielmus Jansomus is 
Willem Jansz Blaeu, who is well known as the maker uf globes, 
which are now very rare, and as editor of a treatLsc on the use of 
globes, of different treatises on navigation, and of a great 
number of charts and different atlobcs. P>om 159S till his death 
in 1638 he hvid in Amsterdam Janson bignilies that he was 
the son of Jan (John), but his family name was Blaeu " This ex 
planaLion will Ik acceptabie to tho^e uho may have been perhaps 
somewhat in doubt as to the correct form of ideniifying the 
discuvertr of the variable star of 1600 , Kepler styled him 
iRnsonius, without reference to what Prof Bakliuysen states to 
^ve been his surname ; and he is frequently called Jansen, 
Lalande refers to the globes constructed by Blaeu os the best of 
the period, and the fact of his remarking the star in question, of 
which there is no previous menlion, proves that he vros a careful 
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abierrvr of the heavens. In the Bihho^raphid Athyhwmtque 
we find mn Astronomical 'work printed lu 1625, attnbulod to him 
u Willem Jansz Ulauw. 

It will l>e seen from tlie work<i of Kepler and Cas&ini that 
lllaeu's fibir (34 Cygm of uur present cataloipich) at nu time rose 
fairer than the third ma^mtndc, though even Madlcr {Populare 
Astronomu) has i^o far overlooked its history as to tell us '*it 
roefaed the hrst magnitude” , and he attributes its discovery to 
Kepler 

The " Asironomischk Nachrichten ” — Contrary to what 
has been lately stated, it appears that this periodical will still 
be edited by Dr. C. F W Peters, who has for some time con- 
ducted it, and wl are informed there m a probability that Prof, 
Kruger may set afloat a new astiouonncal journal under his 
own management Whether the multiphcaiiun of high-class 
astrononncal journals to the extent we are likely to witness is a 
practice advantage may perhaps he doubtful h or many years 
the AsiroHomLiihi Naihrichtm contained almost all that bore 
upon tlie progress of exact astronomy j led tnnpora mutant ur^ et 
nos mutamur in it its 

The Comet 1S80 ^ (Swift, Olio 11 lk 10) — The completion 
of the mounting of the large Merz-Repsold refractor at the 
Imperial Observatory, S trass burg, ciialiled Pi of Winnecke to 
observe this interesting comet as Jatu as January 26, when un- 
favourable weather inLurfcrcd, aud be was not without the ho])e 
that It would be willnii reach after the next jicnod of absence of 
moonlight Even if tins should not piove to have bcLii the case, 
theie will be moie than tiftucii weeks' observations available for 
the deternunation of llie actual mbit of the coiiilI, alTording 
every reason to expect that its track m the heavens nearly clcvtii 
yean hence, or at its next visible return, may be pretty closely 
rediLied The following positions are deduced from MM. 
chulhof and Uossurl's list elements — 
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prof WinneclvL rcjiorts that the Mcr/-Rejisold refractor is a 
great success , Mimas is an easy object, and it may be hoped 
that the observation of the nebuko, to which it is understood the 
uistiumcnt Is to be chiefly directed, may not prevent attention 
bcHig given to the closest of baturn’s satellites 

The Pcuseids in August, 1880 — M Raillaud, Director of 
the Obaei vatury of Tnuloiuc, has published the results of the 
watch for meteori, maintained by three observers on the niglus 
of August 9, 10, and 11 in the past year 1172 shooting stars 
were observed, and S3 of the longest tracks were traced ujjon a 
chart , geneially the tracks were very short, and their extremities 
pretty distant from the radiant ITie meteors appeared to 
diverge from two points — th^ more iiumerons group from R A 
42’ 37', Dccl, 56'’ 39', and a group of about one third the former, 
froji K.A, 60“ 39', DclI 62'’ 4'. 'Ihc maximum oerurred on 
August 10, between I4h and I5h , in which interval 2oameteori> 
were noted. 


PHYSICAL NOTES 

M WiESNEGG has lately constructed for M d’Arsonvol a new 
■tcam-prcssure regulator which deserves notice It fulflls, 
according to the inventor, the following conditions , — (i) It 
maintains a perfectly constant preB^urc of steam in a boiler, 
whatever the actual output , (2) U maintains the coiiEumption of 
AnI at a rale proportional to the output of hteam ; and (3) it u 
absolutely automatic, and therefore prevents all risks of explosion. 
This regulator is of very simple construction A lead pipe from the 
boiler leads to a little apparatus soiwew'hatresembliAg an ordmary 
lever safety-valve, but in which the valve* plug, instead of fitting 
into the usual conical seat, rests upon s thin disk of isdta-rubber. 
This dnk n*ies when the pressure from below exceeds thr down 
«rard pi essure of the plug and the supermcambent lever, and of 
the weight which h carries. It cannot get hot, as it is far from 
the boiler, and the space below the disk is filled with water con- 


densed from the steam. The upper surface of the valve-plug 
regulates by its movement the flow of ga><, which comes in and 
E^jes out by two pipes leading to the upper part of the regulator, 
unc of these comes from the gas mams, the other goes out to the 
burners under the boiler Uy thia arrangement, whenever the 
presKiire in the boiler reaches any desired maximum, the apparatus 
itself reduces the supply and turns down the flame, thus main- 
taining the pressure constant and the consumption proportional 
to the output of vapour It wilt be sct.n that the invention li 
only applicable to the case where the fuel employed is gas. The 
apparatus is also in itself an autumaiic safety valve, pul ting out 
the fire when the pressure exceeds the limit M Wiesnegg has 
harl practical expencnce during three years of the working of the 
new regulator, which appears to leave nothing to he desired in 
Us performance. The same gentleman has constructed a coiutant- 
prciisure air-hlast on the same principle 

Proi> Cassani invites attention in the Nttnsta Set Ind, 
(Nuveinber 30) to some singulai jdienumcna of geometrical 
optics, thus indicated — The real images, presented by a con- 
cave mirror or by a convergent lens, of a plane or spherical 
miiror, a lens or a pn-^m, may liy a suitable arrangement be 
made to appear like a real nurroi, lens, or prism respectively 
An observei stands opposite a concave mirror supported (with 
slight slant) at a dislance greater than the r.idins of curvature, 
and receiving no otlicr light than that reflected from his face 
(iliuinmatcd by a dark lantern) A small plane mnror placed 
in a positioii nearer the conciivc iiurror than the observer, and 
sloping in oppiisite direcliuii (it is cnnLC.ilcd from his eye). The 
effect IS that, 011 looking cibliqnely upwanK, the observer seems 
to see a plane mnror (which is of lart;crsue than the other) w'lth 
his direct image in it Ihc illusion is the more cnmplcic if the 
actual jdane mirror have an oinamcntal frame, and this be illu* 
ininatcd by a special lamp As the image in the ideal minor is 
always rallier small and too near the mirror, this may arouse 
suspicion, the more bo when the imTge is seen to dimmish on 
receding and increase on advancing , but a person not familiar 
with the phenomena of concave minora may easily be deceived, 
ihmking he sees a real minor 

lNthc/;t^f RSE Sir W Thomson desenbes a thermo- 
mognetic theimoscope of an mgciiioLis iialiiie. It is well known 
that the " jicrinanciit ” magnelisni of steel magnets is not 
cimsUnb but changes slightly with chingts of temperature, the 
magnet becoming weaker when warmed, ami reaivenng its 
strength as it is cooled The magnetic llicrmoscope is intended 
to indicate dilfercncCs of LcniperaLure by showing dilTeiencei 
between the magnetic moments of steel magnets. Two Ihin 
wires of hard steel, each one centimetre long, are arranged so as 
to form a nearly astatic couple, being magnetised to equal 
Mrciiglli and bcL in up])OsiLe directions, but not quite parallel, so 
that they set at right angles to the magnetic raendian Two 
other magnets, about twice the sire of the fiumer pair, are placed 
one on each side of this nslatic couple aa "deflectors,” being 
laid in one line nearly along the magnetic meridian, with their 
similar poles faeing one another at about two ecntinictres apart. 
When piupcrly adjusted the little astatic pair sus|ieiided between 
them will be found to be exce-tsively sensitive to the least change 
in the strength of either of the deflectors, and if they arc at 
different temperatures will turn through an angle l^hlLh if small 
may be regarded as a measure of the leniperaturc-diffcrcnce. A 
Email minor suspended from the lower needle of the pair serves 
to reflect a spot of light on to a scale in the usual way. 

In 1870 and 187 1 MM Leverrier and Crova experimented 
With an optical telegraph betucen Nimes and Redcssan Their 
vyiilem of signals were made ljy means of oil lam|js or petroleum 
lamps fed by oxygen fioii a sup]ily that could be turned on or 
off at will by an operator, who thus produced inlcnnlltent 
bnlhant outbursts of flame according to a pTe-aminged code 
During December, l88o, a similar device was conceivcil by M 
Mercadier, against whom M Crova now reclaims the essential 
principles of his invenliun. He adds ihat two of the requissites 
of success lay m the use of oxygen iliuler very law pressure, 
feeding the flame by an orifice m the midst of the flame, and 
ill the employment of keys opening and shutting the gas-ponsoMs 
very suddenly by means of strong springs, witliout whieh the 
changes m the intensity of the flame go on too slowly to be 
comfortably observed. In the experiments of 1870-71 the lights 
at Nfmes were visible at Redessan and vice vetsA, even in broad 
daylight The oxygen supply was cuniained in ordinary gas 
bags of caoutchouc and prepared in the usual manner. 
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One of M Mercadier’b recent expenmcnts in radiopliony 
deserves a note, A disk of thin copper aboat 4 centims in 
diameter, heated ai its bade hy an oxyhydrogeii blowpipe, uas 
placed behind a rotating wheel with apertures, and the inter- 
mittent heal rays were received upon one of hia sensitive disks 
of thin metal blackened at the surface With a bright red heat 
the cu'itoniary note was well heard from the intermillrnt heamsi 
On putting out tlie flame ilie sound gradually fell off m intensity, 
but wab still audible after the capper disk had ceased to emit 
visible rayi All that this experiment proves, however, is that 
the dark rays, when they fall intermittently upon an ab-iorbent 
surface, can causc it tu undergo ra|3id expansions and cuntrac 
lions , while Graham ticlL's earlier ex pen meat showed that 
vihlble rays could produce this result. 

M Cornu discusses m the Comptti rendus the pnipoMtions of 
M Gouy couLerning the velocity of propagation of light prO' 
ceeding from a souice of viriable amplitude, on which \\c lately 
published a note, lie denies the truth of M, Gouy’s funda- 
mental assumptions, and concludes that since all our appliances 
can only change the amphtude of the waves by fiu.iniitie'. which 
may lie regardctl as constant tluring a great many successive 
waves, the foimula of waves of persistint type w ill still hold 
good, and the velocity of proiagation of the amplitudes will be 
identical with tliat of the waves thein^clvcb 

M ChaituIs thinks that the blue of the sky maybe due to 
ozone jTCsent in the upper regions of the air lie argues that 
the electrical discharges constantly taking place will produce 
ozone , and the recent rcscarchcn of himself and M llauLefcnille 
have shown that ozone, at any rale when iieai its cuiKJen's.Uion 
point, IS of a blue lint lie has examined the nbsorptioii-spectrum 
of ozone and finds nine dark bands in it, three at least of which 
correajiond wiLli known bands 111 the telluric spcclrum. 

lo obtain enlarged impressions from the phonograph, MM 
Roig and Toires cuniifica^ No. 4) subsliLute for the 

inclallic membrane which bears the mdeiiliiig st)le a [date of 
mica, quite free at the border, and suppoilcd at the ccntic by 
an axis of caoulchouc fixed lo a small s[iring Ihis a\i^ curie'', 
Ijcsidcs the shoit style for acting on the Lin shed, a small mct.iilic 
piece in a plane [leipendicul ir to the axis of the ^t)le, and this 
supports a second style, long and thin, the vibiaLions of which 
arc insciibcd on a cylinder blackened uith smoke The same 
angular velocity is mi[iartcd (hy means of clock woik) Lo the 
cylinder of the phouugra[>h and the blackened cylinder, and 
while the short style makes Us usual marks on llie Lin, the long 
one [jioduces a luger liacmg on ihe cylinder, which the authois 
have tried to dcciphci. lheyhd\e siicceedccl e*isily in recog- 
nising the diflfcrent vowels, some cousuiiants, and even some 
wllabies, but they have nut been able to read entire [ihrasjs. 
The curves are moic characteristic if the voice l>c used with 
ordinary mtcnsiiy , on forcing it they are deteriorated 

PkuF. Avlnarius, (if KLe\>, liiis taken out au Austrian 
patent for 11 new method of divivion of the dceiric light J he 
method is that of uiseition of a polanscr 111 a sccuiidary circuit, 
connected with each elecluc lamp, Ihe [Hdariser, consists of 
several volLamclers coiiDeclcd together. The current, supplied 
by an elect rudynaniic machine, divides before entering each 
lamp ' one pait goes through the lamp, nliile the second guts 
throngh the secondary circuit and the polaruer and tliea liack 
lo the pnmaiy circuit lly insertion of .1 consideiable rcMstance, 
f g increase of the voltameter-,, the light-mten' ity of the lamps 
may be varied. Ihe individual iampb are independent of each 
other, and lamps of different hystems may be simultaneously 
iiiied. 

W’E notice in the minutes of meetings of the Russian rii>sical 
and (.'hemical Society (vol xii fast 9) the reseaichcs, by M. 
Glascnap, on refraction. The want of concentricity of sliecta 
of air of equal density produces a certain variation in the nor 
Dial refraction given in the tables ; the surfaces of equal density 
being as a rule inclined to some degree instead of being hori- 
zontal, and the degree of mclitiation hemg submitted to a certain 
periodicity during a whole year, there necessarily arises from 
this came a ccrUiii conectun tu be ap[jhed to the observed 
pO'.ition of a star, much like to that of the annual parallax and 
aberration, and which might be desciihed as parallax of re 
fi action." As this correction must obviously affect the values 
of the annual parallax and of dberraiiou, it is easy to under- 
stand the necessity to determine Us tme value with much accu- 
racy. The values deduced by M. Glasenap for the stars 1 of 


the UrsEC Majons, 1 and O Draconis, arc -o" 04, and 

— o'' II, which figures would explain to a certain extent the 
negative parallaxes received by M Nyrcii ("Nutation der 
Krdaxe*’), and which respectively arc 03, — o" 05, and 
-o" 16 The whole work of M Glasenap on this subject will 
soon be publmbed 


CHEMICAL NOTE^ 

Thc influence of time on processes of chemical change has 
not yet lieeii thoroughly mvesiLigatcd In a recent number of 
Comptes rendtis Her the lot makes a contribution to this subject 
w'hich is scarcely likely lo be accepted by chemists without 
further invcstigal 1011 I'ruin the results of many theimo-chciiu- 
cal me Inurements Ucrthelot states that the chemical change, 
w hich occurs u ben an acid soluble in water acts onasdnble 
ba^e'orsalr, or vefsxi, or when two soluble sails inuuially 
react, is coiiqilered in a s[iace of time int aii[iiLCiably greater 
than that required for completely mixing the two s ilulions, 

hROM cx])ei iments on the evolution of carl m 11 dioxide from 
the roots of [il.ints, detailed m the Jhtll dt la Apr boUmique 
de btanie^ M. LauvcL concludes ihat carbou dioxide is certainly 
evolved from [ilant-roots , that the (juintity evolved is less during 
night than during day , and that the quantity evolved incrraseg 
at sunrise, decreases towards niidd.iy, and again increases in the 
evening. 

IlbKR Sallkuun desciibes in A'lifm fot st/ur an instance of 
the modifying influtiice of inodcriilcly heated liquids on glass. 
An arLOiiiclLru-,ed in a ^ugar-work lost about o $ griiL in weight 
after imi'iersion foi eight days in a sugar syrup at 95" The 
syrup eontaiiied II5 gim sugar and 91 gim ash per litre. 
After a few iiioic days the glass sidit ofl in splinters 

Mr a a Ni.siiir has leccntly pitented a very ingenious 

i iroce^i for pi eventing fraud ulenl alteiations of bankers’ cheque^ 
dr Nesbil piints his chefjucs with a dye or d>Ls, the colour of 
which is difleicntly eh Liiged by acids and by .ilkalies , the in-,crip- 
tions on the cbeijucs are apjiareiit !>/ viilueoF the alkalinity 
or acidity of ihe dye Immersion m dilute icid — for the pur- 
[losc of dissolving out the wnlUn part of the ehrt|ue— causes 
the whole iiisenption to bLCome acul [nil ; as subsequent treat- 
iiicnL with alkali changes tlic wliole m.ciip'ion lo alkaline Imt, 
the original niscnplion cannot be restored If the acid part of 
the iii-enprion be printed willi a dye which ]«; more strongly neid 
than the alkaline [larl is alk.ihne, tieatment of the cheque with a 
ruulral solvent of wnliiig ink >-ulliceh to blur the inscnption, and 
this blurring I Aiinot be rLmo\Ld Various modifiLalions of the 
invention, and details of the [)r(.)ceise-i of printing, colours used, 
&.C , are given in the s[M.cihcati ni. 

M KiAiiD thinks that l-Kirnn thnws certain analogies with 
vanadium; 111 endeavouiing fmther to illustrate such aualogie!) 
he has obtained indications, although not yet ^xshinve proof, of 
the existence of .an acid containing more oxygen than Ijouc acid. 
He has also obtamed, by LIil action of a sitin.iled S'diitioii of 
1 ) inc acid on hydiaicd birium dioxide, a salt to winch he gives 
the funrruli UaO . 3 llj, 0 , and the iiami barium ptfbotaU 

Thu salt di-sohcs 111 acids with evolution of oxygen, it is 
very deliquescent [Compt fxud) 

In continuation of his invcsstigalion into the compouiuls of 
siil[)hur and niTogeii M Dcmarcay describes {Compt tmd,) 
variou-. bodies which ho regaids as compounds of the radicle — 
(S4N3)' — -called hy him ih^ofmazyl The more luipoitnnt of the 
new compounds are formulated as (S4Na)Cl, (bjNulNOj, and 
(S 4 N,)HS 04 

Liluen describes (in Wieti Akad Ror ) several c impounds of 
cilciuiii chloride with fatly ac’d«, more especially the three 
compounds with butyric ncid, viz — 

CaCln CJIbOj, CaCIj aCJfgOn 2lIjO,and 
LaCIj . L'n(L 

M Byasson states {Compt. rzWlthntif every trace of sul 
[ihurous add he removed from chloial, the latter retains ita 
Imuid condition for an indefinite tnnr, and tliat the change into 
solid inetachloial, winch '•0011 likes jilnce in chloial purified 
only hy dintillatioii, may be thus prevented To remnve the 
la-.i traces of sulphurms acid M llya'-son agitates the chloral 
with -|-h of Us wciijhl of finely-powdeicd caustic baryta, decants 
the liquid, and distils 
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Beathelot has recently succeeded in isolating several com- 
pounds of metallic chlorides with hydrochloric acid j m Compi, 
rend, he describes three such chlorhydiutes of metallic chlondes, 
vu. — 

CdClj.2lIC1.7H,0; Pbl, HI .5H.O ; ondaAgl HI 7HaO; 

and in another number of the same journal M Dill^ describe^ 
among others, the salts £iU| . 3IICI , SbClg jllCb &c. These 
hydrated salts ore formed from their constituent compounds with 
a considerable evolution of beat, the amount varying from 
11,000 to 15,000 units. The anhydrous salb readily undergo 
dissociation into iheir constituent compounds, and cannot there- 
fore be readily obtained. Bcrthelot regards the formation and 
dissociation of these chlorhydrates as playing an important part 
in the mechanism of many chemical changes. Thus calomel is 
changed into corrosine sublimate and mercury by the action of 
hydrochloric acid : Bcrthelot would formulate this change as 
Hg|Clg + jrllCl = HgClj jrllCl + Hg (attended with evolu- 
tion of 9500 heat umts), with subsequent dissociation of the 
chlorhvdrate of HgCl| Again in the reduction of metallic 
chlondes by hydrogen Bcrthelot supposes that chlorhydrates are 
produced, and that the heat thus aeveloped aids m dissociating 
fresh quantities of the original metallic chloride , thus he would 
indicate the initial stage of the reduction of cadmium chloride 
by hydrogen, as — 

aCdCl, + H, = Cd + CdCl, .2HCI. 

M. WuRTZ has rccenily been studying {Co/npL rend) the 
action of the feiment Papatn on fibrin, whereby the filirin is 
rendered soluble in water. The process appears to be analogons 
with many ordinary chemical changes m which the formation 
and decomposition of a compound arc continually jiroceeding 
Papain forms an insoluble coinnouiid with hbrm, which com- 
pound 15 then decomposed by the water present with formation 
of a soluble hydrated hbnn, and setting free of the ferment, 
which again acts on fresh ijuantities of fibrin. 

In the Atncman Chem, foitrn Clarke and ^Stallo describe a 
senes of experiments on the tartrates of antimony, wherein they 
are led to regard tartar emetic as the pota.SMum salt of a new 
acid, to which they give the name tartrantimomous, viz. 
Sb C4H4OJ , OH This acid they legard as derived from 
orthaiitimunions acid, Sb(OH)g, uhich they have prepared in 
definite form. The behaviour of an aqueous solution of tar 
trantimonious acid towards beat is peculiar Below 30** the solu- 
tion remains nearly clear , at a few degrees above 30* a white 
curdy precipitate deposits , on evaporaluig in a water bath the 
curdy precipitate di>ap pears and a transparent gummy mass 
remains, whicli is completely soluble m culd water, re forming 
the original acid. These changes are shown to be cxprcs&ible 
by the equations — 

1. CillnSbOy -I- 2H,0 = SbHgOj + C4llaOfl , the curdy pre- 
cipitate consisting of orihantunoiiious acid 

2. C4HflOfl + SblljOj - 2ll,0 + C^llflSbO,, i e on heating, 
water is eliminated, and the onginal acid is reprodneed. 

In a senes of j^apers in the Berliner Btnckte Ih. Thomsen 
endeavours to show that ihe “ molecular rotation " of many 
classes of compounds is, for each class, a simple multiple of a 
constant number. ** Molecular rotation ” he defines as rotatory 

power X The constant for one 

100 V 100 / 

group appears generally to bear a simple relation to that for 
other groups ; in fact a constant may be found which belongs to 
many groups. Adopting a claBsification analogous to that of 
natural ^history, Thomsen shows that the constant o 95 belongi 
to a large class" of compounds, that this multiplied by 4 
gives the constant (3 8) for the "family" of alcohols, and by 
9 gives the constant (8 65) for the "family" of amides, &c 
From a determination of the molecular rotation of compounds, 
aided bv the use of these constants, he attempts also to deduce 
conclusions as to the chemical structure of the molecules of 
these compounds. 

In various papers noticed in this journal, Bruhl attempted to 
show that the “ molecular refraction" [" of isome- 

nc carbon compeunds is constant when only "singly-linked ' | 
carbon atoms are present , end that variations in this quantity 
are to be traced to vanationb in the " linking" of carbon atoms. 
JonoiHsky [Btrhner Berichti) maintains that slight differences 


are always noticeable between the molecular refractions of iso- 
meric compound where isomerism is due not to "linking," but 
to "grouping" of carbon atoms : but he thinks that if the 
values of the refractive indices of such compounds are con- 
sidered, bettef refiults are obtained than by calculating the mole- 
cular refractions. Bruhl boa ever had liunself shown that the 
refraction indices of such isomers are not the same 

Landolt has gathered together m Berlintr Bertckie the more 
important data concerning the inversion uf specific rotatory 
power of carbon compounds by the influence of heat or of 
inactive solvents . those data lie supplements further experi- 
ments of his own, and develops shortly the outlines of a mecha- 
nical theory analogous to that of Kammelsberg. 

The atomic weight of heryllmm is still the subject of experi- 
ment Emercon Reynolds bos redetermined the specific heat of 
the pure metal {Chtm News) and obtained a number which 
points to 9 1 os the true atomic weight. The same value is 
assigned by Brauner, who [Berliner Berxchte) criticises ihe 
arguments uf Nilson and Fetterssun, and attempts to show that 
the specific heat, specific volume, and general physical properties 
of beryllium uxide are more in keeping with the formula DeO 
(Be = 9'i) than with the formula Be^Oa (Be = 13 6) assigned 
to it by the Swedish observers. 

In a paper on bismuth compounds in Chtm, Soc Joui nal, by 
Muir, Iloifmeistcr, and^Kobbs, the new salts bismuth fluoride 
(Bil'a) and bismuth oxyfluonde (BiOh) are described The 
former is the more stable of the halogen compounds uf bismuth . 
it IS not decomposed by water, and is scarcely changed at a red 
heat in air. 

PROI'. BeilsTFIN, who haa recently studied the various sub- 
stances used for disinfection, arrives, in a communication made 
to the St Petersburg Technical Society, at the following con- 
cIuMons* — Sulphuric acid would be the best disinfectant if it 
did not destroy the sides of the tanks , the use of lime and of 
lalts of lime ought to be completely renounced, as they but tem- 
porarily destroy bacteria, and under some circumstances may 
contribute to their development ; nor does sulphate of iron, even 
in a solution of 15 per cent., ultimately destroy hactena, as they 
revive when \ ut into a convenient medium. Therefore Prof. 
Beilstein recommends sulphate of alumimum, which is used in 
paper and priiiled-colton manufactures. The best means for 
providing it is to make a mixture of red clay with 4 per cent, 
of sulphuric acid, and to add to this mixture some carbolic acid 
for destroying the smell of the mailer which is to be disinfected 

ACTION OF AN INTERMITTENT BEAM OF 
RADIANT HE A T UPON GASEOUS MA TTER ' 

'^HE Royal Society has already done me the honour of 
publishing a long senes of memoirs on the interaction of 
radiant heat and gaseous matter These memoirs did nut escape 
cnticism. Distinguished nym, among whom the late Prof. 
Magnus and the laLe Prof BulTmay be more specially mentioned, 
examined my cxpenmenls, and airiired at results different from 
mine Living workers of merit have also taken up the question, 
ihc latest of whom,® while justly recognising the extreme difficulty 
of the subject, and while verifying, so far as their exjienments 
reach, what 1 hod published regardmg dry gases, find me to 
have fallen into what they consider grave errorh m my treatment 
of vapours. 

None of these investigators appear to me to have realised the 
true strength of inv position in its relation to the objects I had in 
view Occupied fui the most part wnth details, they have failed 
to recognise the stringency of my work as a whole, and have not 
taken into account the independent support rendered by the 
various pnrts of the investigation to each other. They thus ignore 
verifications, both general and special, which are to me of con- 
elusive force Neverthele'^.s, thinking it due to them and me to 
submit the questions at issue to a fresh examination, 1 resumed 
aome time ago tlic threads of the inquiry. The results shall in 
due time be communicated to the Royal Society , but mean- 
while I would ask permifasiun to bring to the notice of the 
Fellows a novel mode of testing the relations of radiant heat to 
gaseous matter, whereby singularly instructive effects have been 
obtained. 

After working for some time with the thermopile and galvano- 

" Paper read at ihi Royal Society, January 13, by Prof Tyndall, F.R S 

“ Lecher and Pornler Philoxo^hieai MagoMine, January, iBii , Sitzb, der 
h Akad dtr Wissinich in Wun, July, ilBo 
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neteTj It occuiTed to me several weeks 1^0 that the resalts thus 
c^tained might be checked by a more direct and simple form of 
experiment, Placing the rases and vapours m diathermanou^ 
bulbs, and exposing the bulbs to the action of radiant heat, the 
heat absorbed hy different gases and vapours ought, I con- 
sidered, to be rendered evident by ordinary expansion I 
devised an apparatus with a view of testing this idea But at 
this point, and before my proposed gas- thermometer was con- 
structed, 1 became acquaintca with the ingenious and original 
experiments of Mr. Graham Bell, wherein musical soanch are 
obtained through the action of an inlcrmittent beam of light 
upon solid bodies 

From the first I entertained the opinion that these singular 
sounds were caused by rapid changes of temperature, producing 
corresponding changes of shape and volume in the bodies im- 
pinged upon hy the beam But if this be the case, and if gases 
and vapours really absorb radiant heat, they ought to produce 
sounda more intense than those obtainable from solids 1 
pictured every slroke of the beam responded to by a sadden 
expaii>iion of the absorbent ga^, and concluded that when the 
pulses thus excited followed each olher with sufficient rapidity, 
a musical note must be the result. It seemed plain, moreover, 
that by this new method many of my previous results might be 
brought to an independent test. Highly diathermannus bodies, 
1 reasoned, would produce faint sounds, while highly ather- 
manous bodies would produce loud sounds , the strength of the 
fljund being, in a sense, a measure of the atis irption The first 
experiment made with a view of testing this idea, was executed 
in the presence of Mr Graham Bell ^ , and the result was in 
exact accordance with what I had foreseen 

The inquiry has been recently extended so as to cmbr:ice most 
of the gases and vapours employed in my former researches 
My first source of rays was a Siemens' lamp conuecled with a 
dynamo-machine, worked by a gas-engine A glass lens was 
used to Concentrate the rays, and afterwards (wo lenses. By the 
first the rays u ere rendered parallel, while the second caused 
them to converge to a point about seven inches distant from Ihe 
lens, A circle of sheet zinc provided first with radial slits and 
afterwards with teeth and interspaces cut through it, was 
mounted vertically on a whirling lable, and caused to rotate 
rapidly across the beam near the focus The passage of the 
slits produced the desired intermitlence,' whde a flask contain- 
ing tne gas or vapour to be examined received the shocks of the 
beam immediately behind the rjtating disk From the flask a 
tube of mdia-rubber, ending in a tapering one of ivory or box- 
wood, led to the ear, which was thus rendered keenly sensitive 
to aii^ sound generated witliin the flask. Compared with the 
beautiful appaialus of Mr. Graham Be]), the arrangement here 
described is rude ; it is, how^cver, very effective 

With thu) arrangement the number of sounding gascsi and 
vapours was rapidly increased But 1 uas soon made aware 
that the glass lenses withdrew from the beam its most effectual 
rays. The silvered mirrors employed in my previous researches 
were therefore invoked , and with them, acting sometimes singly 
and sometimes as conjugate mirrors, the curioiii and striking 
reiuUs which I have now the honour to submit to the Society 
were obtained. 

Sulphuric ether, formic ether, and acetic ether being pi iced 
in bulbous flasks, their vapours were soon diffused in the air 
above the liquid On placing these flasks, whose bottoms only 
were covered hy the liquid, behind the Totatine disk, so that the 
intermittent beam pass^ through the vapour, loud musical tones 
were m each case obtained These are known to be the most 
highly absorbent vapours which my ex|ieriments revealed 
Chloroform and bisulphide of carbon, on the other hand, are 
known to be the least absorbent, the latter standing near the 
head of diathermanous vapours The sounds extracted from 
these two substances were u'^ually weak and sometimes barely 
audible, being more feeble with the bisulphide lhan with the 
chloroform. With regard to the vapours of amylene, iodide of 

■ Od Noverntwr 29 lee Journal of iho Society of Tclesraph Enpnoere, 
December B, iBBo. 

■ When ihe di!>k roUlei ihe individual iliti disappeaT, forming a hary lonq 
through which objects are vuiblc lliruwine by the clean hand, or belter 
■till by white paper, llie beam back upon the diak, it appeari lo itand itilJ, 
Ihe ihta furminff w many dark rectanglcr The reason 11 obvious, but the 
experiment is a very beautiful one 

I may add that when 1 stand with open eyes In the flaihinx bum, at a 
definite velocity of recurrence, subjective colours of extraordinary gorgeous- 
nesi are produced With slower or quicker rates of rotation the rolours 
disappear Ihe flashes also produce a giddineu sometimes intense enough 
to cause me 10 grasp the table lo keep myaelF erect 


ethyl, iodide of methyl and benzul, other things being equal, 
their power to produce musical tones appeared to be accarately 
expressed by their ability to absorb radiant heat. 

It IS the vapour, and not the liquid, that is effective in 
producing the sounds. Taking, For example, the bottles m 
which my volatile substances are habitually kept, 1 permitted 
the intermittent beam to impinge upon the liquid m each of 
them No sound was in any case produced, while the moment 
the vapour-laden space above an active liquid was traversed by 
the beam, musical tones made themselves audible. 

A rock-salt cell filled entirely wilh a volatile liquid and sub- 
jected to the mternuttent beam produced no sound This cell was 
circular and closed at the top Once, while operating with a 
highly athermanuus sub'.tancc, a distinct mubical note was heard 
On examining the cell however a small bubble was found at lU 
top. The bubble was less than a quarter of an inch in diameter, 
but still Rufficient to produce audible sounds When the cell 
was completely filled Ihe sounds disappeared 

It Is hardly necessary to state that the pitch of the note 
obtained in each case is determined by the velocity of rotation 
It Is the same as that produced by blowing against the rotating 
di-ik and allowing its slits to act like the perforations of a syren 

Thus, as regards vapours, prevision has been justified by 
experiment. I now turn Lo gases, A small flask, after having 
been heated in the spint-Iamp so as to dcUch all moisture from 
Its sides, was carefully filled with dried air Placed in the inter- 
mittent beam it yielded a musical note, but so feeble as to be 
heard only with attention. Dry oxygen and hydrogen behaved 
like dry air. This agrees with my former expenments, which 
assigned a hardly sensible .ihsorption to these gases When the 
dry air -was displaced by carb mic acid, the sound was far louder 
than that obtained from any of the elementary ga.scs. When 
the carb mic acid was displaced by nitrous oxide the sound was 
much more forcible stdl, and when the nitrous oxide was dis- 
placed by olefiant gas it gave birth lo a musical n^Le which, 
when the beam was in good condition and the bulb well chosen, 
seemed as loud as that of an ordinary organ -pi pc, We have 
here the exact order in which ray former exiwiments proved 
these gases lo stand as absorbers of radiant heat The amount 
of Lbe absorption and the intensity of the sound go hand in hand. 

In 1859 1 proved gaseous nminonii lobe extremely impervious 
to radiant heat My interest in its deportment when subjected 
to tins novel test was therefore great Placing a small quantity 
of liquid ammonia m one of the flasks, and warming the liquid 
slightly, (he intermittent beam was sent through the space above 
the liquid. A loud musical note was immediately produced. 
By the proper application of heat to a liquid the sounds may be 
always intensified. The ordinary lemperaturc however suffices 
In all the cases thus far referred to 

In this relation the vapour of water was that which interested 
me most, and as I could not hope that at ordinary temperatures 
it existed in sufficient amount to produce audible tones, 1 heated 
a small quantity of water m a flask almost up to its boiling- 
point. Placed in the interiniUent beam, I heard — I avow with 
delight — a powerful musical sound produced by the aqueous 
vapour. 

Small wreaths of hare, produced by the partial condensation 
of the vapour in the upper and cooler oir of the flask, were how- 
ever visible 111 this experiment , and it was necessary to prove 
that this haze was not the cause of the sound. The flask was 
therefore heated by a spint-flame beyond the temperature of 
boiling water The closest scrutinv by a condensed beam of 
light then revealed no tiace of cloudiness above the liquid 
Prom the perfectly invisible vapour however the musical sound 
issued, if anything, more forcible than before, I placed the 
flask in c >ld water until Us temperature was reduced from about 
90” to 10” C , fully expecting that the sound would vanish at 
this temperature , but notwilhstanding the tenuity of the vapour, 
the sound extracted from it was not only distinct but loud. 

Three empty flaika filled with ordinary air were placed in a 
freezing mixture for a quarter of an hour. On being rapidly 
transferred to the intermittent hcara, sounds much louder than 
those obtainable from dry air were produced 

Warming these flasks in the flame of a spirit-lamp until all 
visible humidity had been removed, and afierwardj urging dried 
air through them, on being placed in the intermittent beam the 
sound in each case was found to have fallen almost lo silence 

Sending, by means of a gl is5 lube, a puff of breath from the 
lungs into a dried flask, the power of emitting sound was 
immediately restored. 
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When, uutcod of breeihinj^ into a dry flask, ilic loiuxdoii air 
of the laboratory was urged through it, the sounds became imme- 
diately inLctisificd 1 was by no meaim pre|jared for the extra- 
ordinary delicacy of this new inethud of lUiLing the athermancy 
and diathennaiicy of gases and vapours, and it cannot be otherwise 
than satisfactory to me to find ihat particular vapour, whose 
alleged deportment towards radiant heal has been mo^t strenuously 
denied, aihrimiug thus audibly its true ehaiacter 

After what bos been stated regoiding aqueous vapour we are 
preparetl for tlic fact that au exceerlingly suiall jDercentage of any 
kighly athermanuus gas dilTuscd m air su [faces to exalt the 
sounds. An arculeaUl observation will lUustiate this point. A 
flask was filled with coal gas and held bottom upwards in the 
intermitient beam The sounds produceii were of a force cor- 
rcftponding to the known absorptive energy of coal-g'is. Ihe 
flask was tJien placed upright, uiLh it<i mouth open upon a table, 
and permitted to remain there for nearly an hour On being 
restored to the beam, the sounds pioduccd were far louder than 
those which could be obtained horn couimun air ^ 

Tranfif erring a small flask or a test-tube from a cold place to 
the intermittent beam it la aometiincs found to be practically 
silent for a inouient, after which the sounds become distinctly 
audible. This 1 Lake to be due to the vaporisation by the 
calorific beam uf the thin film of moisture adherent to the glass. 

My previous experiments having sali'-lied me of the generality 
of the rule tlmt volatile liquids and their vaiMiurs absoib the 
same lay^, 1 thought it probable that the iiitiuduLlion of a thin 
layer of its liquid, even in the case of a most energetic vapour, 
would detach iJie ilfLCtive rays, and thus quench the suuntb. 
The experiniLut uas made and the conclusion vcnfiLd. A layei 
of water, formic cUicr, sulphuric ether, or acetic clhcr oue-eigluh 
of ui inch m thickness leudcicd the trails milled beam poweiless 
to produce any musical sound These liquids being transparent 
to bglU. the cihcieut rays vshich tiiey intercepled must have been 
those of obscure heat 

A layer of bisuljihide of caibou ab JUt ten Limes Ibc thickness 
of the transpTrenl layers just referred to, and lendered opaque 
to light by dcssolved ludiiie, was interposeil in the path of the inter-, 
mittent beam It produced bardly any dimmuLion of the sounds 
of the more active vapours — a further proof that it is the invisible 
heat rays, to which the snlutiou of iodine is su eminently traiis- 
pareni, that are here effectual 

Converting one of the small flasks used iii the foregoing 
expemueuis into a tliermoineler bulb, and hliiug it with various 
gases in succession, it was found that with those gases which 
yielded a feeble sound, the disidacemcnt of a thermumetne 
column associated with the bulb wafi slow and feeble, while with 
those gases ubitli yielded loud sounds the displacement was 
prompt and forcible. 

Further Experiments — bince the handing m of the foregoing 
note, ou fonuory 3, the experiuieiils have been pushed forward, 
augmented acnuaintance with the subject serving only to confirm 
my otimatc of its intercut and importance 

All the results dc'icnbed m my rir>t note have been obtained 
in a very energetic form w ith a biltery of sixty Grove's cells 

On January 4 1 chose for my source of rays a pow erful lime- 
light, which, when sufficient care is taken lu prevent the pitting 
of tlie cylinder, works with admirable steadiness and without 
any noise. I ^*^0 changed my miirur for one of shorter focus, 
which permitted a nearer approach to the source of rays. Tested 
with this new reflector the stronger vapours rase remarkably in 
soundiug power. 

Im^oved nunipulabon was, 1 considered, sure to extract 
souiuL from rays of uiacb more moderate inlcnsity than those of 
thebme-hght. Tor this light, therefore, a common caudle flame 
was substliuted. Received and throw n hack by the mirror, the 
radiant hext of the candle produced audible toneis m all the 
stranger vapoura. 

Abandoning the mirror and bringing the caudle close to the 
rotating disk, iLs direct rays produced audible sounda 

A red-hot coaJ, taken from the fire and held close to the 
rotating disk, prc^uccd forabje sounds lu a flask at the other 
side. 

A red-hot poker, placed ui the \ oiilion previously occupsed 
by the coal, produced strong sounds. Mamtaining tbe flask in 
poiiliou behind the rotaiuig di‘'k, amusing altcrnalions of sound 
and Silence aGCompanied the alternate introductioa and removal 
of the poka. 

1 Tbc method here desenbed i<, 1 doubt not, applicable lo ike detcQiQB 
of BZtrenuly imall quantitiei of fire-damp in minei 


I'he lempaiBture of the iron was then lowered till its heat just 
ceased to be visible The mterimttent invisible nys produced 
audible sounds. 

The temperature vi os gradually lowered, being occotapamed 
by a gradual and continuous dimmution of the sountU When it 
ceased to be audible the temperature of the poker was found to 
be below that uf boiling water. 

As might be expected from the foregoing ext^en agents in 
incandescent platinum spiral, with or without the mirror, pro- 
duced musical sounds when the battery power was reduced 
from ten cells to three the sounds, though enfeebled, were Mill 
distinct 

My neglect of aqueous vapour had led me for a tune astray in 
1859, but before publishing my results 1 liad discovered my 
ciror. On the present occa'-ion this omnipresent ‘•ubstance had 
also to be leckoned with. Fourteen flasks of various; .sizes, with 
their bottoms covered with a little sulphuric acid, were closed 
with ordinary coiks and permitted to remain in the laboratory 
from December 23 to January 4 Tested on the latter day with 
the intermittent beam, half of them emitted feeble <iciunds, but 
half weie silent. The sounds were undoubtedly due, not to dry 
air, hut to traces of aqueous \apour 

An ordinary buttle conlaining sulphuric acid for laboratory 
purposes, being connected with ihe car and placed m the mter- 
niittent beam, cmittLil a faiiif, but distinct, musical vound 'I his 
bottle luid bi'tn opened two or three limes during the day, Us 
dryness being ilms vitiated ])y the mixture of a small quantity of 
common nir. A second similar bottle, in w hich sulphuric acid 
had stood undisturbed fjr some day«, was placed in the beam 
the dry air .above (lie liquid pioved alisolutely silent 

On the evening of jaimiry 7 I'rof. Dcwai handed me four 
flasks treated in ihe following manner — Into one was poured a 
small quaiUjly of stioiig sulphunc acid, mto another a small 
quantity of Nonlhausen sulphunc acid ; m a third were placed 
some fragments (jf fu^ed chloride of calcium, while tbe fourth 
contained a small quantity of phosjihoriL anhydride I'ln y w'cre 
closed with wcll-htung 111 dia-rubber stoppers, nnd permitted to 
remain undisturbed throughout the night. Tested aftei twelve 
huur^, each uf them emitted a feeble sound, the flask inst-men- 
tiuned being the strongest. Tested again six hours later, the 
sound had disappeared from three of the flasks, that containing 
the jshosphunc anhydride alone remaining muBical 

llicathing into a flask partially filled with sulphuric acid in- 
stantly lestures the sounding i>ower, which euntinues for a 
considerable time The wetting of the interior •-urface of the 
fla.sk w itb llie •>ulpbunc acid always enfeebles, .aiid sometimes 
destroys, the sound. 

A bulb lesb than a culiic inch in volume, and coidniiiuig a 
little watei lowered to the temperatore of melting ice, pruduceii 
very disUnct sonDds, Warming the water in the flame uf a 
spirit-lamp, the sound bccumes greatly augmented m strength. 
At the boiling temperature tlie sound emitted by this small bulb ^ 
IS of extraordinary intensity. 

These results are in accord with those obtained by me neatly 
nineteen year^ ago, both il reference to air and to aqueous 
vapour. They are ui uttef disaccord with Lho^c obtained by 
other experimenters, who have ascribed a high absorption to lif 
and none to aqueous vapour. 

The action of aqueous vapour being thiu revealed, the neces- 
sity of thoroughly drying the flasks when IcsLing other •-ub- 
stasces becomes obvious. The follow mg plan has been found 
eficctjve : — hach flask is first heated in the flame of a spint- 
lamp till every visible trace of internal mui'^ture has fivappeared, 
and it IS afterwards raised Lo a temperature of about 400° C. 
While the glass is still hot a glaxs tube is introduced into it, and 
air freed from carbonic acid by caustic pot.isb, and From ai^ueous 
vapour by sulphuric acid, 13 urged Through the flask until it la 
cool. Connected wuh the ear-tube, and exposed unmediately 
to the intennutent beam, the attention of the ev, if 1 may me 
the term, is converged upon the flask. When the experiment la 
i carefully made, dry air proves a.s incompetent to proiluce sound 
as to absorb radiant heat 

In 1868 I determined the ahsorpluins of a great unimbev of 
liquids whose vapours I did not examine My expcnmeiits 
having amply proved the parallel of liquid anti vaporous 
absorption, I held undoubtingly twelve veara ago Ihat the vapour 
of cyanide of ethyl and of acetic ocia would prove powcriuly 
absorbent. This ccnclitsion is now easily tested. A amall 

■ In inch bulbs even blaulnbila of carbon vapour may nUThcd ol 10 
produce sounda of considerable itrcnaih 
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quantity of either of the^e substanceip placed in a bulb a cubic 
mch m Toliime, vv armed, and expo<)ed to the intermittent beam, 
emits a sound of extraordinary po\ver 

I also tried to extract rounds from pcrFunie^i, which 1 had 
proved m 1S61 to be absorlicrg of radiant heat I himt myself 
here to the vapours of pachouli and cassia, the firuier exercising 
a measured absorption of 30, and the latter an absorplitm of 109 
Placed 111 fined flasks, and slightly wirmed, bounds were obtained 
from both these substances, but the sound of cassia was much 
louder than that of padiouli 

Many years ago 1 had proved telrachloiule of caibon to be 
highly diathennanous Its sounding power is as feeble as its 
ab'.oibcul power 

In relation to eolbery explosions, the dcpoitmeiit of marsli-g.is 
was of special interest Prof i)cwar was goiul enough to 
furnish me with a pure samjiJe of this gi , 'llie snimds pio- 
diiccd by it, when exposed to the inieimitlcnt beam, weie very 
powciful. 

Chloride of methyl, a liquid vvhieli boils at the oidinary tern 
peraturc of the air, was poured into a small flisk, and permitted 
to displace the air withni it I'xposed to the intcirnittent Inam, 
its -lound was similar in power to tint of inaish-gas 

The specific giaxity or inardi-gas being al)(jnl Inlf tint of air, 
it might lie expected that the flask containing it, whan left open 
and erect, would soon get nd of its coiilenls This liouever is 
not the case. After a considerable mteival the film of this gis 
clinging to the interior surface of the flask was able to pio- 
duce srjunils of great power 

A small quantity of lnpiid l)i online being poured into a well- 
dried flask, the brown vapour raindly liilTiiseil itself in the an 
above the Jnjiiid. I'laced in the inteiimttcut beain, a somewhat 
Forcible sound was produced ITus iniglil seem to mibiatc 
against my former exiicrimenls, which a signed a \erylnwah- 
sor[itivc‘ power lo bromine v ipour Hiii my dinner evpen merits 
on this vapour were conduct etl with obsciiic heat , whcieas in 
the present instance T had to deal wnlh tlie radial urn from 
incaiidcbeent lime, whose heat is in pait luminniis Now the 
colour of the bromine vapour proves it to In. an energelic 
absorber nf the luminous ray's, and to them, when suddenly 
convciteil into thermometric )vcat in the body of the vap »ur, I 
thought Ilk sound-, might be due 

Between the fla.k containing the hiominc and the lotatiiig disk 
T therefore placed an empty glass cell llie Miunds continued 
I then filled the cell willi Iraiwpaient bisulphide nf caiboii the 
sounds stdl continued Tor the lianquient Insulphule [ then 
siibstiUitcd the same lujuid situratcd with dissolved iodine Ihis 
solution cut off the light, while allowing the lays rif heat free 
ti aiismission ■ the sounds weie immcdiaiely stdlcfl 

Iodine \aporisefl by heat 111 a small flask yielded a forcible 
sound, which was not sensibly allectcfl by the interposition of 
tran-parent bisulphide of carbon, but which was completely 
queliciL by the iodine snlutmn It might indeed liivc been fore- 
seen that the ray^, transmitted by the iodine as a liquid would 
also be transmitted by its vaiiour, and thus lad lo be converted 
into sound ^ 

To complete the arguircnt . — While the flask containing the 
bromine vapour was sounding in the intermiiteiit beam, a strong 
solution of alum was interposed between it and the rotating disk 
There was no sensible abatement of the sounds with cither 
bromine or iodine vapour 

In these cxjierimcnts the lays from the limc*light were con- 
verged to a point a little beyond the rotating disk. In the next 
cxperiincnt they were rendered parallel by the muror, and 
afterwards rendered convergent by a Jens of ice At the focus 
of the ice-lens the soundii were exti acted from Ijoth bromine and 
iodine vapour. Sounds were also produced after the beam 
hod been sent through the alum solution and the ice-Icns con- 
jointly. 

With a very rude arrangement I have been able to hcai the 
sounds of the more active vapours at a distance of 100 feet from 
the source of rays. 

Several vapours other than those mentioned in this ahstiact 
have been examined, and sounds obtained from all of them 
The vapoura of all compound liquids will, I doubt not, be found 
sonoTMs in the intennittenl beam. And, os 1 question whether 
there is an absolutely diathennanous substance m nature, I think it 
mbable that even the vapours of elementary bodies, including 
me elementary ga'ies, when more stnctly examined, will be found 
capable of prodaong sounds. 

' 1 intanlMmlly use tLii phraMlogy 


INTERESTING NEW CRTNOTDS 

TN the Memoirs of the Swiss I'alroontological Society fof 1880 
Prof I* de Lonul has recently ilLscnliLil a rt.ni irkable new 
Cnnuid which he refers lo the little known genus Th^oUiemrimts, 
I'.iallon, under the name nf T fibtiroi It occiiis 111 the Upper 
Jurassic beds of Kngcnheiro, in Portugal, The calj'x, like lliat 
of most Jurassic Comotuhr^ has five small prismatic basials 
attached to the under suiface of the radials. But the centro- 
dorsil piece on which the calyx rests is not entirely scparai&l 
fro n llic lower pait of the stem, as is the case in the ( omatid<r^ 
though It re cmblcs that of a CiWUitula in heinng ciiihi 

'rhiolhei Hi inu\ was a stalked Cnnoid that never developed 
beyond the stage at which ciri 111 apjiear nn the enlaiged upper- 
most slein j.iint of the stalked larva of Comatida T'he under- 
l.ice of the centrodorsal and the tcrminil f.ices of the other 
‘^tem joints resemble tb ise of the Comatula larva and also of 
and Iff Wi m their oval shape and in the 

presence of transverse ridges which are in diffeiciit pUucs at the 
two ends of Ciicli joint /ViifiZ/iiV it/ iwwr tlieref me is a pcrminent 

larval form, and furnishes an nUrrmerbate '■togo between the 
stalked Bviir'^iidu nnus and the fiec Comatula Ihc lop stem- 
joinl of the former bears no cirrhi, as it does m Th\oIherurinii\ 
and in Comatula , while 111 the latter it develops cirrbi, and 
imircs closely willi the calyx, ^cpaiitmg from the lest of the 
laival stem on which it w’s pieviously fixed. 

Another form nf ron.iilrrable morphological inteiest, from its 
occupying an intcrmLdiite jiosition between two w til defined 
genera, has been liiely de'-ciilied by Mr P II Carpenter iimlcr 
the name of Mt^Oimuus The stcm-juinls aic nf llie type alieady 
mentioned a^ rh iractciistic of Bom .^Hxtin vius^ having ov.il faces 
marked liy transvei e ndges in rlifTerLnt planes But the upper 
stein-j ii it Is not cnUiged as it is in Bouf lun^ and J.i the 

Apioit generally, while the form nf the calyx recalls that of 
the Ptulafi niuhe It rnnsi4s of five ladi ds with well-developed 
articular faces, re ting nn li\c Itasils which form a complete img 
as 111 the lereiit I\uttu}inu\ WynlU-Thomsom^ from Son fathoms 
in the Alhinlic off the coast nf Poiiugal 

Broadly spi ikmg, ihcrcfnic, .l/Mcr cnmbines the stem of 

Bour^uitnrinu^ with the calyx of T’rK/rti ; /w/rs or rather of 
Cainoi nnu\^ as Prof, ile Loriol piLftis to call thit Hciitniof the 
PtuttftfUiu^ IjpL in whicli tlic ba^al inig is closcil, Me^oirmus 
IS an Upjiei Lretaceous genu , one siiecies occurring 111 the 
“ PI iiirik ilk ’’ of Slrcbcn in S ixony, while mother and larger 
one wis found m the " Mucronaten KiPidc” of Southern 
Sweden 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

OwORD. — In consequence of the unsatisfactory stile of many 
of the lodgmg-hmist s in Oxford, m respect of their sanitary 
irr ingf meuts, a pro pn^ial will be brought before Congregation 
on March l *' lo make better jirtivision for the supei-vi-ion of 
lodging-h'iiiscs ” One of the delegates for licensing lodgings 
will be stipendiary, and it will be his duly to inspect every 
dwelling house proposed for this use and to satisfy himself of its 
sail liny fitnc s. lie shall hive the issistmce of a sanitary 
inspector, and shall have procto'ial aulhonti over members of 
the L'niicisiiy in JiLs rhaiactcr of mspcclor. 

A special siahilc will also he proposed authorising the present 
(klcg.itLs of lodging houses lo spend whatever sum they may 
think necessary on a general ni'pectinn of lodging houses 
dm mg the pre ent year 

Thcie will be holden at Christ Churcli on Saturday, March 
12, an elcctiiin lo at least one Mathematical Junior Studentship, 
ind at least njic in Naim d Scienie, tenable for five year^ from 
the day tjf election. They will be of tlie annual value either (l) 
of [00/ (iiKluflmg an allowance for ic>om rent) if the Go\tTning 
Body shall so detennine , or (2) of 8^/ (also including an allow 
ance foi mom rent), which may be laiscd to the Iirger sum almve 
named after the completion of one year’s residence, if the 
Govcruing Roily shall so delci-mine Camlidalcs for the Mathe- 
matical StBdent<ibips and candidate*; for the Natural Science 
Studentships who offer mathematics will call upon llie Dean on 
Monday, February 28, between 12 30 and i 3a p m. ; candi- 
dates lor the Natural Science Studentships who do not offer 
mathematics, on March 2, between 12.30 and i 30 pin. All 
mubt produce certificates lx>th of the day of their Inrtn and of 
good character. The examiimtions will follow in each case at 
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^ p.iD, Ctndidttes for either the Classical or the Mathematical 
Stndentshipa must not have exceeded the age of nineteen on 
January i, 18S1 ; candidates for the Natural Science Student- 
ships must not ^ve exceeded the age of twenty on the ^ome 
diy. 

Cambridge. — There was a meeting of the members of the 
Senate on February ii, for the purpose of diKcussing the report 
of the Syndicate appointed last June to consider certain memorials 
os to the higher eaucation of women. The Syndicate recommend 
that, «iubject to certain conditions of residence at Girton and 
Newnham Colleges, female students may be admitted to the 
Tripos Examinations, and certificales I'^sucd to them as to the 
rebuU of the examination — The Master of Emmanuel, in open- 
ing the discusmon, remarked that he had never sat on any 
Syndicate before where so little rlifhculty had been experienced 
111 agreeing to a report. Fcrsonally he wished the Syndicate hod 
arrived at a different conclusion, and had recommended the 
admission of women to all the University examinations He 
claimed for the recommendations of tlic Syndicate, however, 
that they closely followed the views of an influential number of 
residents who had signed a memorial on the subject, and wished 
for an oflicial sanction to that which had been done for ten years 
without authority lie contended that it was the imperative 
duty of the University to give all posiiible acce<=s to Us educational 
advantages, and that the proposed scheme was only a step in 
tb.at direction, — Dr Campion contended that the public opinion 
of the University had been carefully excluded m the constitu- 
tion of the Syndicate, lie charged the report with being both 
illiberal and harsh it was illiberal, bccau^^c the Syndicate had 
restneted the examinations In inmates of particular colleges, and 
was not for the encouragement of the higher education of women 
all over the country. Why was the advantage given only to 
Newnham and Girton Colleges? The report was harsh, for when 
they admitted women to test Ihcir scientific powers, it was 
unfair to do so after the conclusion of a lime race with the men 
Why not let the women stmlv a^ long as they liked 7 He did not 
object to their being compelled to pass the previous examination, 
but to compel them to go step by step with undergraduales 
was placing them, by reason of their defect of physical power, 
m a false position, — Piof Kennedy said, it was proposed to 
limit ihe LonipetiLiun to lluise williin their reach , if the evperi- 
menl succeeded, it would be a matter for future consideration what 
extensions should be made. As to the harshness, lhat surely 
might be left to tlic belter judgment of ihe friends, relations, 
and guardi.iiis of thc^e women who asked for these concessions 
Women were menially men’s equals, hut physically not To urge 
their wanl of physical power ns an objcclion to their admission to 
the '•nmc intellectual pursuits and plcasuies as men was moic for 
the Urahmin than the believer m the lliblL , it was a filler argu- 
ment for the 'lurk than the .Saxon — IVof T.ivenig dLfended the 
Syndicate from the allack nf Dr Campion, and asserted that 
the matter w.ss di'«cussed fully and fairly, without any bias of 
previously formed opinions — Pi of WesLcf)lt, who did not con- 
cur in the whole of the report, expressed his great rcgict that 
the Syndicate before reporting had not collected further in- 
formation on a problem so difHcult and obscuie — Mr Trolhcro, 
King’s, was of opinion Lhat the same course of training which 
was gnrxl for male students waa equally good for women — 
Mr .Sidgwick, Trimly, draw attention lo tlie remarkable fact 
that no objection had been raised to the mam proposal of the 
Syndicate — The discussion lasted upwards of two hours 

Kieff — The number of students at the University of Kieff 
was, on January i, 1881, as much as 1 04 1, with fifty-eight 
professors. 


SCIENTIFIC SERIALS 

The Quarterly Journal of Microscopical for January 

contains notes on a peculiar form of Polyzoa closely allied to 
Pugula (Kiuetoskias, Kor and Dan ), by George Busk, F R.S.| 
with plates I and 2.— On the germination and histology of the 
seedling of Welwitschia mirahtlts^ by F Orpen Bower, B.A., 
with plates j and 4,' — Notes on some of the Kcticulanan Rhizo- 
poda of the Challenger ^ by Henry B Brody, F R S. — On the 
head-cavitics and associated nerves of Eiasmobranefas, by Prof, 
A M. Marshall, M.A , with platei 5 and 6 — Contributions to 
the minute anatomy of the nasal mucous membrane, by Dr. E. 
Klein, F.R.S., with plate 7.— Histological notes, by Dr. E. 


Klein, F.R.S — On the intra-ceUalar digestion and endoderm 
of Limuocodium, by £. R. Lankeiter, M.A,, F R.S., with 
plates 8 to la — On the micrometric numeration of the blood- 
corpuscles, and the estimation of their hemoglobm, by Mrs 
Ernest Hart, — Preliminary account of the davalopment of the 
lampreys, I by W, 13 Scott, M A. — On some appearances of 
the rea blood-corpuscles of men and other verteVata, by G. 
F. Dowdeswell, B.A 

The Journal of Anatomy and Physiology^ Normal and 
Paihologval, vol. XV., part 2, January, 1881, contains— Dr John 
Struthers, the bones, articulations, and muscles of the rudimen- 
tary hind-limb of the Greenland nght-whale {Balcena mys/tcetiu], 
(with four plates) — Dr Creighton, on an infective form of 
tuberculosis in man identical with bovine tuberculosis — Dr W. 
Osier, medullary neuroma of the brain (plate 1 8) — A. Doran, 
case of fissure of the abdominal walls (nUte 19) — Dr. D New- 
man, description of a polygraph (wntn woodcut) — Dr. O H. 
Jones, on the mcchani'sm of the secretion of sweat, — Dr. P S. 
Abraham, anomalous pilose growth in the pharynx of a woman 
(woodcut) — Dr. R. Saundby, histology of granular kidney 
(woodcut). — Dr. J. Oliver, two cn';es of cerebellar disease — 
Prof. M' Kendrick, on the colouring-matter of jelly-fishes — Dr. 
Cunningham, nerves of hlnd-limb of the Thylacine and Cuscus. 
—Dr. W J Fleming, pulse dicrotism. 

The American Naturalist for January, 1 88 1 , contains Prof A 
Geikie, the ancient glaciers of the Rocky Mountains. — Fred W 
Simonds, the discovery of iron implements in an ancient mine in 
North Carolina — William Trelcase, on the fcrlilisation of Cala- 
mmtha nefeia (woodcuts) — S. V Clevenger, comparative neuro- 
logy — E L. Greene, botanising on the Colorado desert — W. 
J. Beal, on a method of diiitingui slung species of poplars and 
walnuts by their young leafless branches (woodcuts). — James L. 
Lippincott, an address lo the fossil bones in a iirivate museum — 
The Editor’s table * Recent Literature — General Notes [this por- 
tion of the journal has been very considerably enlarged with 
this number. The liulanicAl, Zoological, Entomological, Anthro- 
pological, Geological, Geographical, and Microscopical .Sections 
arc each under the charge of a special editor as formerly] — 
Scientific News — Proceedings of Scientific Societies. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, January 27 — "The Refraction Equivalents 
of Carbon, Hydrogen, Oxygen, and Nitrogen in Organic Com- 
pounds.” By J, II Gladstone, Ph.D., F K S 

Since the communication which I had the honour to read 
before this Society in 1S69, "On the Refraction Equivalents of 
the Elements,” veiy little has been done on the subject 

Of late however its importance in regard In thconeii of che- 
mical structure has been recognised by Dr Thorpe and other 
chemists in this country, ard attention lias been recalled lo it m 
Germany by the papers of Eruhl, who, following closely m the 
footEiteps of Landolt, has endeavoured to explain the results in 
the language of modern organic chemistry 

At this juncture it may be of service to put on record my 

f ircsent views n regard to the refraction equivalents of the 
bur pnncipnl constituents of organic bodies — carbon, hydrogen, 
oxygen, and nitrogen 

Carbon , — Carbon m its compounds has at least three equiva- 
lents of refraction, jo, 60, or 6'i, and about 8 8. 

WhetUer its refraction should be one or other of the^^e appears 
to depend on the way in which the atoms arc combined 

When a single carbon atom has each of its four units of atom- 
iaty satisfied by some other clement, it has a value not exceeding 

50- 

When a carbon atom has one of its units of atomicity satisfied 
by another carbon atom and the remainder by some other ele- 
ment, it has the valnc of 5 o. This is also the ca<;e if two of 
its units of atomicity are satisfied by carbon atoms. 

When a carbon atom has three of its units of atomicity sitis- 
fied by other carbon atoms, its value is 6'0. The moat striking 
instance is Lhat of benzol, C^Hg (refraction equivalent 43 7). 
s There are other organic compounds in which only some of the 
atoms of carbon have the higher value. It ^has been especially 
the work of Brlihl to pomt this out, and to show that where 
they occur (as in amylene or the allyl compounds) the carbon 
atom IS m a condition similar to those in tne phenyl nucleus, 
that condition in fact which is generally represented In our 
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iniphic formalse by two carbon atoms linked by double bonds 
The value assigned by Brubl in such cases is however 6*1 
This somewhat higher figure is deduced from the aggregate 
V^ue of the silt carbon atoms in the nucleus of the aromatic 
series, which (except in benzol and its simpler substitution pro- 
ducts) would appear to be nearer 37 than 36 The fact however 
is susceptible of another interpretation The replacement of 
hydrogen by some nomad radicle is an important change , and if 
that radicle be GHj it is evident that according to present views 
the carbon atom must have all four of its units of atomicity 
satisfied with carbon, and by analogy we should expect it to have 


its refraction increased 

When a carbon atom has all four of its units of atomicity 
satisfied by other carbon atoms, each of which has the higher 
value of 6*0 or 6*1, its equivalent of refraction is greatly raided 
There ore compounds in which the atoms of carbon actually 
out- number the atoms of hydrogen or its suhsUtute, such as 
naphthalene, C^Hg (ref. cq 75 i), naphthol, ChIIrO (79 5), 
phen^nthrene, C|4lI]o (108 3)1 ®^^d pyrene, Cj^ III, (126 1). 
That the refraction is greatly raised is evident from the fact that, 
if we were lo reckon all the carbon atoms at 6 1, the refraction 
equivalrnt of the body would not he fully accounted for. It is 
evident that in pyrene only ten of the atoms of carbon can be m 
the same conditioii as they arc in benzol or styrol, the other six 
must have all Ihcir units of atomicity satisfied by carbon alone 
Provisionally 1 venture to assign 8 8 as the refract ion equivalent 
of this highest carbon. 

There are several other bodies, such as anthracene, anethol, 
furfurol, and hydride of cinnamyl, which from their abuormally 
high redaction appear to contain cat bon in this last condiUon 

Hy(hog€H — Ihe general evidence with regard to hydrogen m 
organic compounds lends to show that it has only one refraction 
equivalent, that originally assigned to it by Landolt, i 3 

Oxygen — Bruhl has been the first to point out that oxygen in 
organic compounds has two values, and he comes to the conclu- 
sion that it liaa the value 3 a where the oxygen is attached to a 
carbon atom by a double linking, but 2 8 in hydroxyl and where 
the oxygen is united to two oilier atoms. ThiJj is deduced from 
experimental data. But there are other results wIiilK present 
difficulties, such as the various alcohols 

Atfrogi'/t , — Nitrogen has two values, 4 i and 5 i, or there- 
abouts 

The lower value, 4*1, is that originally deduced from cyanogen 
and metallic cyanides, aud it seem^ to be geiier.illy confiniicd by 
the observations on organic cyanides and mtnles. The higher 
value, 5 'll deduced from observations on orgnme bases and 
amides 

I)ho pc shortly to submit to the public the whole of the data 
for these conclusions. 


February 3 — “On the Influence of Temperature on the 
Musical Pitch of Harmonium Reeds " By Alex J Libs, 
F.K.S 

Tlie writer gave a tabular account of the expenenents on the 
harmonium leeds of Appunn's treble tonometer at South Ken- 
singlon Museum, at lemperalures differing by from 20" to 26" F , 
which rendered it piobable that the pitch of such reeds was 
affected by temperature to twice the extent of tumng-foiks and 
m the same direction, that is, that they flattened by heat and 
sharpened by cold about 1 m 10,000 vibrations m a second for 
each degree Fahrenheit . 


“On an Improved Bimo^lular Method of computing Natural 
and Tabular Logarithms and Anti- Logan thins to Twelve or 
Sixteen Places, with very brief Tables.'’ By Alex T Lllis 
F.R &. j j * 

A bimodular method is one founded on the familiar -propo- 
sition, that if the bimodulus (that is, tw ice the modulus of any 
system of logarithms) be multiplied by the difference and divided 
by the sum of two numbers, the result would be approximatively 
the difference of their logarithms. The improvement consisted 
in a simple preparation of a given number to make it lie between 
two numbers in a given table of intcriiolalion, consisting of 100 
entries, and 111 then detcimining how many places might be 
tniited without correction, and in correcting the result by a short 
table so os to give twelve places at smht and sixteen places 
by means of ordinary table of seven fi^re logarithms. The 
anliloganthma were found by first denninng a logarithm of its 
torrectlon, and then dividing the result added to the bimodulus 
Dy the result subtracted from the bimodulus — an entirely new- 


rule Complete tables and worked out cxaiuplc^ fully explained 
were added. 

“ On the Potential Radix ax a Means of Calculating Logarithnu 
to any Required Number of Decimal Places, with a Summary of 
all Preceding Methods Chronologically Arranged," by Alexander 
J. Ellis, F.R S 

A positive numerical radix consists of the numberh r, 

I + OmX, and their logarithms, where r vanes from 1 to 9 , 
Om means a senes of m succesoive zeros, and m vanes from i 
to any required number. The term "radix” is due to Robert 
Flower (1771) and la preserved i#f pienwnam. It was shoivn 
that such a table would enable any loganthm to be calculated 
by the improved bimodular method and other methods. A 
negative numerical radix consists of the numbers I - Omr, and 
their negative loganthms, and it w as shown that such a table 
would serve the same purpose somewhat more easily Hence 
the whole process is reduced to the construction of such radixei 
A chronological summary was then given of all preceding 
method-, ihownng that most of them depended on having such 
radixes Tlie construction of a numerical radix is however a 
very long and troublesome prnecs by the methods ordinarily 
used For this purpose the potential radix for natural logarithms 
was first constructed, consisting of lo^ 2'', (l l)'", and (l f)'", 

1 negative (i - o«i i)'*, fromr= i tor — 10 (the latter terms being 
calculated by simple addition), and their natural logarithms, first 
to any number of places from the very simple senes for nal log 
(1 ±'o»,r), and secondly, by simple addition Tins gives a 
radix from which natural logarithms of all numbers can be 
calculated tn any number of places by the imiiroved bimodular 
method But the mam use of the potential radix is to calculate 
the nat logs, of the numbers of the numerical radix 'ITie radix 
for tabular logarithms is then found by multiplying by the 
modulus, already calculated frnin the potential riulius. All this 
was fully explained by tables and examples 

MBtnematical Society, February 10 — Mr S. Roberts, 
F K S , president, m the chair — Mr. W, Woodruff Benson, 
University of Michigan, was elected a member, and Prof. Rowe 
and Mr J Parker Smith were admitted into the Society. — The 
following communications were made* — On some integrals ex- 
pressible in terms of the first complete elliptic integral and of 
gamma functions, 'by Mr J. W L Glaisber, F.R S — Some 
theorems of kinematics on a sphere, by Mr L. B Elliott, M A 
— Supplement on binomial Inordinate^, liy Sir J Cockle, F.R.S. 
— All application of conjugate funcLions (to the coic of mem- 
branes), by Mr E J Koulli, F.K.S. — ^Note on Abel's theorem, 
by Mr. 1 , Craig. 

Linnean Society, February 3 — Robt, McLachlan, F.R S., 
in Ihe chair — Lieut -Col. A. A. Davidson was elected a Fellon 
— Examples of Prof C. Scmpei's method of preserving the soft 
tissues of animals as leaching specimens were exhibited on behalf 
of ITcrr L. Wurth of Wurzburg — Mr G. Murray exhibited 
and made remarks on a Japanese book containing w ood sections 
— Mr. C. Craig-Chrislic cxhilnted, and a note was read on, the 
presence of what appeared to be deciduous stipules in Ilfx aqui- 
folmPHf thus contraiy to the usually-accepted assertion that the 
order Ilici 11 c.e is exstipulate — Ihe following pajier by Mr G 
Bentham was read “ Noleis on Cyperacca.* ; with special refer- 
ence to Lestiboudois' Essay on Bc.iuvois’ Genera ’ The essay 
in question was founded on Palisot and Beauvols’ MvS , which 
was originally iiitendcxl (o foPow liis “ A^rostograpliia,” and 
has been almost entirely lost sight of, and randoiu guesses havi 
been made at the specie'^ intended by the short Unracters given 
in Roemer and .Schultze’s “ Systenia " — Necs von Esenbeck, in 
the 7th, 8ih, and lOLli vols. of the “ Lmnsca,” and Supplement 
123, or Kunlh iii vol 11 of his excellent ” Lnumcratio,’’ appear 
to have correctly identified many of these Eighteen so-called 
genera are now referred to various established genera Steudcl'- 
Synopsis is marred by the author's ha^y ideas of s|iccie- 
Boekcler has a thorough knowlevlge of species, but his diagnoses 
are often excessively long. Mr. Bentham proposes few changes 
m the order of genera as set forth by Kiinth, and he consider'^ 
that Boekelcr's pnmary division of the order as to whether the 
fertile flower is hermaphrodite or female only, bears the test of 
detailed examinalion. — Hermaphrodite flowers — (i) Scirpe^v, 
(2) Hypolyteac, (3) Rhyncasporca? Uiii&cxual flowers — (1) 
Cryptangex, (2) Scherne, (3) Caricex — A paper was read by 
Mr. A D. Michael, observations on the life history of Gamasinft. 
In this the author endeavours to decide some of the disputed 
and knotty points in reference to these humble parasites , M 
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MeEpui of Versailles and Dr Kramer cf Schleusin^en, both 
good auihontic^ on the subject, being’ at variance thereon. Mr. 
Michael, believing that detached observntionh on captured 
specinicii-H may have prodneed uurelmblc result^;, has himself 
bred Gamasidb, closely followed their changes and groi^ th, and 
watched their manners, and thus 1ms arrived at what he on good 
grounds ab^umes to be imi>oitant results rtspecling their lifc- 
Idstory, He ^.tates that the rcinarkablc power of darting each 
mandible separately wiili speed and accuracy of aim far m 
advance of tlie bncly, the powerful retiactile mubcles attached to 
these inanililiJes, the nrganmation of the remainder of the mouth, 
the extreme swiftness of the creatures, the use of the front Icgi 
05 tactile organs only, and not for the purpose nf locomuUnn, and 
the ample supply of tactile hairs iii hont only, seem to fit the 
animals for a predatory life, and point to habits similar to those 
of ChtvUtu^ and l\ombiduim^ rather than to those of the true 
vegetable feeders, such as Ihc Orbatidse and Tctiamachi He 
fhriber contlndes (]) that Megmn is correct in saying Gamami 
coUophatoi urn and other nlllccl creatures, uith the conspicuous] y- 
divided dorsal plates, are nut species at all, but are immature 
stages of other siiecies , (2) that the division of the dorsal jilatc 
IS, in most cases at all events, a nuestion of degree, and docs not 
form a sound basis for classincatnm, as applied by Koch, 
Kramer, ami otherh , (3) that the dorsal plates do not grow 
grarhiajjy, butalter insi7e, shape, or development nt the ccdysis, 
(4) that Mcgnin is nght in saying that the character! '■tic or the 
■o called G fnnffptiatu^ is simjily a provision possessed hy the 
females of a large number of species , (5) that the extent of the 
white margin ilcjiunds upon the extent to which the abdomen h 
distended by eggs ; (6) that Megiiiii is in crroi m saying that 
Coieopinitotum is the nymph of Ctaisifts The nymph of 
Cta\Mpejt tlots not show any divided dorsal plates vihich can be , 
seen 011 the living creature , (7) that in the species bred there has I 
not been nbseivcd any inert stage before the transfonnatious or 
ecdysis , (8) lliat in the same sjitcies copulilion lakes place with I 
the adult leinalc, and not with the miniature one, as Megum 
cuiiLeuds, and that it i& the vulva, not tha anu^ — 'I wu papers ' 
weic rend on Llie coffee leaf di‘casc (see bcience Notes, 
P- 354) 

Institution of Civil Engineers, February 8, — Mr. Aber- 
nethy, F R S li , president, in the chair — A paj>er on the 
temporary works and plant at the Poitsmouth Dockyard Exten- 
sion, by Mr. C H. Meyer, Assoc M Inst C E., was read. 

TAJllSi 

Academy of Sciences, Febtuary 7. — M. Wurtz in the 
chair, — 1 be following pipers were rend . — On photographs of 
ncbulm, by M Jnnhscn It is coinparalivcly easy to get a jdioto 
graphic linage of llie brigbLcst parts of iiebulie, but vary difficult 
to get coiujilcLe images which may seivc for future compauson. 
Tlie optical and photographic conditions should be exactly de- 
fined M Janssen ‘■uggestJ taking for entena images of stars, 
will] plaits a little ouL of focus, so os to give an opaque circle, 
live or SIX of these stellar circles jccouipanying the photograph 
of a nebula would indicate what the conditions had been.— On 
the lliermic FonnaLion of pyrogenic carburet^, by M Ucrthelot — 
Some innarka on the chaiactera of ch loro organic gases and 
vapuun, by M. HerllieloL llie formation of a white precipitate 
in neulnd oi slightly acid nitrnle of silver, li averted by a gaseous 
current, is not a suihuent character of chlnnnc or hydrochloric 
acid — J^xaminaliuii of materials fiom some vitrified forts of 
Krtince , conclusions, by M Daubree The methods of producing 
these foils seem to have been vanouR. To buften a rock like 
granite (komctimcs used), to fu-c its mica, and even, at times, its 
felspar, m llncknesiies of several metres, impliea large use of 
fuel and prole nigeil skilful cflort The fire was probably applied 
witkiH the waliSf and a curreni. of forced air may bnvc l>een 
used, besides draught The makers unconscioiuly produced some 
minerais that have only of late been reproduced in the laboratory, — 
On the Great Lanai de I'Est and tlie machines set up toensnee its 
alimentation^ by M. LAlanne. Ihis canal (made in consaquonce 
of the change of frontier in 1871) runs from near Givet, on the 
Meuse, by Mezitres, Sedan, Cumnicn:y, Tool, &c., to Fort-sur- 
Saune (it includes, in a total length of 468 km., 20 km, cf the 
canal frum the Marne to the Rhine). Then one two large pumps in 
the MouUe wiUey, worked by the water of that nver, also sLeani' 
pumps at Vacon, Two large reservoiia are projected, one near 
Paroy, the other at Aouze. — Study of acbous of the sun< and the 
moon m vjine tarrestnal phenomena, by M Bouquet de la Grye. 
— OhbervBtiona of PerMida at Touloniie Observatory in 1S80, by 
M. Baiilaud. 1172 falling stan were counted on Auguot 9, 10, 


and II , the maximum w as on the xoih, between I4h. and ijh 
The trajectoi les were generally very short, and their extremities 
pretty f.ir frum the radiant point. The meteors were divisible 
into two groups. — On modes of transformation which prC'-ervc 
lines of curvature, by M. Daibonx. — On simulLoneous linear 
diffeieutinl equations, i^ith latioiial coefficients, who^c sohillon 
depends on the quadrature of a given iriational algebraic jiroduct, 
by M Dll bier — On a property of the product of i integrals of k 
linear difieienfial equations, mtli ralionnl coefficients, tbcsolutioil 
of which depends oil the quadrature, rcaiicclively, of k rational 
functions of the independent variable, and of a given algebraic 
irrationality, by the same — The problem of remainders in two 
Chintse uoi k'^, byM MiiUhic'-sen, — On a peculi.ir phenomenon of 
lesonancc, by M Gnpon. A tumii'i-roi k, giving n simple sound, 
will set mrcsunaiice masses of urivluch pioducca sound comprised 
m the harmonic senes of the folk's sound The form of the mass 
of air IS unimpurtant One grave fork set 111 vibration forks 
which gave haniionic sounds, but not others, the two Forks being 
cunnecLcd by veiy fine copper wire (slrtlched) — On elliptic double 
rLfraclnm, and the three system-, of fiinges, by M Croullebois, 
— 'On a new appaiilus foi showing the dissuciatiuii of ammo^ 
m.ical salts, by M, Tommasi Tn a gl iss lulie la hung with 
platinum wiie a strip of blue litmus paper that h.is imbibed a 
Lonceiilralcd snluiinii of chlorhydi ite of ammonia On putting 
this dissociQscopc jn boiling viatti, ihe sal -ammoniac is disso- 
ciated and the pajier turns led , if tUn put in cold water the 
dissociated ammoni.i combines .-igain w'ltli the acid, and the 
paj cr turns violet again — On deiivalivcs of aciuhiiiL, by MM. 
Giimaiix and Adam — Action of hj di ochloric acid on -ildchyde, 
by Af fFauiiot — Inoculation of Ihe dog for gl niders, by M. 
Galtier Tlie dog may contract the flisiase (thiough muculation) 
and rccovci lOany times; but its icccptivity (cnmpniativeJy 
small at fiisL) gradually dimiiiishrs, and, then, is reisoii to 
believe, may be quite effaced llic power of the virus is 
attenuated by successive cultivations in the dog , ibis appeals in 
an ass, inoculated with the later viius of a dug inoculated 
several times — Physiology of dyspcjiMa, by Rf .ScV In grave 
dyspepsia the stomach pump may adv.iiirage >usly be u^cd to 
clear the stomach of liquids unfavour ilile to aigcslion — On the 
histology of the pcdicellana and miisJcs of the sea urchin 
{J^thinus spharOf Forbes), by MM Leddes and llcildaid, — 
Researches on the development of sterile sporangia, in /jof/rr 
by M Mer 

V^EN^A 

Imperial Acailemy of Sciences, Febiuary 10. — V Rurg m 
the chair — L Heller, on the diAiiibutJon of the fauna of (he 
high mountains of Tyiol — R Maly and h llinstrcggcr, studiajs 
on uilfune and thcobruinine (scDind jiaper) V, 1 LoebsLettsr, 
on the Kreiitzbcrg Cave, near Ln.as, 111 Laimolo, and UrsUs 
spehriis — K Puluj (I) on radiant clcclrnde iiiaULi , (2) icinarks 
I elating to the pnoiity claimed by Di. Lugcii Goldslem. 
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THURSDAY, FEBRUARY 24, 1881 


PROFESSOR MAX MUELLER A T UNIVERSITY 
COLLEGE 

U NIVERSITY COLLEGE, London, is to be con- 
^atLilated on the fiesh step ^liich was celebrated 
on Wednesday last week. The new wing^ which was then 
formally opened, and which mil be largely devoted to 
scientific teaching, and let us hope lesearch as well, will 
give the College inoie elbow-room in Us career Of 
course the "toasting” and speechifying at the dinner 
were largely collegiate, the speakers geneially expiess- 
ing their approval of the principles upon which Uni- 
versity CollcgL and similar instUuLions have been 
founded We have repeatedly railed atLciUion not only 
to the admirable cdiuatioiial woik which University Col- 
lege has done since its foundation, but to the mnucnce it 
has had on the higher teaching ail over the country Not 
only has it been m a sen^e the parent of not a few sunilar 
institutions, the number of which is almost eveiy year on 
the increase, but it has undoubtedly hid much to do with 
rousing fiom the IcLhaigy of generations the two oldest 
and wealthiest univei sities of the countr) Much as has 
been done recently m the way of reforming these two 
great educational centies, the woik has been little more 
than begun '1 he advocates of university reform may 
therefore congratulate themselves that Trof Max Muller 
was called upon to reply to the toast of "British 
Universities” His reply was not likely to be, and 
ceitainly was not, compounded of the common- places 
usually uLteied on such occasions. Trof Max Muller 
has reason to be grateful to (Oxford, and his giatiLudc 
he expressed in teims of genuine tenderness "‘At the 
same tunc, ' he went on to say, “ Oxford, or at all 
events my friends at Oxford, have no feelings but those 
of sincere rejoicing at the springing up, and growing, and 
spreading of what may be called the young universities, 
the univcrsitieia of the fuLuic We watch them rising in 
every part of England as we watch the rising of new 
planets We greet them as on a stormy night we gieet 
new lighthouses coming into sight and shooting their rays 
of electric light through the darkness — yes, the darkness 
of this so-called enlightened century, the darkness visible, 
and best visible to those who have spent their lives in the 
study of even the smallest subject, and know how every 
one of them still bristles with pioblcms that cannot be 
solved without a large collection of new facts, and with- 
out bringing to bear on them more powerful batteries of 
thought than arc yet at oui command.” 

Prof Muller was so far loyal to his Alma as to 

admit that the Oxford of the past has done good work, 
but the Oxfoid of the present is doing better work, and 
we trust with him that the Oxford of the future will do 
infinitely better work still How the desirable end is to 
be accomplished is a problem that all true friends of 
learning m the country are anxious to have solved, and 
to attempt to solve which the recent Universities Com- 
miSBioners were appointed. We do not mean at present 
to criticise the work which these Commissioners have 
been attempting to do, how for short that work is of 
anything like a high standard of reform may best be seen 

VoL. XXIII.— No. 591 


by comparing what is known of their recommendations 
with the aspirations expiesbecl in Prof. Max Muller's 
admirable speech 

"To compare the work that Oxford or Cambridge 
could do, and ought to do, with that of any other uni- 
versity, whether British or Continental, ^iinplv absurd. 
Oxfoid, with its excellent niateiial, the u ell-fed and well- 
bred youth of these islands , Oxford, with Us many 
students who have not to wnik for their biead , Oxford, 
with Its iich colleges and libiancs and fellowships, can 
do for the advancement of learning fifty times over what 
(■lessen or even Lcipsic can do Oxfoid and Cambridge 
could beggar the whole woild and make the old univer- 
sities the home of all English genius, all English learning, 
all English ait, all English viiLuc ” 

Alas, how f ir aic we fi oin ic.vhsing wliaf Pinf Muller 
modestly called his " German dreams ” 1 But that these 
“dreams" aic peifectly le.ilisable Prof MuUci went on 
to show by lacts and liguics based on the rcpniL uf the 
Commisbionei s tlicmscKcs Why, in accordance with 
Ins suggestion, should a ccitain number of pri/e fellow- 
ships at Oxford not be thrown open to the whole of I ng- 
land ^ Prof Muller s suggested srhemc is as wide and 
hbtial as the most advanced friends of education could 
wish, mcluding the pnictical endowment of lesearch in 
all departments ot htciatme, scicni c, and art 

" Puzc Fellowships,” he went on to sa), "aic pi future 
to be tenable fui live 01 seven >cais onlj 'I'lns is ijuite 
light 11 lit if after fi\e or seven }lmis a joung m ui has 
developed a taste for scientific work and wishes to con- 
tinue it, then let him have a second Fellowship, again 
with duties attached to U, and let that man, w'lth the pro- 
ceeds of two I'\dlow ships, do the work and fill the place 
which the ICxti.iordinary Piofessors fill in Continental 
univ^ei sitic'? Lastly, if after another five >eais the few 
who remain Liue to a scientific life can show that 
they have ilonc good work and arc able and wdling to 
do btill bcttci work, let them have a thud FcUum ship and 
become peimancnt Professors in the Univcrsitv on an 
income of about 1000/ a year foi life 1 must nut enter 
into fuller detail,” Prof, I\Tuller went on, “1 onlj anted 
to sketch out to v on how the national funds of national 
universities could be made to subserv'e truly national 
Intel ests how Prize Eellow'ships could be made a bless- 
ing both to the giver and the leccivci, and how England 
could stamp out of the giound an aimy of, call them 
soldiei^, or missionaries, 01 colonists, or men — true men 
of science, sui h as the past has never dicaint of All this 
could be done Lo-inorinw, and no one would suiTei from 
It I know I shall be told — in fact I have been told — 
that such changes arc far too gieat, that the fithors who 
send then bovs to Oxford and Cambridge would not ap- 
prove them, and this is alwaj s the last trump — that 
public opinion is against them With regard to public 
opinion, if public opinion — if Parliament — is against us 
we must bow and wait As to the fathers of boy*)— zrr 
filn's de Jannlh—X am one of them myself, and I do not 
think we are always the most disinterested judges As 
to changes, great or small, Nature teaches us that nothing 
can live which cannot grow and change, and history 
confinns her lesson that nothing is so fatal to institutions 
as a faith in their finality ” 

The scheme is one which, in its essential points, 
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has received the approval of the Times "In fact," 
that journal concludes^ m a leading article on the 
speech, '* if the objects proposed by Prof Muller for 
attainment aie desirable in themselves, there ought to 
be no difficulty in obtaining funds for the purpose In 
view of what the Commissioners have saiiutioned in 
principle for one College .it least in Oxford, it Lan hardly 
be said that the objects aimed at arc either v'cry visionary 
or very far in advance of public opinion If Prize 
Fellowships may legitimately be used for the purpose of 
giving some men a start in ordinary life, it is difficult to 
see why they should not also be used, within reasonable 
limits, for giving others a modest provision for ilie pursuit 
of a learned carcei ” 

Why not^ evciy one is likely to repeat evtept those 
who imagine they have a vested interest in being sup- 
ported in idlcnc'.s on what is really the propcity of the 
nation, By so doing, the university would once more 
make an approach to what it was intended to be, a 
really national institution The change would incommode 
none but idlcr^, and those who have at heart the real 
advancement of science and learning must be 1 onvinccd 
that the present isolation of both univcTbilie-i c.m lead to 
nothing but stagnation. Oxford especially, wuh its silent 
and all but descried laboratories, could only gvmby an 
accession of activity from the outside Onl) thus indeed, 
only by having regular additions of fresh eneri;y, can the 
place be kept sweet and wholesome , and i/ once this 
principle be accepted, as indeed U must be, an I the sooner 
the better, there need be little difficulty 111 icgulating its 
application. At present it would be difficult to calcu- 
late how much of the best intellectual energy of the 
country is wasted or misapplied, simply because there is 
no channel open by which it may be guided into the 
course in which it could do the best work. 

There were several other subjects touched upon by the 
speakers at the University College dinnei, to which we 
have not space to refer Prof Morle/s tribute to the 
memory and the work of Mr. Carlyle was well-timed and 
appropriate, coming as it did just when the (oiintry was 
awed by its recent loss. Mr Carlyle often said hard things 
of science, as he did of everything else under the sun. All 
the same, his methods and his philosophy were as scien- 
tific as they could well be, being simply his peculiar 
applications of the doctrine of the reign of inevitable law 
everywhere Apart from this, and while we miglu disagree 
with everything he said and positively taught, it must be 
admitted that the inspiration of his teaching gave fresh 
energy and earnestness to scientific research, as li did to 
every other sphere of intellectual activity. 


ATLAS OF HISTOLOGY 

Alias of Hisiolo^ By E Klein, M D , F R S , and E 
Noble Smith, LR.CP, MRCS. (London Smith, 
Elder, and Co, 1880,) 

TV/f OUERN histology is not yet fifty years old, but fifty 
years old in the nineteenth century means a great 
deal, and it is rather a matter of surprise that no English 
work entirely devoted to histology should have yet 
appeared than that we should be welcoming the largest 
and in some respects the most important illustrated work 
on that subject in this or any language.' 


That modern histology is most faithfully represented in 
the book before us becomes abundantly evident on looking 
at the figures and their desenption, We find the tissues 
and organs of the body delineated under every aspect and 
after eiery possible method of treatment , hardened with 
chromic acid, osmic acid, picric acid , stained with 
htcmalo’cylin, carmine, aniline blue, submitted to the 
action of gold and silver salts and otherwise prepared 
iege Clitic, Of the value of these in elucidating structure 
there can be no question whatever, but at the same time 
we think it would have been well in a comprehensive 
work of this description had more space been given to 
the representation of the tissues in their Living condition 
and unaltered by the action of reagents ■ the almost 
complete absence of allusion to and representation of the 
fresh tissues being a defect in the book 

Ur Klein, m selecting the subjects for illustration, and 
Mr Noble Smith in executing them, alike deserve high 
praise. Many of the figures arc evidently as near an 
approach to facsimile of the preparations as can well be 
attained, and it need hardly be said that the preparations 
themselves, made as they arc by so skilful a histologist, 
are as good in all probability of their kind as it is possible 
to make them. 

In looking through the plates one is especially struck 
with the excellent manner in which the minute anatomy 
of the various organs is detailed, indeed the part of the 
work which relates to the structure of the viscera is in all 
respects better than that in '^hich the simple tissues are 
dealt with. The illustrations of the hitter are compara- 
tively meagre, and in many cases too small, considering 
the size and aim of the work This is very marked in 
the figures of the blood and in those of cartilage and 
osseous tissue, as well as m the illustrations of the structure 
of voluntary muscle On the other hand, the development 
of bone is well and carefully represented, especially so far 
as the more intimate processes are concerned , but we 
miss the general features of bone-formation, such as the 
first calcification of the primitive cartilage bone, the 
periosteal irruption, and so on. The nervous tissue is 
also abundantly and beautifully illustrated, and here wc 
are glad to observe that Dr Klein has availed him- 
self of the magnificent representations given by Key 
and Retzius m their monograph on the nervous system , 
representations that could scarcely have been improved 
upon, and to compete with which would have involved 
needless labour. 

That the lymphatic system should occupy an important 
part of the work was to be expected fiom the fact that we 
already owe to Dr Klein two monographs wholly devoted 
to that system, and from them, as well as from the plates 
in the “Handbook for the Physiological Laboratory,” 
some delineations are here republished. With the excep- 
tion of these and one or two other less important instances 
the figures throughout tlie book are new, and will no 
doubt for many years furnish a stock to which both 
teachers and authors may come for diagrams and 
illustrations. 

As before remarked, the representations of the minute 
structure of the viscera are particularly good, and will 
prove useful in replacing many of the coarse and semi- 
diagrammatic figures which at present occupy a prominent 
place in the text-books of histology and physiology. We 
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may si^allse those of the stomach and those of the 
kidney— the stnicture of the last-named organ being 
illustrated with particular minuteness One 15 glad to 
think that one's examinations are over on hndmg that 
there are now no less than sixteen several named parts to 
be remembered in describing the course of a urinifcrous 
tubule I 

We have hitherto been writing as if the book before us 
were an Atlas of Plates and their description, and nothing 
more This is emphatically not the case however, for the 
plates arc accompanied by a text written by Dr Klein, 
which forms a complete and independent compendium 
of the present stale of histology, giving in plain terms 
and as briefly as is consistent with clearness, an account 
of the minute structure of each tissue and organ In this 
account credit is given wherever possible to those to 
whom the discovery of new facts is due, but it is, wc 
think, to be regretted that the references to the works in 
which the facts were published has not been added , such 
a notice of the literature of each subject would have been 
of much value. 

At the end of the book a dcsciiption of the appearances 
which arc presented by nuclei in process of division will 
be found, embodying the results of the recent researches 
of Strasburger, F lemming, Mayzel, Klein, and others , 
results which have not unnaturally created a feeling of 
wonderment that in objects which have long engaged the 
special attention of histologists, changes of so marked a 
character should occur, and until now have wholly escaped 
observation. 

We see that endothelium is still described as a tissue 
distinct from and indeed in contradistinction to epithe- 
lium, but It seems to be upon its last legs, for it now has 
to depend for existence upon a negative deflnition, and 
no longer presumes to base its claims to the place upon 
Its developmental history 

There is a general tendency throughout the tc\t to 
teach the subject somewhat dogmatically, and this, with 
the absence of detailed reference to litcratuic, detracts 
from Its value as a work of reference, while perhaps 
increasing its value as a text-book for students. Taking 
the work however as a whole it is not too much to say 
that It IS in every way worthy of the high reputation of its 
principal author, and that its appearance, supplying as it 
docs a want that has been long felt, will be welcomed by 
histologists both at home and abroad. 


OVR BOOK SHELF 

Uranta anlnUrnattonal Journal of Astronomy, Edited 
by Ra lph CopeLmd, Ph.U , and J. L E. Dreyer, M A. 

The first number of what is intended to be a high class 
astronomical penodical, with the above title, has just 
appeared, and forms twenty-four pages demy quarto. It 
is proposed to issue it in numbers of from sixteen to 
twenty-four pages, whenever sufficient material offers, 
with shorter numbers when subjects of immediate interest 
require it Papers will be accepted and printed in French, 
German, and Italian. This first number is well supported 
It contains an article on the solution of Lambert’s equa- 
tion by Prof. Klinkcrfues, and auxiliary tables for the 
calculation of occultations of stars by the moon, by Dr. 
C. Borgen. The Earl of Crawford and Balcarres con- 
tributes observations of cornet^ i 8 fto f, and d made at 
Dunecht \ the Earl of Rosse has a paper on determina- 
tions of lunar radiant heat during an eclipse ; and Dr 


R S Ball communicates an investigation of the parallax 
of the star Groombndge 1618, which is No. 89 in Arge- 
lander’s list of stars with large proper motions, the 
ohservationb having been made At Uunsink in 1878-79 
a parallax to the amount of a third of a second is indi- 
cated by the measures both of distance and position, so 
that, as Dr Ball remarks, there is reason to consider 
Groombndge 1618 entitled to a place amongst the sun’s 
nearest neighbours Dr Copeland has a note upon .1 
nebula detected at Dunecht on the method of sweeping 
suggested by Prof Pickering of Harvard College, U S , 
which IS termed "a new planetary nebula." The nebula 
however is not new ; it was discovered several years since 
by Mr S C Burnham with a refractor of 6-inches aperture, 
and was notified at the end of lub third catalogue of new 
double-stars , it is referred to also in ihe notes to his 
observations of double-stars m 1877-78,10 ihc A ft^nwirT 
of the Royal Astronomical Society, vol xliv he found 
it to be double, the distance between the centres of the 
tw’o parts and a star of 9m (which appears to be Vio ch 
+ 47", No 3289), being 27" 3 at the epoch 1878 47 The 
double nucleus has also been icmarkcd at Dunecht, and 
the measures of position and distance made there have a 
particular interest when compared with Mr Hiirnh.iTn's 
in 1878, thus we have — 

Burnham, 1878 476 Fositum, 88 5 Di'-tance, 2 57 

Dunecht, 1880913 „ 719 ,, Soo 

Such diflcienccs surely indicate rapid motion Dr Cope- 
land does not .allude to the star of about ninth magnitude 
distant less than half a minute of arc in 1878 This 
journal may be obtained b> applying to Mr J T E. 
Dreyer, ( fbserv.itory, Dunsink, Co Dublin. 


LE ITERS TO THE EDITOR 

[ 7 > 4 (f Editor dofs not hold him self responsible for opinions ex pressid 
by his con espondtnts, A^either can he undertake to t eturn^ or 
to correspond with the wnfers of fqtcted manuscnpis. No 
notice IS taken oj anonymous tovwiunicatwns 
The Editor m gently requests con e^ pendents to keep t heir tetters as 
short as possible, the pressuteon his space is so ^mt that li 

ij impossible otherwise to ensure the appearance n>tH 0/ com- 
mumcahoHs containing intereitinfp and navel Jatts ] 

Infusible Ice 

Prof. CaRNtu.tv's direclmuis in Naiurte, vol xxpi p. 341, 
just received, f r r producing the hitherto fabuluiis citmnmdity, 
‘*hot ice," have '^uccccded much beyond our exi'CLlvtiona 
for a first ex[)eriment in our Cullcj^e laboratory lo cLiy, lhat 
the case and simple means w iih \v Inch the cxpenincnt as jicr- 
formed, and the unaccountable and unnccustumcd npiirar.inccs 
which it presented, recommend ii very slrongly, as Vruf Car- 
nclley remarks 111 his paper, and as I hope that ihe follnwing 
description may also serve to pi.-ve, to othfi ohserverii’ trials 
and repetitions, 

A oz flask of stout glass (made nearly as strong as the 
Carre decanters, for vacuum cxpenincnt^) was tightly lined, by 
forcing a two inch plug of large v )lid india-rubber tube placed 
round a tube into its mouth and lirmly fixing it time with 
wire, with a delivery-tube of three eighths of an inch laige glass 
barometcr-luhe about two feet long. This tube was bout into 
an S-shape, and at the extreme end uf the small U-pait, which 
turned up, ft was drawn out to a nc.^rly capillary neck and licnt 
over to communicate by india-nibber tubing tbnaigh niiMther 
similar fla>k surrounded hy cold ualcr to act as a cundtiiscr, 
with a Swan's aspirator giving a vacuum of twenty-eighi niches 
by the action of the town water supply About 15 oz. nl dis- 
tilled water previously introduced was now boiled in iht flask 
tn TmeuOt and distilled over, at a very gentle heat, intu the 
second Aesk After two or ihrcc huurs^ boiling the ([uaiuity of 
water In the flask was reduced to about 3 oz., ard the capillary 
end of the tube was then sealed willi a blowpipe. The flask thus 
exhaofited makes an excellent uatir hammer and cryopbonis, 
nnglng with ■^harp nips when the water ih shaken to and fro In 
it or in its tube. The least warmih if the flask, or cold ap|ilicd 
to the U-poit of the tube, suffices lo collect there, by distillation, 
a quantity of beautifully clear u^tcr completely freed from air. 
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To obtain the rapid evaporation and superheated state of ice, 
the U part of the lulie was placed in a freezing-mixture of ice 
and salt till the condensed water coated the tube iiiternall/ with 
a hallow sleeve of icc extending in the long and hhorl parts of 
the U to a total length of about eight inclici, and the flask itself 
was thereupon placed in a sawdust -bedded tin pad contAining a 
large freezing-nnxtiire of 5 Ihs of salt and 10 lbs of pounded 
ice. llj'drochlonc acid was at the ‘^ame tune added to the 
frigonfic mixtme round the U-tube, louering the temperature of 
that pai t of the cryophnnK to - 29^' C ( - 20" F ), which had the 
effect of cracking the ice sleeve (apparently by contraction) in 
all directions giving ri^e at first, from its appearance, to the 
apprehension that the glass tube was completely splintered ! Now 
came the critical operation Would the hard frozen icc-coat bear 
the application of the heat ordeal luthout melting? 

The freezing iiiixCure lound the U-tube was replaced by cold 
water m a watcr-batli, which was heated rapidly with a Uunsen- 
fiaiue About two inches of the ice-aleeve in the long port of 
the tube stood above the surface uf ihe water , the rc'.t soon 
meltecl, while the temperature of the water in the bath rose to 
70® C, and a thick iime of white fiost from the condensed 
vapours of this water formed round the tube containing the 
projecting part of the ice-tongue, which must have been intensely 
cold, since the rime almost touched the surface of the warm 
water. Below the surface of the w"iier the tube appeared always 
to contain soire snowy-Iooking solid, along ivilh what resembled 
water proceeding from its hcpiefaction \Vhtn the tcmpernLure 
of the bath rcacheil 70'^ C ihc jirujccting ice tongue was still 
unmelted, it had rcplcnnhed itself by condensing and freezing 
the vapours using up to it fiom below, and foimcd a snowy 
plug m the tube an inch or more long 
Ihc water-bath was then removed in order to heat this snow- 
plug with a Bunsen flame, and to our extreme surprise a similar 
snow-liiiing was found still to icmain coating, quite dry, the 
whole long part and much of the short part of the U-bend 
The flame was applied, and the whole tube was heated vinlciitly 
Without for some time appearing to have the least effect upon 
the white ciust within, nolwithsUmling the tube was too hot to 
be toucheil ' A small flake weighing at most a few tenths^of a 
grain, at Ihe bottom of the U, withstood the strongest heat there 
for several minutes, WMsting insensibly aw ay, and unchanged in 
shape, until it vanished with perhaps a moment's collection to a 
drop as it disappeared As it slowly grew thinner the white 
coaling m the lube seemed in 'general to be no moie affected by 
the heat Ilian wdme featlicr'-i would have been , but m paiLicuIar 
parts there often occuned paitial liqiiefaclion or pasty fusion 
allowing pieces of the film to turn over by their weight and loU 
or slip clown the gl as while still adhering to it, quite m the 
manner of diops 'lhat the liquid itself, completely freeil from 
air, refuses to hoil, and may be described in lhat respect as practi- 
cally oily, was evident enough in the preparation of llie flask, 
when except by sudden bumps the distillation of vapour, how- 
ever much It was uiged by heat, and seen to lie passing copiously 
through the Ijent worm-lube, piocecded almost entirely from the 
surface of the water m the flask 

In these diops at least, adhering to the healed glass, it seems 
difficult to bebc^e that the solid ice which makes them angular, 
jagged in foiin, and pi'^ty, can be anything hut supci healed , 
anrl it seems also scarcely credible that the latent heat of sub- 
limation of the insignificant weight of a few grams of ice-crust 
m the tube resisting its strong heat for many minutes can reach 
the large amount of its gam of heat in that time by conduction 
and iDiliatioii from the surrounding tube, if the ice-film is at no 
higher temperature than its natural melting- point. These are 
quca linns however which the calorimetric methods devised and 
pur^’iiccL by Prof Camel ley are best designed to answer, and to 
whicli leplics without such positive deternunations can only be 
urged at present as probable conjectures, or as clear prcceptions 
and presentiment , on the other hand, of the action and opera- 
tion of some hither to undiscovered thermal laws 

Wliether by direct sublimation, or by evaporation accompanied 
by liqucCacCion, the slender snowdrift with Us enlargement at 
the top w'as gradually reduced m thickness, and subdivided into 
remaining parts along iti length, which all adhered to the tube 
until they wasted away, and the largest top piece never fell by 
Withdrawal of ‘Upport below, blit, like the rest, it clung like a 
thin scale to the last to its original place on one side of the tube, 
This power of adhesion of hermetically volatilised ice to hot 
bodies with which it is in contact forms, os Prof Carnelley 
ohscrvcb, one of Us most marked, although not at all one of Us 
most prognoftticable, properties, and U certainly prompts, if it 


does not unequivocally substantiate, the supposition that the 
ice in such close contact with extremely hot bodies must be 
superheated, or at a temperature sensibly higher than its natural 
melting point 

.The perfect luccecs of the experiment and the Iwautiful ap- 
pearance of the ineffaceable white anow -lining of the tube 
afforded us unqualified pleasure and surprii^c, and the simple 
preparation and preservation of the ciyo phone apparatus needed 
for Us exhibition will, I have no doubt, cause Ibe expenment to 
be often reproduced and shown wherever freezing -mixtuivi and 
the cryophonis, and Boutigny's and Leidenfrost's phenomena, 
aud Prof Carnelley’h theory aud rciiearchcs, arc subjects of 
Iccturc-demonstratlons. A S IIehsi^hel 

College of Physical Science, Newcastle-on-Tyne, February 15 


Dust, Fogs, and Clouds 

I NEED not say that the mformahon contained in M H. J, 
II Groneman'a letter in Nature, vol. xxiii. p 337, was a most 
unexpected surprise Nothing whatever seems to have been 
known in England about the results obtained by Messrs Coulier 
and Mascart , and my aatonishment was not diminished when 1 
con'^idered that their important investigation had borne no fmit, 
never having been practically applied by meteorolugibts or 
others 

I hav'C jiist seen the article by M Cmilicr in the yoitrtial de 
P/immacie et tif Chimif^ and will (with your permishinn) make a 
few remarks 011 his papei and on my own M Cnuliei was led 
to the discovery of the important part played liydusL m the con- 
dcnsatirm of vapour, by linking expernnents on the well-known 
cloudy condensation produced by expanding saturated air Tii 
stead of the ordinary air-pump arrangement M Coulier’s appa- 
ratus consisted of a glass flask, in which w'as placed some water, 
ITiis flask was connected by a tube to a hollow india rubber ball 
He first compressed the india-rubber ball, thus compies'^ing the 
air in the flask. The pressure was then removed from the ball, 
w'bcii (he air in Ihc flask expandctl, and the condensation became 
visible. 

In making repealed experiments with Ibis apparnlua M. 
Caiilicr noticed that the ntlioii of iho nir was capnemus After 
the iir had remained m the flask some dtys he found iL quite 
inactive He also found it inactive after shaking it up with the 
water in the fl'isk, and that on expelling soiju* of the inactive air 
and replacing U ivilli the air of llie room Llic cloudiness again 
appeared. He then foil ml that if he filteipd the iir before 
admitting it to the flask it did not give any cl'iudineas when 
expanded, and he explain b with perfect clearness that the dust in 
the .air formed the nuclei c n which the vapour condensed. 

Having explained the manner in which M Coulicr approached 
the subject I shall now give the history of the coi responding 
part m my work and show the direction fmin winch 1 approached 
it I had been studying the action of “fiee surfaces" in water 
and other forms of matter, when changing from one state to 
another. I knew that water pould be cooled below the freezing- 
point ; I was almost certain ice could bchcateil above the melting- 
point, and 1 bad shown that water could be heated far above the 
boiling point , that the material of which the vessel bolding the 
water was composed had no influence on the result — and all that 
was necessary to prevent the change of state taking place, at the 
freezing and boiling points, wai an absence of “ free surfaces ” at 
which the change could begin Arrived at this point, the pre- 
sumption was very strong that vapour could be cooled below 
the " condensing point " without changing to water, if no *' free 
surfaces " were present. I first intended to experiment with 
steam at the pre-ssure of the atmosphere, but found difficulties m 
operating at so high a temperature. 1 then made arrangements 
to conduct the experiments at a lower temperature, and for con- 
venience experimented on steam mixed with air I then saw 
that dust in the air would form "free surfaces "on which the 
vapour would cnnden<;e I therefore attached a cotton-wool 
filter to the apparatus, and filtered the air before it entered the 
receiver. When this was done I found that the steam on entering 
tbe receiver was perfectly invisible, and gave rise to no cloudy 
condensation, the air remaining supersaturated. The experiment 
was immediately afterwards repeated aomewhat in the aome way 
08 was done by M. Coulier, the air being supersaturated by 
expanding it by means of an air-pump. 

Though the two mvestlgatiout approached the subject from 
very different points, they seem afterwords to have flowed in 
almost parallel directions. Starting from his first expenments, 
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M. Coalier made experiments with the prodacta of combustion 
from flamca in winch the combustion waa ns perfect as possible 
He found these i^aaei much more active than tne air of the room 
This he attributed to particles of unconsuined carbuii He also 
found the air after laiii and storms to be less active, and the air 
in summer less active than m n in ter. After extending the experi- 
ments to alcohol and benzine, the paper concludes with ‘‘ome 
remarks on the peculiar action of ozone 

Up to this point the two mvesligatiuns run perfectly parallel, 
and the strange likeness between the Iwo sets nf expcriincuts is 
not the least mteresUng point cunnreted with them Afici 
going over this lirst paper by M Coulier, I found lie had com 
municalcd a second paper, which will also be rdiiiirl in the same 
volume of the fournal dt Pharmant H de Chtmidf at page 254 
This second paper is almost entnely occupieil with a dcsciiption 
of some experiments in which inactive an was hea'ed and 
rendered active 

In the first experiment described m M CouIierS second 
paper a plalmum wire was healed in the purified air of ihe 
flask, after which the air was active In the second experi- 
ment puie air m which hydrogen vas burned became 
active 111 the third experiment pure air wIiilU was parsed 
through a glass lube surrounded with tinsel (“clinquant”), 
and moderately heated, was made active Kourlh txpenineiil, 
oxygen, mliogen, and hyilrogen hecanic active after tlicy had 
been healed in a liilje After describing ^ome efrects in ventila- 
tion when hj^hly heated an is used, he sajs, “ In the preceding 
note (the hrst papei) 1 believed I could attiilmte the activity of 
the air to llic prchcnce of solid ljaJie<;, and it seemed to me that 
the only solid body that could escape fioui a cavlum flame could 
be nothing but carbon it elf it was tlie icm.irkable expeinnent, 
so easily made, of filtering an LhroU'^h cotton wool, iliat led me 
to form tins hypothesis, which llic experniicnts a'jovc reined 
invalidate (a faire celtc hypo these, que Ics ex pe'iienccs rclalces 
plus haut infirmenl) ” lie conckules by saying, “ I he explana- 
tion of ihesL pbcnomeii'i remains still to be found ” 

Exjicrinients exactly corie'spotuling to sinne of Lhobc dcsciibed 
m M CouUcr's second paper will be tuuud in mine \Yi'‘hing 
to test the eflect of combustion on air, I Inst niaile experi 
ments to test the cfTcct of licit on tlie ip|i,iiatus to be used in 
collecting the hot gabcs. For ibis purpose I passed tiUcrcd an 
thiough a heated gla^s tube, aftei wliicli L found it was lemuk- 
nbly active, ft was found however that this aclivily is not due, 
ab M. Loiiber ‘eeincd to sujjjujse, ti the lualing of the an, but 
to impurities diivcn ofT the surface of the tidic by llie heat 
This was proved by showing that the air lemained inactive 
when the hot tube through which it was pass cd was thoroughly 
cleansed 

In making cx^eiuncnts cm the effect of burning gas I arranged 
a platmiiui wire, connected willi a battery, to enable me to light 
the gas in the pure in of tlic icceivtr On testing the actum 
of the healed wire alone, it was found ibaL siinjily healing the 
wire gave n e to cloudiness. It v\as however found that by 
highly healing the wire its activity wa.^ destroyed, all impuri- 
lieii being driven off 

These experiments explain M Coulier’s first and third exjicn- 
ments 'fhe fourth experiment is also to be explained by the 
nuclei driven off the lube by the heat These nuclei may be 
driven otT 111 the solid state, 01 as gases which condense without 
nuclei when hif^hly supersaturated on being cooled to the tempe- 
rature of the flask The nuclei are in some cases furined by 
chemical union of the gases driven off by the heat, and in other 
ways unnecessary to enter upon here As to the second experi- 
ment, more information is required as to arrangement of appa- 
ratus, &c , before any opinion can be formed as to the oiigiii of 
the nuclei 

It now appears to me that this second paper explains why the 
first results of M, Coulier, though repeat^ and confirmed by 
M Mascart, have not received that general acceptance we should 
have expected. In his second paper he describes a number of 
results which he did not succeed in fitting into his hypulhcsui 
They even seemed to him to shake hii fiist conclusions, and the 
uncertain sound given by his second paper seems to have blighted 
any fruit hia first paper was likely to have produced. There can 
however be no doubt that M, Coulier was the fint to show the 
important part played by dust in the cloudy condensation of the 
vapour in air, and his first paper clearly explains its action. It 
seenu highly probable that ir it had not been followed by his 
second paper, or if he hod succeeded in getting the key to the 
explanation of his experimeiitB, and his conclubiona had con- 


firmed instead of weakening the ter clung of Ins first paper, hii 
result would long cre now have been applied lo explain the 
different causes and the dilfeitnl forms of cloudy condensation 
ill our atmosj^ihere, as well as other pliysicU plienouiena 
Darroch, halkirk, February 15 John A 11 ken 


Geological Chenatea 

I DIlSIre to cxpiess my thanks to Hi John Rae for the 
valuable cuntnliution of “ficts” which he has added to this 
interesting qiicsiiun, of which I hope to make use in due time 
I wish also to answer the ipiestion asked by Prof Wocikoffin 
Ills letter of Fcbiuary 17 My aulhonty for January, July, and 
mean tern pci atures in the northern hemisphere and in the 
southern is the mo^t recent and accuiate available, vw , United 
Stales Coast Survey, “ Meteorological Kcsearches for the use of 
the Coast Pilot,” Part i, by Williiiu I'errcl (W.iihington, 1877). 
Mr beircl gives the January nul July tempe^atu^e^ for every ten 
degrees of longitude and latitude, iqi to 80" N and 60“ S. aS 
follow *«, so fai as regards the annual meins — 
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as coiU['aitd willi the noiLhei n, and is, of coiiisc, explained by 
the existence oi thiee great gulf slu.ims in the snulli, w hicn 
raise the mean temiieriluic, piodiiLing iiisular dnnates wilh a 
small lange from July tu [inu.iry 

Ml I'Liiil advls, at the close of his discussion (p 22) — 

“ From T line’s Charts of Isothcrnnl Lines, wlmh do not ex- 
tend bcjtiiid the middle latitudes m the snuthein Iitinisphere, it 
has bceniufeiud that thr* sdulhern hem^pheic is colder than the 
noilhcrn, an' I this has been the acccidcd view c\cr since his 
cbaits weic fiisi piiblishctl, in the year 1S52; but fiom the re- 
sults ubLvmcd abrne it is seen that the mean tcmptrUurC of the 
soiUhtm heiiiis])lierc is the greater of the two " 

I was well awaie that the ca t coast of Asia is colder, lalilude 
for l.’liludc, than llic cast coast uf NoiLh Ainencii, but this lias 
nothing to do with reducing the temperatures of ihc cast cast 
of Amciica, by means uf alteratnms in the oLcin enircnti ot ihe 
North Ailaiilie, which I deny lo he [lossiblc 

bAMT'EI U-tui.ll 1‘) vJ 

Ti Hilly College, Dublin, February 19 

Climate of Vancouver Island 

As qiitstiiins connected with the climate of Vanenu\er I land 
and the influence on it of ocean cuiienls hoc l.itelv been Ihe 
subject of scvL'ial commiiiiie ilion> in the pa^i s of Xahre, it 
may be worth while to diaw attention to Ihe faut that Es(iuiinalt, 
at the southern extremity of the island, together with several 
places on the inindand of Ihilish Columbia, have now been for 
a number of years occupied as rcgulai siations of the Canadian 
Meteorological Service, anti that liustworthy inclcnrulogiciil 
lesuUs aic to be found in the annual repoits to (iovcniinent. 

When writing a report cii Tlrili'-h Coluniliia for the Canadian 
Pacific Railway Survey in 1S771 I ap[ilitd to Prof Kingston, 
then in charge of the Meteorological Department, for some 
inforination on climate, and received from him an abstract, 
which was published at the time ("Can Pacific Ry. Report, 1877," 
p 246), by which it appears that the mean summer Icmiicratiirc 
of F.sqmmaU is 57° 82 h., mean winter temperature 34" 45 i 
mean anniul lemperature 47 “* 97 . This docs not include how- 
ever the additional results of tlie last few year; 

Much information on the climate of the northern piit of the 
north-west coast may also be found in the Alaska Const Pilot, 
1869, and the V,S^ Paafit Cond JMot, Appendix i, 1S79, In 
the latter, senes of monthly and mean annual isothermal lines 
are given for the air .and sea .surface, which — though the observa- 
I tions at command are by no means complete — arc doubllcM 
nearly correct, A partial abstiact of these, with some discussion 
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of the climatic features of DriLish Columbia, may be found in 
an appendix written by me for the Canadian Pacific Railway 
Report of 1880, p. 107. 

The mean temperature of Ton^osii at the southern extremity 
of Alaska, from two years' observaliuiiB, is stated a^ 46” 5 
Observations have been maintained at Sitka with little 
interrnfLion for a period of forty-five years The latitude of 
thiij place 11 57° 3', or about one degree north of Glasgow, The 
mean trmjicratures arc as folio us . — sprmg 41“ '2, summer 54“ 6, 
autumn 44“ 9, winter 32'’ $, and for the year 43"'3 

According to the /bryfr Pilot above qujted, that p jrtion of 
the Kuro-siwu, having a temperature of 55^* F or more, 
approaches the coast in the MCinily of Vancouver Island. 
Temperatures not much lower than thi'i however prevail much 
further north The average temperature of the surface of the 
sea dunng the summer months lu the vicinity of the Queen 
Chari jtle Islands os determined by me in 1878 ("Report of 
Progress, Geological Survey of Canada, 187879”) is 53“-8 
Observations by the U S Coast Survey in 1867, in the latter 
part of July and early in August IjLtwecn Victoria and Sitka, 
gave a mean surface- temper ituie of 52" i. 

George M Dawson 
Geological Survey of Canadi, February 1 

"The New Cure for Smoke" 

Ir was not my u^intioii to trouble you further on this subject 
at present, but as Dr Siemens has been gtyod enough to notice 
the result of luy trials with the coke-gas grate, and has asked a 
question witli reference to the grate used by me, it is due to that 
gentleman that I should at once explain that the gr^le in which 
the trial 1 were made is of uuderii co istruction and pcraiaiieutly 
fitted with side-cheeks and back of fire-clay lumps, and that 
when in use with the coke and gas the back was fitted with a 
copper plate, and m all other respecls the grate was arranged in 
the manner described and illusliaLed 111 Nature, vol xxni 
p. 26 J A. C. Hay 

On the Space Protected by Lightning-Conductors 
The very interesting article by Mr, W II Preecc on the 
*' Space Protected by a Ligliliiing-Couluctor" {P/iil Mag 5tb 
senes, vol. x p 427 et seq , December, 1880) revives ihii im- 
rLant practical quesLioii. The old rule, first enunciated by 
Charlc^', which makes the radius of the protected circular 
area around the base of the rod equal to twice its vertical lieigbt, 
has never been satisfactorily verified either on theoretical or 
expenmenlal grounds This rule w'as adopted in the Report of 
the Commission of the French Academy of Sciences drawn up 
by M. Gay-I^ussac iii 1823 (//«;/ dt Chim et de JViyi 2iid 
senes, t 26, p. 258), and also in two ether reports drawn up by 
M, Pouillet, one in 1854 [CompUs icndm^ t, 39, p 1142), and 
the other in 1S67 {Comptts r^iduj, t 64, p 102) lint still more 
recently tlie CommiLtee appointed by the Prefet dc la Seine to 
superintend the construction of lightning conductors in the City 
of Fans, in their Report in February, 1876, i educed ihe radius 
of the protected area to I 45 times the height of the rod I am 
ignorant on what grounds the CoinmisMon adopted this precise 
namber 

In this stale of the problem Mr Preece’a paper was both 
apposite and welcome. The rule which he deduces certainly has 
tit merit of df/i»dettess , bnt it seems to me that it fails Lobe 
prarttcally lata factory For it la very evident that bis invest 1 - 

gatiou 13 exclusively applicable to Blunt-Cojiductors^'^ since the 
power 0/ Points'^ entirely left out of consideration. His 
deduct Lons might apjily to the blunt conductors which crowned 
the Royal Palace of George III , but arc scarcely appLcable to 
the pointed rods now employed ! Ills invest i^lion assumes that 
the dutance of the earth-connected objects rtom the electrified 
cloud IS the only eleffunt which determines the dtrociion of the 
discharn It seems to me that the well establiihed "power of 
points " to discharge, or rather to neutralise the electricity of 
charged conductors, is an essential clement m the problem of 
the protected space, 

It IS a well-known fact that when an electrified cloud ap- 

S roaches a pointed lightning-conductor which is m good C3n- 
ucting connection with the earth, the sharp point becomes 
chorgd by induction with Ojiposite electricity of high tension 
long before the distance between them approximates that re- 
quired fur a disruptive discharge , so that electricity of the 
opposite kind from that of the cloud escape i from the pomt 
m the form of a connective discharge or electrical gtoio^ and 


neutralises that of the cloud, and thus silently disarming it, 
averts the dLsruptlve stroke of lightmng This neutralisation, 
due to the pow er of points, constituting the preventive action 
of hghrning-conductors, is justly regarded as the most important 
function of such rods , although, under certain extraordmary 
circumstances, they may be forced to cany disruptive discharges. 
Under any circumstances, however, it is obvious that pointed 
conductors must enlarge the protected area as compared with 
blunt conductor^ 

It IS very difficult, if not impossible, to estimate in a precise 
manner how this power of points would modfy and distort the 
equipotential surfaces in the intervening electric field The 
problem is evidently one of great complexity The foliowmg 
circumstinces must obviously inRuence, to a greater or less 
CKtent, the magnitude and direction of the resultant electromotive 
force, which determines the path of discharge, convective or dis- 
ruptivCf VI/ (i) Distance of thunder-cloud from the pomt of 
the conductor , (2) variable dielectric properties of the intervening 

> (3) r/tfe: of the cloud , (4) the variable of its electric 

charge, especially under the neutralising uLlicm of the pointed 
rod , and (5) the velocity with which the thunder-cloud approaches 
the point of the conductor. The last coiiaiderati'jn is very im- 
poitant, and at the same lime most difficult to formulate; for 
ihe conveitive ncutraliiation is a gradual process requiring time. 
It is evident that a he-ivily-charged thunder-cloud rapidly dnven 
towards the point of the conductor might give rise to a disruptive 
spark, while, if slowly approaching the same, it would have been 
silently neutralised, and the stroke averted. In fact the strength 
and direction of the resultant force is in/liieuced by so many 
variable conditions that it would tax the resources of a powerful 
calculus to indicate a formula which would satisfy, even approxi- 
mately, the demands of practice in the construction of ligntning- 
conductors 

Nevertheless, it is quite certain that Mr Preece’s rule, which 
makes the ladms of the protected circular area equal to the 
haght of the rod for blunt conductors, is perfectly safe for 
pointed rods , for there can be no question as to the fact that the 
" power of points " enlarges the protected area. 

The late Prof Henry frequently wiine sed the efficacy of 
convective discharges from the jximt of the lightning conductor 
attached to the high towei of the Smitlisouian Institution. 
Dunng violent Ihiiniler storms at night, aleveiy Rash ofji^htning 
he observed that "a jet of light, at least five or six feet in length, 
issued from the point of the rod wilh a hissing noise." 

It is proper to add that while the circumstances inRuencing 
discharges of electricity have been experimentally in- 
vestigated by a number of physicists, ihc laws of convective 
discharges from points do not seem to have received attention 
from any experimenter Thus 1 have not been able to find a 
satisfactory answer to the fullowing elementary inquiry, viz — 
Under given condiLuns, at what distance will a pointed conductor 
connected with the earth begin to neutralise the electricity of an 
insulated conductor by the convective discharge of the opposite 
kind of electricity from the point 7 

In short, the whole subject of the "power of points," although 
one of the best-established and most conspicuous phenomena in 
cleclncily, is sadly in need of experiinenlo] investigation, This 
class of electrical phenomena is pretty much in the same condi- 
tion in which Franklin left it more than a century ago. 

Berkeley, California, January i John Lk Contk 

[Mr Prcece has shown by considenng the area between the 
conductor and the charged cloud as an electric field mapped out 
in equipotential surfaces and lines of force, that " a lightning- 
rod protects a conic space whose height is the length of the rod, 
whose base is a circle hawiig its radius equal to the height of 
the rod, and w hose side is the quadrant of a circle whose radius 
is equal to the height of the rod *'~~Phi/ Mag , DecembeTj 
1880 -Ed.] 

Localiiation of Sound 

Mv friend the Rev H J. Marston, Second Master of the 
School for Blind Sons of Gentlemen at Worcester, has com- 
municated to me some very sinmilar instances of the power of 
localiHing sound possessed by blmd boys. 

One of the games in which liis pupils most delight is that of 
bowls, A bell IS rung over the nine-pln!i ju^t as the plaver is 
ready to throw the bowl, when, totally blind as he Is, he delivers 
it with considerable accuracy of aim, Mr Marston voachei for 
the fact that it is no uncommon feat for a boy to strike down a 
single pm at a distance of forty feet three times in succession. 
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It 18 iigniBcant that this game cannot he played by the blind 
boys in windv weather. And yet the allowance for windage on 
a heavy bow 1 can be no very large quantity 

The boys also play football with great zeal and considerable 
^klll, Belb are rung at the goals throughout the game, and the 
ball contains two little hells. With tlieic guides the Ixjys 
iDanage both to follow the ball and to direct it to the goab. 

Clifton College, l-cbruary 15 II. B Jurp 

Migration of the Wagtail 

The inclosed extract from the New York EvLmng Post^ a 
newspaper of high standing for accuracy and intelligence, con- 
tains statements which are nut, 1 think, gencially known in 
regard to the migration of the water- wagtail, and ynur insertion 
of the ^ame may be the means of drawing from other corre- 
spondents some ei’ideiicc in confirmaticn or disproof Though 
nding IS not quite unknown among animals other than men, yet 
fauch purposeful ridii g as is here described i", to say the least, 
very extraordinary E. W. Clay polk 

Antioch College, Yellow Springs, Ohio, Dec 12, 1 880 

Tkt Singular Methods of Travel the iPagtail adopts to Cross the 
Medittrranean Sea — In the autumn of 1878 I ‘spent several weeks 
on the Island of Crete On several occasions the papas— village 
pnest — a friendly Creek with whom I spent the greater part of 
my time — frequently directed my alleiilion to the twittering and 
singing of small buds which he distinctly heard when a Hock of 
sand-cranes passed by on their southward journey. I told my 
friend that I could not sec any small birds, and suggested that 
(he noise caiuc from the wings of the large ones. This hedenieil, 
" No, no ’ 1 know it ts the chirping of small birds. They 
are on the backs of the crane® I have seen them frequently fly 
up and alight again, and are always w'lth them when they stop 
to rest and feed " I was still sceptical, for w^ith the aid of a 
Acid-glass I failed to discover the “small birds” spoken of. I 
inquired of several others, and found the existence of these little 
feathered companions to be a m alter of general belief among 
both old and young. I snggc*-ted that possibly the small birds 
might go out from the shore a shoit distance and come in wuh 
the cranes, “No, no/' was the general answer, " they come 
over from Europe with them," I certainly beard the chirping 
and twittenng of birds upon several different occasion^^, both 
inland and out upon the ^co. But in stale of the positive state 
ments of the natives I could not believe their theory until con 
vinced one day while lishing about Afteen miles from the shore, 
when a Anck of cranes passed quite near the yacht 'llic Asher- 
men, hearing the “small hinl'*,” drew my atleiUion to their 
chirping Presently one cned out “ There’s one,” but I faded to 
catch sight of it Whereupon one of them discharged his flint- 
lock I'hree small birds rose up from the dock and soon disap- 
peared among the cranes 

I subsequently inquired of several scienliAc men, among whom 
were two ornithologists, as to the probability of such a state of 
affairs They all agreed that it could not be, and I, too, w as 
forced to cling to my original ludgment, and Let the matter go 
Recently however while reading the Gartenlauhe my atten- 
tion was attracted to an article bearing directly upon the subject 
'Fhe wntcr, Adolf Lbeling, tells the same story, and adds the 
statements of some ornithologists of distinction, winch makes 
the whole matter 50 stnkiug and interesting that I quote the 
poroOTaph from his book ^ 

“ Shortly after my arrival m Cairo I greeted various old German 
friends among the birds that 1 observed m the palm-gaiden of 
our hotel. First, naturally, was the sparrow, the impudent pro- 
letariat— I had almost said social democrat, because the whole 
world to-day hav that bad word in the mouth. He appeared to 
me to be more shameless than ever m the land of the Pharaohs, 
for he Aew without embarrassment on the breakfast table, and 
picked off the crumbs and bits from every un watched place. But 
the mark of honour we paid to the wagtails, and in truth chieAy 
because we did not then know that the wagtails were bulls of 
pUBage. We had thought that they passed the winter In Southern 
Europe, or at farthe<it as many of them do, in Sicily and the 
Grecian Islands. That they came to Africa, and especially to 
Nubia and AbVBsinia, was then unknown to us. This appeared 
to US sin^arfy strange, nay, almqst incredible, particularly on 
account or the peculiar flight of the w aglall, which it la well 
known always darts intermitting!^ through the air in longer or 
shorter curvea, and apparently, every rew momentA, mteirupls 


its flight to again and ' wag *ail ’ But there whs the fact, 
and could not be denied Everywhere m the gardens of Cairo 
you could ^ee them under the palmb that border the banks of the 
Nile; on the great avenues that lead to the jiyramids , nay, 
even on the pyramids themselves in the middle of the desert. 
And there it was that I Arst heard of Llii^ ‘vin^ular phenomenon. 

“ One evening we were sitting at the foot of the pyramid of 
Cheops, Mppmg our cup of flagrant Mocha and in jolly conver- 
sation, rolling up clouds of blue smoke from our Koraiu cigar- 
ettes. We were waiting for the sinking of the ^un to make 
our return to Cairo 'ilie deep silence of the surround mg desert 
pos5.e5Scd something uncommonly solemn, only now and then dis- 
tm bed by the ci y of the hoar-e Ashhawkii far above us S till higher 
the pelicans were grandly circling Tbcir flight, though heavy 
wheiiLCen fiom ancar, possesses a majesty m the distance at- 
tained by no other bird. Right before us several wagtails were 
hopping around and 'tilting.' 'Ihey wcie quite lame, and flew 
restlessly billiLr and thither On this occasion I remarked, ' I 
could nut quite understand how these bird's could make the long 
j'Assage of ilie Mediterranean ’ Sheik Ibrahim Ucird tbLv. from 
our intcrpiLtcr Ihe uld Bedouin turned Lu me with a mixture 
of Frcncu and Arabic as follows, which the interpreter aided us 
to fully comprehend — 

“'Do you not know, IIodrcLch (noble sir), that theie 'mnll 
birds are borne over the sea by the larger ones^' 

“ I laughed, as did our fnends , for at ’frst we thought we 
had misunderstood him , but no . Llic uld man LOnlinucd quite 
naturally — 

“ 'Every child among us knows that ITie^e little birds are 
much too weak to make the long sea journey with their own 
strength This they know very well, and therefore wait for the 
storks and cranes and oilier large bud’ , and settle themselves 
upon their back^. In this way they allow themselves to be 
borne over the sea The large buds ''Ubmit to it willingly , for 
they like their little guests, who hy their merry twitterings help 
to kill the time on the long voyage ’ 

“ It aj'peared incredible to us, We called to a pair of brown 
Tedouin boys, pointed out the wagtails to them, and inquired — 

“ ' Do you know whence come these small birds 7’ 

“ 'Certainly,' they answ ered. ' The Abu Saad (the stork) 
earned thtin over the '■ca ’ 

“At supper, in the Hotel du Nil, I related the curious story 
to all present, but naturally enough found only unbelieving ear* 

“The only one who did not laugh was the Privy CounciUor 
lleuglin, the famous African traveller, and, excepting Brehm, 
the most celebrated ornithologist of our lime for the birds of 
Africa, I turned to him after the meal, and inquired of hts 
faith The good royal councillor smiled in liis caustic way, and 
with a merry Iw inkle remarked . ‘ I et the others laugh - they 
know nothing about it I du not Hugh, for ihc thing is known 
to me I should have rccciiily made mention of it in my work 
if I had had any strong personal proof to justify it We must 
be much more careful 111 such things than a mere story-teller or 
novel-writer , wc must have a iiroof for everything. 1 cnmider 
the caie probable, but as yet cannot give any warranl for it.’ 

“ My discovery, if I may so call it, I had kejil to myself, even 
after llenglin had thus expressed himself, and would even now 
maintain silence oil the subject had I not recently discovered a 
new authority for it,” 

I read lately in the second edition of Petrrmann’s great book 
of traveli the following — 

“Prof. RoLli of Munich related to me m Jenisalem that the 
well known ‘Swedish traveller, Iledenburg, made the follow mg 
interesting observation on the Island of Khodec, where he 
stopped. In the autumn tide, when the storks come m llockjs 
over the sea to Rhodes, he often heard the songs of birds without 
being able to discover them. Once he followed a flock of 
storks, and as they lighted he saw small birds lly up from their 
backs, which in this manner had been borne over the sen The 
distance prevented him from observing to which species ol 
silking birds they belonged.” 

Thus wrote llie famous geographer Petermann, Prof, Roth 
and Tledenborg and llcuglm are entirely rehable authors. This 
was a matter of great curiosity to me, and after I found others 
had made similar observations and expressed them in print, I 
thought they would be of no less curiosity and interest on this 
side of the Atlantic, and equally deserving of public notice. I 
hope that connoisseur'^, amateur®, and experts may be excited by 
this to extend their observation in this line also The instinct of 
animals is still, in ^pite of all our ob';ervalions and experience, 
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almost a sealed bock to us. hy a little attention we zni^ht hear 
of sLiIL more carious thmj^s m this held Phone 

New York, NoveiDbcr 20, 1B80 

Subsidence of Land caused by Natural Brine-Sprin^B 

A IIIEORY has been put foiward to acLounL fur the subsidence 
of laud in the -salt disUicN of Chcsliire It ib said that, sup- 
posing the inaiiufaLtuierb of salt ceased to pump up llie brine, 
It would run auay lu the bei, and subodeiice u uuld «jo on at as 
rapid a ralu as now Can any of tliL readcis of Naiure tell 
me of any Jncfi to sub'.laiUiatc such a theoiy, ui refer me to any 
disti let uhc’c biiJi lapid subsidence i& going on, owing to the 
escape of natural biine-spnngs Lo the. sea? Any refi-ienLe to 
works giving infoimalion on this point will be ihinkfully 
received Thus ^VARD 

NoiLIiwilIi, lebiuary 15 


Chlorophyll 

Thl foUnwing expci iinent may be intcicsling in its bearing on 
the lelftUoii between chlorophyll- dcvtlopmcnt and linlit. 

If cress seed arc ;^rown foi a few days ill the dark on damp 
cotton wujI, ami llitii, licncalh the surface of wMUr, introduced 
into an iinuted glass jai filled with water, they may be cxjxi^cd 
to daylight fur au mdchnitc tune without Lhlufuiihyll being 
develoiicd Hut the plants are nnl dead , for iF, \ftcr a ftw 
days' exposure, the cultuii wool on w hich liny have been grown 
IS cut 111 two beneath tlie siufacc uf Ihi waUr, ind one half, 
W'jth ils plants, i-j rcstoicd to the inverted jai of water, wliiic the 
othei IS placed under an mvertetl glass )ar Luntaining air only, 
and then these two jiis be cxpO‘!ed to full daylight, the plants 
bcncftlh the jar conl.umug air rapidly become green, while the 
others noe: do s 1 

Light theitfoie cannot always cause the development of 
chlorophyll in the Ltiulatcd leaves of Irving plants 
Livcipool, Januir) 24 Wjlham C\rier 

[This 15 an intercsLing obseivation, but seems to need some 
furihci mvLsligalion As shuwn by S ichs (" Icxl-buok," pp 
665, b06) the foiiiiillioii of chlorophyll has a c jmpliLatcd ilepcii- 
dence upon light If Ihe lempcraluie be suITIlU idly high il 1^ 
forniLti in ihe cuLylcdun'i ul coiiifeis and the leaves of fcriM even 
111 ctiiiiplele dai]ncs<. 'J he seedlings of aiigiusncinis reijmre 
exposuie lo lighl for the ]iroduction uf c1i1oro]ihyll, but it does 
not lake place at 1 nv tcmpeiaiures All the visible paits of the 
spCLtiuiJi poasc-s the power of luining cliolUed plains ul chloio- 
phyllgiLCii, althougii the )cliuw and adj jtinng ray s arc most 
cfrceLivo. 'Ihc fiilure of the ‘■eedhiigs iinmci od in w^ater to 
become gi cell caa hardly therL fore be atliibuLcil to ilic absorp- 
tion of the heal rays. Is n possible ihnl their w.iler-hath keeps 
their tenipcratuie Loo low?J 


Squirrels CrosBing Water 

In Naiure, vol x\iii p 340, I read that Mi (iodwin- 
Austen nevei had heard of a squurel taking to Ihe water, Aa 
here aie perhajii more readers of Nature in Mi Godwm- 
AusLen’s case, 1 take thii opportunity to Iransciibe what 
Bachman related to us about that matter in the year 1S39 

The northern grey and black squirrel Saurtts Uuiotts^ hai 
occasionally exeited the wonder of the jmpulaee by its wandenng 
habits and its singular and long migrations Like the lemming, 
Lemnns of the Eastern Continent, it is stimulated, 

either from a scarcity of food or from some other inexplicable 
instinct, to leave Us native haunts and seek for ad ventures or for 
food in some distant and, to him, unexplored portion of our 
land. TTie newspapers from the West contain frequent detaili 
of these migrations , they appear to have been more frequent 
m former years than at tne present time The farmers in the 
Weblcm wilds regard them with senhatioD^ which may be com- 
pared to the anxious apprehensions of the Eastern nations of 
the flight of (he devouring locust. At such jieriods, which 
■sually occur m autumn, the squirrels congregate m different 
districts of the far North-West, and in irregular troops bend 
their way instinctively in an eastern direction Mount uns and 
cleared nelds, the head-waters of lakes and brood rivers, present 
no unconquerable impediments. Onward they come, devouring 
on Iheir way everything that is suited to a squirrcl’a taste, laying 
waste the corn and wheat-fields of the farmer , and oa their 
numbers are thinned by the gun, the dog, and the club, others 
■re ready to fall in the rear and fill up the ranks, till they occa- 
sion infinite mischief and call forth no empty threats of revenge. 


It u often inr^uired how these little creatures, that on common 
occasion- have such an in^itmctivc dread oF water, aie enabled 
to cross broad and rapid rivers, like the Ohio and Hudson, for 
instance It is usually asserted, and believed by many, that they 
carry to the shore a suitable piece uf bark, and seuing the 
opporluiuiy of a favnurable breeze, sent lliemselveG upon this 
bubsUtute For a boat, hoi'.t their bioad taiL as a sail, and float 
safely to the opposite shore Thii*, together w'lth many other 
traits of intelligence aciilicd to ibis species, I suspect to be 
apocry^ilial 'Hut they do migiatent iiregulai and occasiuiinlly 
at distant penud- is a fact sufTicicnlly est'ibUshed , but in the only 
instance in which J had an mipoitunity of W'ltnessing the migra- 
litins of the hijuiirel, it appenrud tome that he W’as not only an 
iiiidwilfu] snilfir, but n clumsy swimmer It was (as far as my 
lecoUcctiiin 'icivcs me of iht* period of early life) m the autumn 
uf iBoS or 1809, iroijps of squirrels suddenly and unexpectedly 
mule iheir appearance in the neighbourlioiul, but among the 
grey ones were varieties not jireviously seen in those ] tarts , some 
were bioadly ^Liiiicd, wiih yellow on the sides, and a few W'lth 
a black stripe on each sitje, hordeied w illi yellow^ or brown, 
rL-sciiib 1 ing the ^hiiins uf the little chipping siimiicl {Tarmas 
Ihcy swam the Hudson in vaiious idaccs lietwcen 
Waterford and Saratoga, those which I ob-iCivcd crossing the 
liver weie swiumnnj dccji and awkwardly, their bodies and 
tails wholly sub nerged , several that had been drowned were 
carried downwaid by the stteam, and lliose which weie so for- 
tunate: as to icicli tlie opposite bank were so wet and fa'igued 
that the boys tali hiliI llicrcwitli clubs found no diflicully m 
secuiing them alive 01 in iLilling tlicin Then inigratioiis on 
that occasion did not, as fai as I could learn, extend farther 
castwardly than the moiinLajiis of Vernumt , many lemained in 
the county of UeuselUcr, and it w'as icin irked that for several 
years alterwards the sqimrels were far moic numerous than 
before It is doubtful wdicthcr any ever rcluin wcsLwardly j 
but finding forests and food suitcrl to their Uslcs and habits, 
they take up then peimaneiit residence in Iheir newly explored 
country, there they icniain and piopagate thcii bpecies until 
they are grulually lUiimed ulT I»y the elleclb of improvement 
and the dexterity of Ibe sjiortsmcii aiouml them. (The J\fa^a~ 
ziMc of Natural vol, in , new bcries, 1S39 ) 

1 eyden, rebiiiary l6 E A JENTINK 

Plying-Fish 

WiiH reference lo the lettci of Mi Tascoe iti Naiukl, vol 
xxiu i» 312, allow me to offer a suggestion as to the mechanical 
meaiib by which the flying- fish moves when out uf the water 
Dnrmg a voyage Lo India and back 1 look a great interest in 
ohseiving the moveiiienls of thC'C beautiful creatures by means 
of a poweiful Q[icra glass , and soon came to the conclusion that 
a slignt but rapid Ireinor of the pecloral fins could be seen for a 
ftw moments after llie fidi left the vvatci In very calm weather 
I noticed a series of little ripples on each side of the fish as it 
skimmed along the suiFacc before rising for its flight, evidently 
caused by the wing-poiiita Lipping the water. My idea is that 
the flymg-hb!i springs from the sca, and by beating the surface 
rapidly with its pectoral fins oblains an impetus which carries it 
along fui some distance in the air It then descends to the 
surface, and 111 the same manner acquires a fresh accession of 
speed 'Ihib process how ever is never repeated more than twice, 
though the fish docs sometimes resume its flight aftei a moment 
of miujcisiun Jv. E, Taylor 


THE TRANSIT OF VENUS 

T he President of the Royal Society presents bis com- 
pliments to the Editor of Nature, and wiU be 
much obliged to him if he will, at as early a date as 
may be convenient, be so good as to give publicity to the 
enclosed minute of the Transit of Venus Committee. 

The Royal Society, Burlington House, 

London, W., February 21 

The Committee appointed by the Royal Society, at the 
request of the Government, to m^ke arrangements for 
observing the Transit of Venus in 1882, would be glad to 
be informed whether astronomers have at their disposal, 
and arc willing to lend, for use in the observations, 4-inch, 
5-inch, or 6-inch refracting telescopes, and lo-inch or 
12-inch reflectors, with equatorial mountings ; also port- 
able transits or altazimuths. 
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" The instruments would be returned, in perfect order, as | 
soon as possible after the transit, and, in any case, before . 
the end of I S83 | 

"All communications should be addressed to the 
Secretary, Transit Committee, Royal Society, Bjrhntj- I 
ton House " | 

The Committee, we are informed, is constituted as | 
follows . — The I'rcsident of the Royal Soi lety is the 
chairman, the other membeis beinj' Prof J C Adams, 
the Astronomer-Royal, the Earl of Crawfoid and lial- 
carres, Mr L)u la Rue, Mr Hind, Di Hu{ff;ins, Vice- 1 
Admiral Sir G H Richards, Prof. II. J S Smith, Prof 
Stokes, and Mr E J Stone | 

DR. J J. DIGSBY ! 

another of the links that have bound the geologists I 
^ of the present time in association with the carlv ' 
leaders of their science h.is been severed by the removal 
of the kindly and veneirible form of Dr Bigsby Up- 
wards of sixty years ago he began bis gcologiL.il career in 
North Amenc.i, devoting himself mainly to the investi- ' 
gation of the structure of the oldci Palaeozoic rocks of , 
Canada and of the adjoining tracts of the States As I 

^tary to the Bound iry Commission under the TrCrity ' 

of Ghent he had opportunities of investigating the region 
from Quebec to Lake Siipcrioi, and published numerous 
descriptions, of which the exactness has been ampl) 
verified liy the subsequent lescarches of the (rcolngical 
hurvey of Canada It is Lhiefly as an admirable pioneer 
m Canadian geology that his name will be insuibed in 
the records of scientific prngiess But he has othei 
claims to grateful remembrance Since he returned to 
spend his later years in this countiy he has devoted 
himself with the most untiring patience to the compi- 
lation of his “ Thesaurus SiTuricus” and “Thesaurus 
Deronicus ” -works 111 which the geological and geo 
graphical r.inge of the organisms of the eailier half ot 
Palaeozoic time is cleaily shown in a senes of valuable 
tables 

Still more recently, m 1877, he presented to the Geologi- 
cal Society a bronze medal which, with a sum of money de- 
rived from the niLercst of a rund also given by liini, is to be 
awarded every two yeais as an incentive to geological study 
The terms according to which he direc ced that the prize 
should be given arc that the medal and interest from the 
fund should be .i<iarded "as an acknowledgment of emi- 
nent seiviccs in any department of geology, iiicspecLiw 
of the receiver’s country , but he must not be older than 
forty-five years at liis last birthday, thus piobably not um 
old for further work, and not too young to have done 
much’' The founder lived to sec two fitting awaids ot 
his pri/e go to the eminent pal.eontologisls of the UnitL'l 
States, Professors 0 C Marsh and E. U Cope He died 
just before the third presentation was made, last week, to 
Dr Charles Barrois of Lille. 


ON TIDAL FRICTiON IN CONNECTION WTI II 
THE HISTOR Y OF 1 HE SOLAR A YS IEAf ^ 

'^HIS paper f 01 ms one of a senes on the siibjCLt of | 
^ tidal friction which have been read from time to tune | 
before the Royal Society and leportcd in Nature. 

The first pait of the paper contains the investigation of ' 
the changes produced by tidal friction in the system ' 
formed by a planet with any number of satellites revolving ! 
about it m circular orbits As the results cannot be con- * 
veniently stated without the aid of mathematical notation, 
they are here passed over 

The previous papers ticated of the effects which tidal 

■ An iccount of a piper cDUtled "On (hi Tidal Fnctioo of a I'Jmct 
Mtondod by ■evenl SaUlliles, and un llhs Evoluuon of the Solnr by»cm,*‘ 
"7 G* H, Darwin, F K.S , read before the Hoyal Sjciety on Jaiiiuiry a’u 
iBBi * ' 1 


friction must have had on the motions of the earth and 
moon, on the supposition thit time enough has elapsed 
for this cause to have its full effect It then appeared 
that we are thus able to co-urdinate togeihcr the vanous 
elements of the motions of thesL two bodies m a manner 
too lemarkable to be the product of ihance 

Tlu- second pai t of the piesent paper contains a dis- 
cussion of the part which the s.uiie .igency may have 
play^cd in the evolution of the solar system as a whole and 
ol Its sev^eral pails 

It is first proved that the laLe of expansion of the 
planetary urliils, due to the leacLion of the frictional tides 
raised by the planets in the sun must be very slow 
romp ircd with that due to the leaction of the tides 
raised by the sun in the planets '1 hu^ it would be much 
more ncaily correct to tieat the sun as a ugid body, and 
to suppose llie pliimts alone to be subject to frictional 
tides, than tlie convci-.e It did not, however, seem 
expedient to attempt to git^c .mv numeiiral solution of 
the pioblem thus su^^gcsLcd which should apply to the 
solar system .is a whole 

The effect of tidal fiietron is to convert the rotational 
momentum of the tidally disuiibcd body into oibital 
momentum of the tide-raising body hence a numerical 
evahi.ition of the angular 

of the solar system will afioid the means of forming some 
idea of the amount of chan^^c in the 01 bits of the several 
planets ami satellites, which may ha\e been produced by 
tidal fiiciion Such an cvaluuion is accordingly made 
in this piper, with is much accurat y as the data permit 

From the numerical values so found ii is concluded 
that the orbits of the planets round the sun can hardly 
have iindei gone a sensible enlaigemcnt fruiii the efifects 
of tidal Inciion since those bodies fir-.! attained a separate 
existence. 

Turning to the several sub sv stems, it appears that, 
.ilihoiigh It is possible that the orbits of the satellites of 
Mais, Jupiter, and Saturn .ibout then planets may have 
been considerably enlaiged, yet it is certainly not possible 
to trac e the satellites back to an origin almost m contact 
with the present surfaces 01 their planets, in the same 
niannei ai v\as done for the case of the moon in the 
pieviuus papers 

The miinciical values above referred to exhibit 90 
marked a ronti isL bLLi\LCii the ca^e of the earth with 
the moon, and ih it ot the other planets with their satel- 
lites, that It might d p)wri be concluded as probable that 
the modes of evolution have diHeied considerably. The 
conclusion above stateil concerning the s.itellites of the 
other planets cannot tbereffue be le^iided as unfavour- 
able to the .ir ( eptance of the views inimtained m the 
previous pipcis It mu'll, hn«c\cr, be supposed that 
some import int c lusc ol clian^e other th in tidal friction 
has been cuneiTiicd in the cvoluiion of the solar system 
ind the plant laiy i ub-sv stems \ctoiding to the nubu- 
lar hypothesis of F.ipli c, ihit rjuac his been the con- 
clen-aiion of ilie heavenly bodies Accepting that hypo- 
thesis, the author then proceeds to consider the manner 
in which contraction and tidal friction are likely to have 
worked to,^ ether 

A nuintncal comparison shows that, notwithstanding 
the greater age which the nebiilai tlicory assigns to the 
exterior planets, yet the effects of solar tidal friction m 
reducing planetaiv lotntion must m all probability be 
considerably Ic'is for the remote than for the nearer 
planets It is, however, rcmaikable ihat the number 
expressive of the late or rciaidation of the Martian rota- 
tion by solar tidal friction is ncaih the same as the 
similar number for the earth, notw itlistanding the greater 
distance of Mar:s fioni the sun This result is worthy of 
notice in connection with the fact tlut the inner satellite 
of Mars icvobes with a peuoliL time iiiulIi shorter than 
that of the planet’s loiation , for (as suggested in a 
previous paper) sohr iidal friction will have been com- 
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petent to reduce the planetary rotation without directly 
affecting' the satellite's orbital motion 

It IS then shown to be probable that solar tidal friction 
was a more important cause of change when the planets 
were less condensed than it is at present Thus we are 
not to accept the present rate of action cf solar tidal 
friction as indicating that which has held true m all past 
time. 

It IS also shown that if a planetary mass generates a 
large satellite, the planetary rotation is reduced after the 
change moic rapidly than before, iieverthclehs the 
genesis of such a satellite is preservative of the moment 
of momentum which is internal to the planetary sub- 
system. This conclusion is illustrated by the compara- 
tively slow rotation of the earth, and by the large amount 
of angular momentum residing in the system of moon 
and earth 

An examination of the manner in which the difference 
of distances of the various planets from the sun will have 
aflfected the action of tidal friction leads to a cause for 
the observed distribution of satellites in the solar system 

According to the nebular hypothesis a planetary mass 
contracts, and rotates quicker as it contracts The 
rapidity of the reitolution causes its form to become un- 
stable, or perhaps, as seems more probable, an equatorial 
belt gradually detaches itself, it is immaterial which 
of these really takes place In either case the separa- 
tion of that part of the mass which before the change 
had the greatest angular momentum permits the central 
portion to resume a planetary shape '1 he contraction 
and increase of rotation proceed continually until another 
portion IS detached, and so on There thus lecur at 
intervals a senes of epochs of instability or of abnormal 
change 

Now tidal friction must diminish the rate of increase of 
rotation due to contraction, and therefore if tidal friction 
and contraction are at work together the epochs of insta- 
bility must recur more rarely than if contraction acted 
alone 

If the tidal retardation is sufificientiy great, the increase 
of rotation due to contraction will be so far counteracted 
as never to permit an epoch of instability to occur 

Now the rate of solar tidal friction decreases rapidly as 
we recede from the sun, and therefore these considera- 
tions accord with what we observe in the solar system 
For Mercury and Venus have no satellites, and there is a 
progressive increase m the number of satellites as we 
recede from the sun 

Whether this be the true cause of the observed di'itn- 
butJon of satellites amongst Lhe planets or not, it is 
remarkable that the same cause also affurds an explana- 
tion of that difference between the earth with the moon 
and the other planets with their satellites, which has 
permitted tidal friction to be the principal agent of 
change with the former, but not with the latter. 

In the case of the contracting terrestrial mass we may 
suppose that Ihere was for a long time ne.'irly a balance 
between the retardaticn due to solar tidal friction and the 
acceleration due to contraction, and that it was not until 
the planetary mass had contracted to nearly its present 
dimensions that an epoch of instability could occur. 

If the contraction of the planetary mass be almost 
completed before the genesis of the satellite, tidal friction, 
due jointly to Che satellite and the sun, will thereafter be 
the great cause of change in the system, and thus the 
hypothesis that it is the sole cause of change will give an 
approximately accurate explanation of the motion of the 
planet and satellite at any subsequent time, It is shown 
in the previous pa^iers of this series that this condition is 
fulAilea with the earth and moon 

The paper ends with a short recapitulation of those 
facts in the solar system in hich are susceptible of explana- 
tion by the theory of the activity of tidal friction This 
scries of investigations affords no grounds for the rejection 


of the nebular hypothesis^ but while it presents evidence 
in favour of the mam outlines of that theory, it introduces 
modifications of considerable importance 

Tidal friction is a cause of change of which Laplace's 
theory took no account, and although the activity of that 
cause is to be regarded as mainly belonging to a later 
period than the events described in the nebular hypothesis, 
yet Its influence has been of great, and m one instance 
of even paramount, importance in determining the present 
condition of Lhe planets and ihcir satellites 

G H D. 


INDIGO 


I N July, an account was given in this journal of the 
synthesis of indigo-blue from phenylacetic acid, accom- 
plished by Prof Baeyer of Munich (Nature, xviii, 251). 
The process there described did not permit of the suc- 
ces«iM production of indigo-blue on a manufacturing 
scale at reasonable cost. Since that time Prof Baeyer 
has continued to work at the problem, and he has so far 
succeeded that he has now taken out a patent for the 
artificial manufacture and application of inai go-blue 
In a paper in the last number of the Bcrlintt Benchtt 
Baeyer gives an interesting ilsumi of the steps whereby 
progress has been slowly made, since 1865, in solving the 
probleni of the synthesis of indigo 

Following up the work sketched 111 the article already 
referred to, Baeyer attempted to prepare o^thofutrophenyl 
accitc aldehyde^ expeciing that this substance would yield 
mdol, which may be regarded as the parent substance of 
the indigo group of compounds. But as the work pro- 
ceeded Baeyer became more and more convinced that 
the hypothesis which had guided his earlier work was 
that which should still regulate his experiments In 1869 
he had written, “In order to prepare indol synthetically 
It IS necessary — in accordance with the formula already 
given— to introduce a pair of carbon atoms and one 
nitrogen atom into benzene, and to link these together. 
The necessary conditions are found in nitro-annamic 
acid, if one supposes carbon dioxide and the oxygen of 
the nilro-group to be removed. And indeed it has been 
shown that nitro-cmnamic acid yields indol by fusion 
with potash " The steps in the preparation of indigo- 
blue, according to Baeyer' s patent, are these . — 

I Cinnamic acid (or phenyl acrylic acid ) — 

C0H4 CaHa COaH. 

2 Orthonitf ocinnamic acid — 


3 


‘ NCjHa COaH 


Of thonitrocinnamzc acid dibfomidc — 


C II 

'-‘'‘^■‘xCallaBr, CO^H , 

prepaied by acting on No 2 with gaseous bromine and 
crystallising from benzene. 

The dibromide in alcoholic solution is then treated 
with alcoholic potash, in the proportion of i , 2 molecules , 
and after dilution with water 

4. OrthomtromonobiomLinnamu acid — 


IS precipitated By again treating this acid with three 
molecules of alcoholic potash 

5 Vrlkonttrophenylpropiohc acid— 


CoH 


/NOa 

*\Ca.COaH 


15 produced When an aqueous solution of thiS acid is 
warmed wiih such feeble reducing agents as grape- or 
milk-sugar, in presence of caustic 01 carbonated alkali, 
indigo-blue separates in crystals. It is not however 
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necessary to prepare pure orthonitrophenylpropiolic acid, 
if orthonitrocinnamic acid (No 2 above) be treated with 
bromincj then with alcoholic potash, and lastly with 
grape-su(Tar, without separating the various products 
indigo-blue is produced. Orthonitrocinnamic acid may 
be prepared, without difficulty, from oil of bitter almonds 

Artificial indigo may be directly printed on cloth by 
mixing orthonitrophenylpropiolic acid — or orthonitro- 
phenyhxyncrylic acid described below -with soda and 
grape- or mifk-sugar, and after proper thickening, soak- 
ing the cloth in the mixture, and heating or the material 
may be simply soaked in orthonilrophciiyloxyacrylic acid 
ana heated 

Orihonttrophenyloxyacrylic acid is prep.ired by the 
action of alcoholic potash on an alcoholic solution of 
orthonitrophenylchlorolactic acid (itself prepared by the 
action of chlorine on orthonitrocinnamic acid), in accord- 
ance with the equation— 

'“-“‘SCjHaOCl.COoH + 2 K 0 H = 

P Tj /N Ojj 

. COaK + KCl + H^O 

By boiling an aqueous solution of orthonitrocinnamic 
acid dibroniide (No 3 abovc^ with sodium carbonate, 
indigo blue separates out M. M. P M. 


MICROSCOPIC STRUCTURE OF MALLEABLE 
METALS 

following observations on the minute structure of 

^ metals, which have been hammered into thin leaves, 
are instructive Notwithstanding the great opacity of 
metals, it is quite possible to procure, by chemical means, 
metallic leaves sufficiently thin to evainine beneath the 
microscope by transmitted light Silver leaf, for instance, 
when mounted upon a glass slip and immersed for a 
short time in a solution of potassium cyanide, perchlonde 
of iron, or iron-alum, becomes reduced in thickness to any 
required extent The structure of silver leaf may also be 
conveniently examined by converting it into a transparent 
salt by the action upon it of chlorine, iodine, or bromine 
Similar suitable means may also be found for rendering 
more or less transparent most of the other metals which 
can be obtained in leaf 

An examination of such metallic sections will show two 
principal types of structure, one being essentially granular, 
and the other fibrous 

The granular metals, of which tin may be taken as an 
example, present the appearance of exceedingly minute 
grains, each one being perfectly isolated from its neigh- 
bours by still smaller interspaces The cohesion of such 
leaves IS very small 

The fibrous metals, on the other hand, such as silver 
and gold, have a very marked structure Silver, especially, 
has the appearance of a mass of fine, elongated fibres, 
which aic matted and interlaced in a mannei which very 
much r^esenibles hair. In gold this fibrous structure, 
although present, 15 far less marked The influence of 
extreme ore -j sure upon gold and silver seems to be, there- 
fore, to develop a definite internal structure. Gold and 
silver in fact appear to behave in some respects like 
plastic bodies. When forced to spread out in the direc- 
tion Or least resistance their molecules do not move uni- 
formly, but neighbouring molecules, having different 
velocities, glide over one another, causing a pronounced 
arrangement of particles in straight lines. 

This development of a fibrous structure, by means of 
pressure, in a homogeneous substance like silver, is an 
interesting lesson in experimental geology, which may 
serve to lUustrate the probable ongin of the fibrous 
Btucture of the comparatively homogeneous limestones 
of the Pyrenees, Scotland, and the Tyrol 

J. VINCENT ElsDEN 


ISLAND LIFE^ 

II 

TN the second half of liis volume Mr Wallace proceeds 
to apply to the elucidation of the history of the 
characteristic assemblages of plants and animals in 
ibland*^, the principles laid down with so much e^pllcllness 
in the first half He points out that for the purposes of 
the naturalist a fundamental difference exists between 
islands that have once formed part of continents and 
those which have not Continental islands arc those 
which, by geological revolutions at more or less remote 
periods, have been severed from the continental masses 
in their neighbourhood. They aie recognisably portions 
of the tontmcntal ridges of the earth’s surface This 
relation is usually made strikingly apparent by the chart 
of soundings between them and the nearest mainland 
(Kig 2) F urther, m geological structure they resemble 
parts of the continents, like which they contain both 
old and new formations, with or without volcanic ac- 
cumulations In some cases the evidence of recent 
severance from the adjacent continent is abundant 
In others it is less distinct , for example, where the 
islands arc separated from the nearest land by a depres- 
sion of a thousand fathoms or more, and where their 
fauna, though abundant, is of a fragmentary nature, almost 
all the species being distinct, many of them fonning dis- 
tinct and peculiar genera or families, while many of the 
characteristic continental orders or families are entirely 
absent, and in ^their place come animals to which the 
nearest allies aie to be found only in remote parts of the 
world Oceanic islands, on the other hand, exhibit no 
geological connection with any continental area, but owe 
their birth either to upheaval of the ocean floor or to the 
piling up of lavas and tuffb round submarine vents of 
eruption Their geological structure is of the simplest 
kind As Mr Darwin long ago showed, they consist of 
volcanic rocks or of coral reefs, or of vulcanic and coral- 
line formations combined Ancient foimations, so cha- 
racteristic of continental islands, arc wholly wanting 
These islands lie far removed from a continent, and rise 
from water of profound depth Their fauna is in cunous 
keeping with this isolation, for it contains no indigenous 
land-mammals or amphibians, but abounds in birds 
and insects, and usually possesses some reptiles These 
animals or their ancestors must have reached the islands 
by crossing the ocean 

Mr Wallace first attacks the problems presented by 
the Oceanic Islands (Fig i) JIc describes ihe characters 
of the flora and fauna of the Azoies, Bermuda, the 
Galapagos, St Helena, and the Sandwich Islands, and 
endeavour-* in each case to show ho» the resemblances 
and differences between them and the plants and animals 
of the continents may be acrounted foi The contrast 
offered by two groups of islands on either side of the 
American continent— the Bermudas and Galapagos — 
brings vividly before the mind the nature of the diffi- 
culties with which the author grapples, and the methods 
b> which he seeks to solve them In the case of the 
Dcimuda group a series of coial islets having a total area 
of no more than fifty square miles uses from the very 
deepest depre'S'.ion in the Atlantic basin m 32° N lat. at 
a distance of 700 miles from North Carolina The chief 
elements in the fauna of these islands arc birds and land- 
shells Upwards of 180 species of birds have been 
observed, more than half of w'hicli belong to wading and 
swimming orders, while eighty-fivc are land-birds, of which 
twenty species are frequent visitors Only ten species 
live as permanent residents on the island, and these are all 
common North American birds No bud, and indeed no 
vertebrate animal, save a species of lizard, is peculiar to 
Bermuda. The feathered population of the islands is de- 

' “ Hlftnd LiFe , or, ihc Plicnomena and Causes oF liiBulnr Fnunu uid 
. ^lorM,"&c Uy Alfred RiiskI Wallice (I^onrion. Macmillan nnd Co, 
18B0 ) ConUnued front p 359 
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rived from the N orth American continent, whence every year, 
especially during the autumnal storms, numbers of birds 
are blown out to sea. Most of these no doubt perish, but 
some succeed in reaching Bermuda Hence from this 


of the Galapagos however and that of the nearest part of 
South America a remarkable difference obtains. As 
usual, no indigenous mammalia or amphibia occur in 
these islands, but a few species of leptiles abound — land- 


constant introduction of fresh individuals there has been i (ortoibcs, Ji/ards, and snakes, that find their nearest aHies 
no development even of any distinct variety in the avian ] on the American continent, whence doubtless ihcir 
fauna. The land-shells include twenty species, of which ancestors at some remote period were derived, Cui of a 
at least four, or about a fouith of the whole, are peculiar, j lotal of fift> -seven species of birds no fewer than thirty- 
The pi oportion of peculiar land-shells among the Azores eight arc pei uliar In particular the land-birds number 
IS about a half of the whole number of resident species It | thirty-one species, which are all, with but one exception, 
IS obvious that these organisms have comparatively feeble i confined to the Galapagos, and more than half of them 
and uncertain means of transport as compared with birds. 1 are so peculiar as to be ranked in distinct genera, though 
They may be carried only at widely separated and irre- j all arc undoubtedly allied to birds inhabiting Tropical 
gular intervals, enclosed m drift-wood from some other ' Aniciica. Mr Wallace points out that every gradation 
island or continent Hence the conditions for their ! can be traced, from perfect identity with continental 
gradual change under the new circumstances of their ' species to marked generic divergence, and that ‘'this 
insular home are exceptionally favourable The flora of | divcisity bears a distinct relation to the probabilities 
Bermuda contains a majority of tropical and West Indian j of and lacihties for migration to the islands” A species 
plants, and includes a number of species identical with j which is widely diffused and essentially migiatory will, 

by frequent arrival of fresh individuals 
from the parent stock.and intercrossing, 
continue unchanged, while others, in 
proportion to the ranty of their rc- 
introducLion, will be subject to all the 
variation which change of habitat and 
prolonged isolation may induce. The 
flora' of these islands includes 174 
peculiar flowerirg-plants, and 158 com- 
mon to other icgion^?. Among the 
latter occui forms found both m North 
and South America, with some that 
range into the West Indies Sir Joseph 
Hooker has observed that the peculiar 
plants of the Galapagos arc allied to 
forms now found in temperate America, 
or in the high Andes, while the non- 
pcculiar ‘’pecies are such as live in 
tropical laliLudes near the sea-level. 
These facts in zoological and botamcnl 
dislributum the author seeks to explain 
by the meteorological conditions and 
geological history of the region The 
Galapagos Islands lie in a tract of 
almost peipclLial calms The storms 
that annually transport a fresh immi- 
gration of birds and seeds to the Her 
mudas are there unknown ; conse^ 
quently the fauna and flora present a 
far greater contrast to those of the 
continent than is the case of Bermuda 
The presence of West Indian species 
13 regarded as pointing to the former 
submergence of the I>thmus of Panama 
and the consequent drifting of those 
forms from the nonh-cast, pen-haps by 
a deflected branch of the Gulf Stream 



FlO I —Map of nyrmiida nnd ihc Amfnnn Cnn^t The dnrkrr mu mlitalea sta more lh.in locJb 
fathociu dtep, Uicli^Iuer wa ^e^fi Lliiui looo falKoiiil Ihe Ogives iBirk llic dciuh in lallioms 

those 


those m the Soulhein States of the American Union. . Again the affinity of a ih r^V 

TheoriBinof this vegetation is thu^ easily traced, first J to Galpagos flora 

to the operation of marine cuirenls, whereby pJa its oP Ls in nebLnon nf i '“’’ “’P'"® t)pe-> is looked upon 
the West Indian Islands have been actually observed to ' Lfhern forms southward miBration of 

Bermuda and to germinate there, , snow and ice of the Glacial Period, ^ 


next, of cyclones by which fine seeds transported m the 
higher parts of the atmosphere may doubtless be easily 
carried from the American continent ; and thirdly, of 
birds, which among their feathers and in the mud adheiing 
to their feel are known to transport living seeds to 
enormous distances. 

The Galapagos, though less distant from the west side 
of the American continent than the llemiudas are from 
the east side, rise nevertheless out of a profoundly deep 
ocean. The whole group of seventeen islands ranges 
over ID area of 300 miles in length by 200 in breadth, being 
of volcanic origin, and still containing in the western 
islands numerous active volcanoes. Between the fauna 


As examples of Continental Islands the author desenbes 
the i 3 nlJsJi Jsle?, Borneo, Java, Japan, Formosa, and the 
Ma^dagascar group The difference between the plants 
of continental islands and those of the 
neighbouring continents vanes extensively, one mam 
effective element m the case being the length of time 
during which insular relations have been established. 
Talsing Britain as perhaps the movt typical illustration of 
a large and recently separated a ntinental island (Fig. 2), 
Mr. W allace points out how many are the proofs of com- 
paratively recent subsidence, which he regards as the 
cause of the severance of Bnuin from the continent 
Undoubtedly subsidence was one, probably the pnrcipal, 
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operation whereby the British Islands were isolated Wc 
must not forget ho^^eve^ that denudation also played its 
part. The excavation of the Strait of Dover, for example, 
may have been m large measure effected by streams 
diverging from the watershed and partly by the littoral 
erosion of the waves as they advanced upon the slowly 
foundering land. I’he recent date of the separation of 
Britain is shown by the identity of the fauna as a whole with 
that of Fiance and Ciermany But as compared with the 
continent, the British Isles are remarkably poor in species 
In Germany, for example, there arc nearly ninety species 
of land mammalh , even Scandinavia possesses aliout 
sixty , but Britain can boast only forty- a number which 
in Ireland is reduced to twenty-tw o Still more remarkable 
is the contrast presented by the reptiles and amphibia , 
for while Belgium pos^^csses twenty-two species, Britain 
can show no more than thirteen, and Ireland has only 
four. This progressive diminution of the fauna 
westward is even illustrated by animals possessing I 
the power of flight, though, as might be supposed, 
it IS in these cases less stiongly marked The 
twelve b.its of l^jntain aie reduced to seven in 
Ireland, the 130 land-birds to about no In 
Brilam 1425 species of flowering plants and ferns 
are known, but in Ireland only 970, 01 two-thirds 
of the British flora The reason as'^igned by Mr 
Wallace for this ]JOverty nf species is the exten- 
sive submergence of the Bniibh Islands during 
the later stages of the Glacial Teriod He be- 
lieves that Llic interval between the subsequent 
elevation and the final separation of Bntiiin fiom 
the continent cannot have been of Jong dui alien 
It was indeed sufficiently prolonged to allow of 
the migtation westwards of a considerable part 
of the i'ost'glacial fauna and flnia, but the insular 
condition was established before nioie than a 
part had succeeded in leaching Britain, where 
Doth the soil and climate would have been 
eminently favourable for the icception of the rest 
The time that has elapsed sinte our area ceased 
to be continental has been long enough for the 
production of a few' peculiar \ nnclies No dis- 
tinct species' 01 variety of mammal, reptile, 01 
amphibian has arisen But wo possess three 
peculiar birds — the coal-tit, long-tailed tit, and 
gi oil sc— fifteen peculiar species of ficsh- water 
fishes, sixty-innelepidoptcrous insects, seventy-two 
beetles, four caddis-flies, and foui terrestrial and 
fluviatilc shells believed to be peculiar In the 
flora the chief lontrasts .iie exhibited by the 
mosses and hcpatiCcC, of w huh respectively seven- 
teen and nine forms appear to be peculiar This 
mode of considering the Bntish fauna and floia 
brings out in clear relief the relations between 
them and those of the continent, and their bear- 
ings upon the question of the origin of peculiar 
forms. Not only do the British Islands as a whole 
contain species or varieties that do not appear 
on the Tnainland of Europe, but some of our outlying 
islands, such as the Snetland Isles, the Isle of 
Man, and Lundy Island, possess each its local foims 
that are not met with on the main island. 

As " anomalous islands” the author classes together 
Celebes and New Zealand, the former because it belongs 
to no one of the six zoological regions of the globe, and 
cannot be certainly affirmed to have been united to a 
continent, the latter because in some respects it may be 
regarded as an oceanic, in othera as a continental island 
Celebes is supposed by Mr. Wallace to be probably a 
fragment of Miocene Asia, preserving down to the present 
time a few remnants of its Tertiary fauna, together with 
an intermixture of more modern types that have been 
introduced by ordinary ipeans of dispersal Three 
interesting chapters arc devoted to New Zealand, and in 


these IS discussed the important question of the origin oi 
the European element in the floras of the temperate 
southern latitudes 

Enough has been said here to show the nature and 
value of this new contribution to scientific Jiterature. 
Even where Mr. Wallace’s conclusions may be disputed, 
they are always of the most suggestive kind II is volume, 
as he acknowledges, IS the development and application of 
a theory , but it is not written in the spirit of a mere 
partisan Its facts arc of course marshalled in such form 
as most effectively (o sustain the theory, yet with a trans- 
parent directness and honesty of purpose that runs 
Lhiough the whole book, and gives it one of its great 
charms. The writer does not consciously shut his eyes to 
any of the difficulLies of his case Candidly admitting 
them, he picsents such explanation as seems to him to 
offer the most likely pathway to their ultimate solution. 



tiG i — Rfap of ihc shillciw b'liik Cnnnecliiiij ilic Bnii h liUs wil!i llie Cunlincnt Th* 
dork iml m’lrks sri of moic ihin, the paler LinL ihowi sea uf >ci5 than, looo fathom' 
ii\ dipih 'Ihc Bf^UTii ^how ilic di pih lu fiUhotiiti lUc narrow channel be Lww 
Norway ind Dciinuirk is 2580 feat deep 

He deserves the thanks alike of geologists and of biologists 
for a treatise, the appearance of which marks anothei 
epoch m the history of the doctrine uf Evolution 

Akch Geikie 


HONOUR TO MR DARU IN 

T he following address to Mr Darwin, from New 
Zealand, speaks foi itself — 

To Charles Damvin^ Esq 

Sir, — W e, the members of the Council of the Otago 
Institute, beg to olTcr you oiii congratulations on this, the 
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twenty-first anniversary of the publication of your great 
workj the " Origin of Species." 

However limited the field of our own labours may be, 
we cannot but be sensible of the influence which that 
work has had throughout the whole domain of Natural 
Science, and especially upon Biology, which, as one great 
comprehensive Science, may be said to owe its very exist- 
ence to the fact that you made belief in Evolution pos- 
sible by youi theory of Natural Selection 

We are glad to think that you have lived to see the 
almost universal acceptance of the great doctrine which 
It has been the work of your life to establish ; it is hardly 
an exaggeration to say that every important Botanical or 
Zoological discovery of the last twenty-one years, particu- 
larly in the departments of Embryology and Falcon tology, 
has tended to fill up some gap in the evidence you had 
originally collected, and to make Evolution no longer a 
theory, but an established docLniie of Science. 

We hope that you may long live to continue your 
labours and to see the further spread of their influence 
upon all scientific thought and upon all higher scientific 
work 


We arc, sir, your obedient servants, 
Thos Morgan Hocker 
F. W. Hutton j 

George II F Ulrick | 
George M Tkomson 
Henry Skey 

Rojicrt Gillies > 

C W. Blair 

Alexander Montgomery j 
T Jeffery Parker 
W, Macdonald ! 

Donald Petrie J 

Dunedin, New Zeaknd, October c, i88a. 
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DEGREES TO WOMEN 

YY^E trust the Grace which is to-day to be submitted to 
** the Cambndge Senate, advocating the admission 
of women to receive University degrees, will meet with 
the approval of that body In fact, as the Times put it 
yesterday, the point was ruled ten years ago “ Cam- 
bridge, in conniving at its public examiners examining 
Girton and N ewnham students precisely as if they were 
Trinity or Johniaii scholars, gave in spirit what is now 
demanded It seems ungenerous, and not very rational, 
for a university to let its authorities proclaim a man in 
the Senate liouse eighth wrangler, and inform Girlon 
College that the real eighth wrangler was a woman 
Even a country clerical passman would not venture to 
withdraw the existing licence ; all that remains is for the 
Senate to ratify with a good grace the principle upon 
which its officials have long and openly been acting ” 

The following paper, which has been issued from Cam- 
bridge in view or to-day's discussion, puts the case as 
fairly as it can be put . — 

Reasons whv the university should be one of the leading 
centres of female education. 

1, Because no line can be drawn separating mam subjects of 
study or whole branches of learning into those BUitable for men 
and unsuitable for women, or vice vend No true classification 
of human knowledge will admit of the distinction, " Propria 
qux maribu tnbunlur, mascula dicos." 2. Because the Uni- 
versity as a chief inheritor and transmitter of learning from 
generation to generation has no right to dissociate itself from 
any great movement connected with the advancement of learning 
The participation of women in the general and particularly m 
the higher studies of their time mu^t be a great fact and factor 
in the future of education. 3. Because whatever elucational 
resources may be found elsewhere, those of Cambridge and 
Oxford ore peculiar ; and though as long as there was no iniblic 
demand for these resources except from male students they were 
properly applied only to male education, now that a demand 
has sprung up and persistently declared itself 011 the part of the 
other sex, the university will incur the reproach of inhospitable 


partiality if it bars its doors, like a monastery, to female appli 
cants for admission. 4 Because one of the legitimate wants and 
aspirations of the University — leisure for contmued study and 
research — is likely to be promoted by increasing the amount of 
remunerative educational work done in the university. The 
more work, the more workers, and the more remuneration , and 
out of work, workers, and earnings, the legitimate and sure 
outcome will be leisure for the worthiest work and workers. 
5. Because the education of women in Englaud must, from ine- 
5 i!)tible national feelings and convictions, be religious and 
ChnsLian , and if fetnale education is centred 111 the university 
a stimulus i^iLL be given to the bet religious influences in study 
and life ; and from these the English universities have never 
foL any long period been dissociated 6. Because any mis- 
chievous consequences that might he feared, whether to the 
university or to the students, by the admiiision of women can be 
guarded against by suitable regulation-., and still more by 
responsible authontics , whereas the diversion op the interests 
and influences that are gathering round the question of women's 
education from the univer-.ity to other centres would be an irre- 
trievable step, isolating the university for the future from a 
movement of great force and promi<^e. J E. BrereTON 
February 16 


At the anniver'iary meeting of the Royal Astronomical Society, 
on the iitb inst., Mr Hind, president, in the chair, the gold medal 
was preaented to Prof. Axel MoLler, Director of the Observatory at 
Lund, m Sweden, for hu investigations 00 the motion of Faye’s 
comet Prof Moller’a researches commenced in i860, soon after 
attention had been directed to this comet by the ofTer of a prize for 
the accurate determination of its orbit by the Society of Natural 
Sciences of Dantzic, and they have been continued to the present 
time, the comet’s track at each of the three subsequent returns in 
1865 i^73i 1880-81, having been predicted with a pre- 

cision which has excited in no small degree the [admiration of 
astronomers , indeed, at the re-appearance in 1873, M Stephan's 
first observation at the Observatory of Marseilles, showed that 
the error of predicted place was le^s than wr seconds of are^ 
and after the last revolution, uhen the perturbations from the 
action of the planets were greater than in any previous revolution 
since the comet was first detected by M Faye in 1843, the 
agreement between observation and calculation was sLiU very 
doae. One important result of these investigations has been a 
islriking confirmation, from the motion of Faye's comet, of the 
value for the mass of Jupiter deduced by Bessel from the elonga- 
tions of the satellites, the t\^o values according within the limits 
of their probable errors Prof. M oiler also earned back the 
accurate computation of the perturbations to December, l8j8, so 
as to aacerlam the effect of a pretty near approach to Jupiter 
m March, 1841, upon the previous orbit, and having done this he 
examined the probable circumstances of a very neat approach 
of the two bodies near the passage of the node in 1816, to 
which attention had been drawn by Valz soon after the comet's 
orbit was fairly determined Thus M oiler’s laborious investiga- 
tions extend over a period of forty- three years, during which he 
has followed the motion of the cimet with all the refinements of 
which the actual state of the science admits. It will be 
generally accorded that the medal has been well earned in 
Prof Moller'a case The lad occasion on which it was 
awarded for investigations of a similar kind was as far back 
as 1837, when the Astronomer-Royal presented the medal to 
Rosenberger for his researches on the motion of Halley'b comet. 

At the anniversary of the Geological Society on Friday the 
medals were awarded as follows : — The Wollaston medal to Prof 
P. Martin Duncan, M B , F.R S., F.G S ; the Murchison 
medal to Prof Archibald Geikie, P R.S,, F G S ; the LyeH 
medal to Principal Dawson, LL D , F.R.&., F G S., of McGill 
College, Montreal , and the Digsby medal to Dr, Charles Barrois 
of LUle. The Wollaston Fund was awarded to Dr. R H 
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Traquair, F.G.S , of Edinburgh , the Murchison fund to Frank 
Rutley, F.G S. i the Lyell Fund in equal parts to G. R. Vines 
of Sheffield, and to Dr Anton Fntsch of Prague 

In addition to the amount reported last week, we have received 
two guineas from Mr. William Black for the John Duncan Fund, 
making Ike total received through Natuae ^£^67 \s, yl. 

The hrst of Prof. Flower's nine lectures on the Anatomy, 
Physiology, and Zoology of the Cetacea, in the theatre of the 
College of Surgeons, will be given on Monday next, The 
Com] arative Anatomy of Man, which formed the subject of the 
Lobt four courses of Uctures, is far from being exhausted, 
especially as the acquihition of the Barnard Davis collection has 
more than doubled the matenaU at the disposal of the lecturer 
for its illustration But the work of removing, cleaning, arranging, 
and cataloguing the numerous specimens of this collection hah 
absorbed so much time, that little has been left as yet fur their 
scientific examination. As any attempt at exposition of the 
variations of the osteological structure of man, from which the 
evidence afforded by the newly-accjuired specimens is omitted, 
would be very incomplete, it has been thought advisable to 
postpone the continuation of the subject to a future time The 
anatomy uf Ihe group selected for consideration this year is of 
great interest, and particularly w ell illustrated in the Museum, 
(os it is a subject to which John Hunter devoted much attention, 
and upon uhicli he published a valuable memoir in the Phih- 
sophtcal Ttansaiiions fur 1787, entitled "Observations on the 
Structure and t Economy ot Whales”) — General characters of 
the Cetacea , Division iiUu two di liiict groups — MysfatoteU or 
whalebone -whales, and Odontoctti or tooth whales , Anatomy of 
the lesser rorqual (Buhcnopiera rosbata) as a type of the Mysta- 
coceti t Other whale bune-w hales — lorquals {liaLcnoptcra), hump- 
backs (Mt^ptb‘a)t and right whales {Pnltrna) , Anatomy of the 
porpoise {F/tofiifta conimums) as a type of the Odontoceb , Other 
tooUieel whales— doliihin'*, beluga, narwhal, pla- 
tamsLa, &c. ; sperm-whale and its allies, Extinct 

Cetacea — position of the order in the animal kingdom, and 
relation to other groups. 

We regret that the Lords iiliuuld have thrown out the Bill on 
Tuesday for Lhe Opening of MuscuniS and similar places on 
Sundays 'ihe smallness of the majority leads us to hope that 
this forw'ord and really beneficial step will be taken ere very 
long. As the Tiwt’j very well 1 uts it. — "The giavity of the 
question is that I.oiidon has in its midst people to whom 
anything of the nature of intellectual toil— and prolonged 
aight-sceing is of that character — is essentially irksome But 
they are human beings, and not lost to all salutary influcnce>-. 
It would be folly to despair of making the Sunday more toler- 
able than It la to them Our climate does not often admit of men 
and women sitting out of doors talking or listening to elevating 
music. Some substitute must be found to put us on equality 
With the people of more sunny lands It is the task of true 
friends of the working daises to suggest means by which, 
Without any revolution in national ideas as to the sacredness 
of Sunday, they may be enabled to taste those simple and primi- 
tive pleasures— for example, the pleasure of pure repose of mind 
and body, or that of hearing music — which all, even the un 
tutored, can enjoy The movement is directed towards the 
cure of a real social evil, and those who oppose it arc bound to 
suggest a more elTectual remedy ” 

By an oversight, for which the Amencan authorities must be 
held partly responsible, we did not observe that the volume on 
"Odontomithcs,” by Frof. Marsh, briefly alluded to in Nature 
of last w eck, was the same work which had already been reviewed 
in our columns as far back as ^September 16 of last year (vol. 
uii, p, 457). Ihc monograph now sent to us bean no reference 


to the previous issue of the ‘^ame work. It is announced as a 
portion of the Survey of the Fortieth Parallel under Mr. Clarence 
King; but no number is assigned to it as a volume of that 
splendid senes of quartos. Wc hope that this new issue of the 
work will bccure for it a still wider circle of readers, as it 
certainly adds additional Liibtrc to the Survey of the Fortieth 
Parallel. 

The Hunterian Oration this year was so for original that the 
orator, Mr. Luther Holden, gave the results of some anginal 
research he has been making into the early hfe of John Hunter 
It is usually said that Hunter, up to the time of his coming to 
London, led a completely idle life, giving no promise whatever 
of future eminence Dr. Holden however thinks he has 
proved that Hunter, instead of being apprenticed to a cabinet- 
maker, entered Glasgow University when he was seventeen 
years old, and had the advantage of a regular training under the 
eye of Cullen Whatever may be thought of the evidence Mr. 
Holden adduced, he has certainly opened fresh ground, quite 
deserving to be worked out by future orators. 

The freedom of the Cutler:^' Company was conferred upon 
Sir Henry Bessemer last week. At the dinner which followed 
he stated that a young and rising Amencan "city” had been 
named after him. 

Can any reader send us information concerning the fate of 
the mstrumcntii which belonged to the late Dr Dick of Broughty 
Ferry, Scotland, the author of a number of theologico- scientific 
works ("Philosophy of a Future State,” &.c.), rather remarkable 
for their advanced view:;, considenng the time at which they 
w ere published — about forty years ago ? He is said to have left, 
among other things, a large telescope, the subae([uent history and 
present possessor of which we arc anxious to trace, 

The Commissariat- General of the Farii Inlemational Exhi- 
bition of Electricity are anxious that all requests for space be 
^ent in as soon as possible, and nut later than March 31. 

The following are prize -&uhject'i lately proposed by the 
Society of Arts and Sciences at U trecht ; — Researches on the 
development of one or several invertebrate species of animals 
whose history is not yet known ; exact anatomical deacnption 
of the larva and nymph of the common cockchafer [Melohniha 
I'/r/funj) , means of purifying the nvers of Holland so as to 
render them potable, and expense of application on a large 
scale; results of experiments in recent times as to the move- 
ment of liqmds and the resistance they offer to moving bodies , 
^tudy of the theories of electric phenomena in muscles and 
nerves, critical aprr^u of the methods for determining the place 
occupied in bodies of the aromatic i cries by substituted atoms 
and groups of atoms (according to Kekule and Ladenburg’s 
theory regarding benzol) , quantities of heat liberated or absorbed 
m the allotropic change of two or qeveral simple substances ; 
heat given by the moon 111 difTcrcnt phases. Papers may be 
written m trench, Dutcli, German, English, or Latin, and 
must be ‘^ent to the ScLtetary, Baron R. Melvil, of Lyndcn, 
before December i, 18S1 The prize is a diploma of honour 
and 300 Dutch ilurins. 

A CLASSIFIED list of Lhe books published in (jermany during 
1880, just issued by llinrichs of Leipzig, shows the number of 
pnblicabons to be >^tcadily increasing. We find a total of 14,941 
new works against 14,179 in 1879. The largest number belongs 
to the class of school-books and other works for the young, viz., 
2446 (against 2175 >^79) further classes in a 

descending scale, adding the numbers for 1879 .—Law, politics, 
statistics, conveyancmr, 1557 (16S3), theology, 1390 (1304); 
Belles Lettres, noq (1170); medicine, 790 (732), natural 
history, chemistry, pharmacy, 7^7 (84* ) j historical works, 752 
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(680), popular uorki, almanacs, 657 (642), fine arS, steno- 
graphy, 627 (584) ; comoiercej 583 (577) , clas'iiuil and orieiUal 
languages, archjeology, mytholugy, 533 (481) , modern lan- 
guages, old German literature, 506 (4S5) , agncuLUirc, 4J3 (421) , 
miscellaneous wilting'?, 423 (378) , architecture, railway^., engi- 
ncenngj mines, and navigation, 403 (3S4) , bibliography, eiicy- 
clopEcdias, 377 (27b) , geagrapliy, Havels, 356 (306) , war, 353 
(J37), maps, 301 (300), niaLhematiLs, astronomy, 201(158), 
philosophy, 125 (139}, foic'it'i and game, 112 (103) , free- 
maaonry, 20 (21) 

Messrs Macmillan and C(i have m prepiraiion, and will 
publish this year, “ A Course of In'struction in Zantomy (Verte- 
brata)," by T Jeffeiy Parker, 13 Sc Loud., Profes'irjruf Uiohigy 
in the University of Otago The work will consist of full dircc- 
tioua for the dissectum of the Lauiprey, bkate, Cod, Lizanl, 
Pigeon, and Rabbit, and be illustrated by luimcious wood- 
cuts from the author's oiigmal tlrawmgs 

Tjjl death is annoimced of Count Alexander Lidcnly, a 
Member of the Pestli Academy of Sciences, vice-presulLiit of 
the Society for Plastic Art, and a lilieral patron of science and 
art. His death occurred un Januaiy 24 at Vcp (Hungaiy) , he 
wojs eighty years of .igc c icgiet also to announce the 

death of Herr Gabiiel ICoch, a Frankfort tradesman and an 
eminent Icpidopten^t, whose " Schmcttcrbngsbucli ” has a wide 
reputation 111 Geimaiiy. 11 c died at frankfoit-on-Mam on 
January 22, aged eighty. On February 2 died Prof Goiini at 
Lodi, well known by his woika oil volcanic phenomena He 
was a teacher at the Lodi High bchuol, and one of the wannest 
advocates of cremation in Ital) 

EahtHQUAKls continue at Rcmc A new shock, directed 
from east to west, was felt 111 the north of the town on February 
S, at 5 25 p m bliocks of cailhquakc are leporled from llraila 
on February 11 at 7I1 15111. a.m., and from Galau at the sa ue 
time 

Ir was not difTicult to foresee that the warm weather which 
prevails now m the Alpine region, togethci with uumciisc (plan- 
titiis of snow fallen dunng the previous days, would occasion 
several avalanches On Febiuary 13 a teiiiblc one descended 
from the slopes of Mont Pourn, and covered with a mass 
of snow, lliirly feet deep, the village of Dr^'vdrcs, 111 the 
Tignes commune. Thirty two persons weie buned under the 
snow, and no less than three hundred [leisants from the neigh- 
bourhood were engaged in sinking pits to leach the Imiied 
houses. Of the buried, tweulj five were found alive, four 
were dead, and three are not yet discovcied 7 wo days later, 
another avalanche descended fiom the same muuiUain, and 
covered a space 10,000 metres Hide, with a mass of snow 
fifteen to twenty metres deep. Ihc piessurc of nir displaced 
by the avalanche wa^ so great that all (he wincloivs of the 
village were broken within a few seconds The quantiiy of 
8I10W fallen during the previous days w'as so great that all 
communication was broken up between Brcvieres village and 
the bottom of the valley , a peasant from 'fignes took thirteen 
hours to reach the next town, llourg-Saint Maurice, travelling m 
the snow more than one metre deep. 

The provincial governments of Navarre and Logrufto (Spam) 
hAvc received the royal sanction to the necessary outlay for 
constructing and mamtaming meteorological stations in these 
provinces. 


OUR ASTRONOMICAL COLUMN 

Encke's Comet jn 18S1 — So far a? can be judged Without 
the calculation of the perturbations since 1S78 thf^ comet will 
again arrive at penhelion about November 8 in the present year. 
In 1848, when the comet pasaed thu point of its orbit on 


November 26, it was detected with ihe 15-inch refractor at 
Cambridge, U.S , on August 27, as *'a misty patch of light, 
famt and without concentration its light coarsely granulated, lO 
lhat weie it nut for its moLiun it might be mistaken fur a group 
of star>* uf the 2 1st magnitude ” (Bond) The theoretical intensity 
of light at this time was 021, and wc find that, assuming the 
pcrilielion passage to occur on November 8, the comet should have 
this degree of brightness soon after the middle of Augu t next, so 
Lhat It may be aiiiicipated observations will be practicable with 
the waning moon about the 20th of that month The last jien- 
helion passage look place on July 26, 187&, the period of revo- 
lutiun at that time being 1200 58 days according to the late Dr 
von Asten. The aphelion distance is 4 C879, the perihelion 
disLanCv. o J 335 i ^nd the minor scuii-axis I 1675 (the earth’s 
mean di'-Uiice fiom the sun = j). The appioach to the orbit of 
the planet Mcrcuiy is still very close (0031) in about 126^ 5 
heliOLcntric longitude The nearest appruximatiun of the two 
bodies that has occurred since the discovery of the comet's 
periodicity took place nn November 22, 1848, when their du- 
lance was only o 03S It is known lhat from his investigations 
on the motion of Kneke’s comet, von Asten inferred a much 
smaller value for the mass uf Mercuiy than had been previously 

assigned, viz — 

7636440 


Cincinnati Milasurls uf Uoumll Siars.— Mr. Ormond 
Stone Ills issued an nnpurtaiit senes of measures of double stars 
made at the Observatory uf Ciiuinnati, which is under his 
siiperintendenLe, between Januaiy i, 1878, and September i, 
1879 The mimhei of stars measured is 1054, of which 622 are 
south, and 432 nurth of the edesLiat equator 560 belong to 
Struve's caUlugue, 171 were discovcied by the llerschcls, 162 
by Mr ljuriihaui, and 85 were fniiiul with the Cincinnati re 
fi.ictor, which his an apciture of elc\cn indies The measures 
of the southern stars have a special interest, as there are com- 
paratively few previous ones upon record In his introduction 
Mr Stune points uuL the most notable dilferencea between the 
Cincinnati lueasuies ol angle and distance, and those of Struve, 
Sir John lleiscUcl, and others , we shall lefcr lo several of these 
cases 111 a futuie column 7 he volume is (mblidied by the Board 
of iJircctors uf the Univeisity of Cmciimali, and will be a 
necessary addition to the librancj of those who are making the 
doulile stars their special study Mr Stone acknowledges his 
obligation to the Manual of Double Stars lately ])ublished by 
Mcssis Crusslcy, Gleilliill, and Wilson, and M Flainmanon's 
" Catalogue dcs jliode^ Doubles et Multiples en Mouvement 
lelalif certain.” 


The Minor Planets in 1S81 — The usual supplement to 
the Ji cr liner astro no misches /ah rbuih (1883), containing its spe- 
cialty, elements and epJiemeridcs uf tlic small planets for the 
present year, has been issued Wc liavc in iL approximate 
ephemendes fai every twentieth day throughout the year of 2lo 
planets, the Utest being No 217, anci accurate opposition 
cpheinerides of 58 Three planets are omitte*! for want of propci 
data for computation, viz No 99 No. 155 ^cylta^ and 

No 2o6 HcrsiUa A glance at this long senes of cphcmerides 
sho\v&i how wide a range over the litaviiis the apparent tracks ot 
these small bodies present thus we find AHphrtfiyn^ 111 opposition 
111 52^° south decliiiatiunj in the cunstellatio.i Indus, and Wtobe 
in the vicinity of ( IVrsei, with 43^* north declination A favour- 
able oppurlunity fur icpcating observations fur determinaiioa of 
the solar parallax would have been alfurded if, in the fiist place, 
the actual position of No 132 (Rthra were pietty accurately 
known, and if Mr Gill were able to utilise hw heliomcler at the 
Cape of Good Hope this planet on Febru.iiy 28 being distant 
from the earth less than o 84 of the earth’s mean distance from 
the sun, with 47“ south decliiialion and rather greater bnghtness 
than a star of the ninth magnitude. 


CHEMICAL NOTES 

Hauiefeuillk and CifAPPUis stale {Com/t€s refids 4 j) that 
when a high tension spark 19 passed thiough a mixture of mtrogen 
and oxygen, ozone and ’’pemiLric acid” are produced, but the 
latter compound is readily decomposed with production of a less 
oxygenated body and oxygen When the cicctnc discharge is 
passed through air in presence of water vapour very noticeable 
quantities of nitric acid arc formed. The same observers have 
examined the absorption- spectrum of ozone and have recognised 
certain banda which they state are also found in the solar 
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(ipectrum Ttcy think that the blue colour of the sky may 
probably be jmrtly due to the presence of oziine. 

B1IA.ME (in Comptfs iccommend-, the use of biryUi m 

place of sodium caiboiiatc and charcoal, in ihc ordinary diy test 
for arsenic If arsenious oxide is heated with baiyta a mirror is 
obtained consisting partly of metallic arieuic, and partly of 
barium arsenate . the test docs nut suCLced su ivellniLh aiseiiiuiii 
sulphide 

A CONSIDERABLE deposit of Crystallised (octahcdial) sulphur 
has been found under the sml of Pans, where organic refuse 
mattei has long accumulated The sulphur appears to be a 
product of the dcoMilising action of the carbon compounds 
present in the refuse on the calcium sulpliatc of the soil, 

M. LoDGlIiMN continues, m the yomnal of the Rus.ian 
Chemical hiocietyj his iiilei citing rcscarchc'i on the i|uanlit)es of 
heat produced by burning alcuhoK of the allyl strict , he pub- 
lilhes 111 the /out mil the figures corresponding to (wo new 
bodies of this senes (Cfllli^O and C,.)1P.,0), which figure-, 
together with those he has already pulihsliLd m the CompUs 
fcndus (vol. xci.), allow hnu to draw a complete table of the 
calories discngiiged by the whole of the ale diols of this senes 

The first number of the Oazetta Chimua Italiana for the 
present year i-. devoted, with the exception of a papci by M !■ ileti 
on gas analysi^i, to jiapeis on organic chenii^tiy these include 
WorK on Camphor Derivatives by hchilT, on Picrotoxin by 
Pateruo and Oghaloio, and on Synthesis of Aromatic Aldehydes 
by the use of Chroinyl Dichlonde, by Palerno and Scichiloni 

In the couise of a jiaiier on the I’hnto chemistry of Silver 
ChJorulc, Itider ‘■tales (m IFu/i, ylluhl /u7 ) that this substance is 
more sensitive to light when sub dances which absoih chlorine 
are piescut, than when in the jiure state To develop the latent 
image he recommends especially amiiiuiiiuiu fenocitrate, and 
bydriji|mnunc along with ammonium caibonaie. 

By the action of potast,]iim dichromatc and sulphuric acid on 
calTeine, Ilmtcrcgger has obtained as much as 40 per cent of 
dimethyl parnhamc icul, ami 39 i>er cent of the monomethyl 
acid from theobromine. 


In c mtinuation of his investigations iiilo the action of hydro- 
chloric aciil on metallic chlorides, Ditte describes {Compf ft ml ) 
several new bydiated salts winch cry^tallibc (loui ar]ucous sulu- 
lions when these .ire saturated with hydiochloric ncid In the 
abience of faydrochloiic acid hydrated silts with more water of 
crystallisation are always produced The following table cuntams 
the principal results obtained by Ditte — 


Aquroui solution 
Gram-i uf salt 

difs lived Crystals which Turin 
per litre 

700 CaClj.6IIjO 

500 SrClu 6II2O 

720 MgCl, 611,0 

415 CoCl, 611,0 

600 . NiCL 611,0 

870 MnCia 4lIjjO 

630 CuCl, 2HaO 


Soluiiuii sitiiratcd wilh HCI al la'' 
Griins of s ill 


flis^siilved 
lier lure 

Lr) siah Hhich Torm 

270 

CftCIj 2 TI _,0 

20 

hrClj, 2ll,0 

6S 

MgU^ zIIjO 

205 

J 2CiiUj 3lJ,0 
( and CoU 1 1-0 

40 

NiCIa H„0 

190 

MnCJy 11,0 

290 

CuCl,.fljO 


NL PoucilKT describes m CompU. rmJ a method for destroying 
organic matter before testing for mineral poisons in contents of 
a stomach, &c , the method is based on the oxidising action of 
potassium-hydrogen sulphate followed by addition of sulphuric 
acid. 


PHYSICAL NOTES 

In a little mathematical note in the M. Tholloii 

invcdigates the general equation for the passage of bght thiough 
■ prism, and thence dedmes the proposition that for every prism 
is an angle of minimum resolving power Differen bating 
Um ^neral equation with respect to the index of refraction, he 
obtains, first, a differential equation expresiing the dependence 
ot the angular distance between two rays upon the dispersive 
Index A seMrate differentia lion with respect to the angle of 
incidence yleldi a second differential equation expressing the 
dependence of the apparent width of the siu as seen throu^ Che 
prw upon the angular aperture df the slit, as viewed fiom the 
pdain through the collimator. Hence a 1 elation can be obUmed 
between the angular distance between tw'o rays and their apparent 


breadth Further examinaiion of the equations shows that for a 
CLrtain incidence Ihcic will be a uimimu 11 uf resolution (i t. an 
lucidciice at whicli the rays arc least well dcliiieJ), and Ilut for 
dimthci incidence there will he a muinnnm of di'ipersum , these 
two incidences being syinmelnciilly related to iHl angle of 
incidence corresponding to minimum deviaiiun M Tliulloii 
slates that these deductions may be rcatlily vciifieil by the 
following expcnriieiU — A dense flint gla-s p'-isin ii adjusted m 
the position of niinimum deviation for the lays I) uji m its sup- 
porting I ihle in the spectroscope, Jit by a sodium flame TTiie 
slit IS then narrowed or w'ldeued until the two yellow rays are 
ju^t in mutual contacl (Jn then Luiiiiiig the prism aiouiul its 
axis so as to increase the angle of incidence the tu o rays are 
seen to sepaiate and to Itecoinc peifectly distinct, Mt’ angular 
di^taHiC hitixtetn them iiimintshtn^ all (he whiit But if the prism 
be turned 111 the opjjusite direction, so a-. t<j dcciease the angle 
uf incidence, the yellow hand !>. seen to become idci , but without 
bemg lesolvcd into two r^ys I’cihaps this rescarrh may explain 
why the so called " half piisiii ” spectrosctipe filled to realise all 
the Impcs of its inveiitoi 

Relent ubser\alifjns by llin ^Vlllhle^ and fxroLiian ( 
tnn No 12) seem to pro\e that the specific \olume of 
vapour-^ i'^ independent of the sue of the space 111 which it is 
determined. They also confirm Herr Herwig’s result, that 
vapour’, always undergo jirccipitation befoie 1 caching the so- 
called iiuxnnum ten‘'iQn further, the ten-ioii at wduch conden 
salion begins is found to have a rt-lrilion to the maximum tension, 
which depends on the iiaiure of the litiuid, Imt is nearly inde- 
pendent of the lempeiftluie hxpcriincnls made in order to find 
in w'hat measure vapour must be compressed so as to present 
maximum tension, give the unexpected result, that there 15 in 
general no niaximum tension m Ihe sense hitherto accepted , but 
that the tension of satiiraLetl \apours, even when they are in 
coiUact with a large and excessive quantity of liquid, is ixirceptibly 
increased by compre^iioii 

The varieties of the electric discharge in [jascs are fully 
investigated by Herr Lehiiunu m a recent paper ( /Fiti/. Ann 
No 12) T'hc chief conclusion 15 lliaL there arc four well- 
characteri'.ed ninle-i of di-^charge to be disLin ^mshetl, viz. glow, 
brush, bind, and spark dischirge; and ihcsc may all be 
obtained in air of oidiiiary (a-i well as of less) density, and also 
in (iiher gascs, with inserted resistances and breaks, and 
with sharp and lounded form of electrodes, at great or small 
distances The piincipal characteristics are these — i. Glow- 
dischaigc , positive glow, negative light pencil, consisting of two 
parts separated by a dark space. 2 Brush-discharge , poi^ilive 
brush, consisting of stem and branches , negative light-pencil 
3 Band -discharge , positive light with two places of inlcrmit- 
lence, sometimes sLralilled, and separated from the negative glow 
by a dark space 4 Siiark -discharge haiul of light connecting 
both electrodes ; with tw’o places of intermit ten ce, brushes of 
metallic \apour at both ends, the pisitivc longer, the negative 
thickei , sometimes oblique dork spaces. 

The influence of traction and vibrations of a metallic ware on 
its electric couduciisity is the subject of a paper by Dr. Dc 
Marchi in the /’ifl/ir /j/ h nth Rend (vol xiii fasc xix ). The 
results he arrives at arc summed up thus l Any traction of a 
metallic wiie increase', ingeiieial its lesistance , when the traction 
IS very slight however there is diminution instead of increase, 
with increase of ti action the case cniiii::] under the general law 
2 111 general the increments are pi upoi tional to the incremeaU 
of traction, up lo a certain limit, beyond whiclj the variations of 
re-istaiice arc manifested in sudden bounds, indicating an instan- 
taneous and profound perturbation of the molecular htate of 
the wire. 3. The law of increments of resistance is apparently 
independent of that of the elongations 4, Any vibration of a 
wire IS accompanied by a variation of rcsi'itance generally very 
perceptible. In most cases there is decrease of resistance if the 
vibration be sonorous, and more so if harmonic, increase, if 
the vibration be silent. This last law however requires con- 
firmation. 

It is known that M. Plateau distinguishes between an internal 
and a surface viscosity of liquids, a diiinction which Signer 
Marangom docs not conndcr warranted Herr Obcrbcck {JYuJ 
Ann No. 12) has approached the question experimentally thus : 
A brass cross u hung bifiUrly with two plitinum wires by one 
arm ; its horizontal arms carry weights whose positions can be 
variH by screwing, 31 a;* to vary the swing , it carries a mirror 
reflecting a scale, and to the lower arm is aLLached a Ihm plate 
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or cylinder of brass to swin^ in the liquid it various depths. 
The whole can be raised or lowered with a micrometer ficrcw, 
and il IS thrown into sliitht ohciLlation by means of a magnet 
A rectangnlar glass vesEel is used for the liquid. The author 
finds that with distilled w ater the rebisLancc increascb suddenly 
and to a quite consid.rubJe extent whenever the upper edge of 
ihe plate comes mto (he free surface, and he does not doubt this 
is due to increased friction in the surface layer. The increase 
of resistance from the last previous position of the plate was 
6 o'9 per cent , and with four aqueous s^t solutions there was also 
an increase, varying between 75 i to 54*1 per cent. Precautions 
adopted to prevent the piesencc of foreign particles on the sur< 
face (filtration, covering with moist filter -pa per, &c ) had hardly 
any mduence on the values. LoDg-standing of the liquid in- 
creased the surface-resistance, and stirring then diiuinished it , 
still it was always considerable at first With M. Plateau, llerr 
Oberbcck found a decrease of re^istauce at the surface m some 
liquids; this was comparaLively small (alcohol 11*9 per cent, 
oil of turpentine I2'6, sulphide of carbjn 26 3, &c,). A small 
addition of alcohol to water lessens its surface-resistance pro- 
perty in a marked degree, and with further addition the mixture 
behaves like pure alcohol. 

In a paper on dew and fog [Zetfs. fur Meteor, Bd xv. p. 
381) Herr Dines, from observations of the former with watch- 
glasses exposed on different substances at night, estimates the 
annual dew formation to be about 3 j’5 mm. (on grass, 26 mm ) ; 
at the best 38UU11 The average nightly dew (m 198 observa- 
tions) was hardly o i nim ; 10 a few cases o 3 mm. , average on 
grass O'oy mm. Monung fog along a river course arises when 
the water is warmer than the air over it. The evaporation 

t oes on more quickly than the vapour can be earned away , 
ence die latter is condensed and spreads as fog (similarly with 
fogs over the Gulf Streani). The evening fog on moist low-Jying 
meadows is due to the fact that the giass surface cooled by radia- 
tion cooLb the lowest air- layers, so causing condensation of the 
aqueous vapour llie fine dnips of dew', Herr Dines estiinates, 
are about [o'ooi mm. in diameter , while the finest rain-drops 
have a diameter of o 3 to o 33 mm. The particles of fog vary 
in diameter from o 016 to 0*127 min. 

The colour- changes presented in the microscope by varioii^ 
substances (chicHy mineral) of uneven surface, when immersed 
successively in liquids of different refracting power, have been 
made by Herr Maschke Ann, No, 12) the basis of a 

method of distinguishing substances huch changes may be had, 
t,g. with small glass particles, observed in water, 111 oil of 
ohnondB, and m mixtureB of the latter with oil of cassia. The 
dork and the bright parts of the image show different ^e^les of 
colours. That the elTcct^ arc simply due to prismatic action of 
the object appears from the fact that they may be gut without the 
microscope, by looking e g through a lube at a piece of rock- 
ery bUI in water, &e. For mineral objects Herr Maschke used 
five liquids; omylic alcohol and glycerine, besides the three just 
named. By vanoux mixtures of these a senes of liquids is 
obtamed, giviug any desired index of refraction from I 333 to 
r6o6. (Coloration begins when the retraction of the liquid is 
near tliat of the object ; when the former greatly exceeds the 
lalter a certain stability of colour appears ) The method is not 
applicable to bodie^^ opaque id the microscope, or having too 
strong colours of their own , nor yet to bodies having a greater 
index of refraction than oil of cassia It may, tuo, pruve 
difficult sometimes to find a liquid sufficiently indi^erent to the 
object, llerr Maschke indicates bow the refractive indices of 
substances may be compared by his method, and (a more 
difficult task) numerically determined. He also gives a number 
of bis own detenmnatious. 

An interesting study, by Herr Holtz, of the electric discharge 
in iDBulaling liquids appears in IVudemann’s Annaltn, No. 12. 
Among other results the length of spark is found hardly at all 
dependent on quantity or on retardation of the dL^cfaarge. 
Naturally it differs m Afferent liquid<i, but only in one liquid 
(sulphuric ether) did it increase with velocity of rotation of the 
disk (this appears to be due rather to the mode of preparation 
than to the nature of the liquid). As in air, with dissimilar 
electrodes, the spark -length is conditioned by the polarity of the 
elcctiodes The thickness, Bound, and luminous force of the 
mxk depend chiefly on the electric quantity and the retardation. 
The spark is thmner than in air, but brighter (bnghtest m ful- 
phide of carbon, least bright in olive-oil and ether). It is more 
crooked than in air. Throughout us length it bhows innumer- 


able very small dark spaces. With large striking distance it 
appears within a largely-branching brush. (The appearances of 
the brush discharge, gut best m petruleum, are aUo described ) 

From dala obtained m various ports of Germany, Austria, 
and Switzerland (Wied, Ann, No. 12), Herr Holtz finds a well- 
marked increase in risk from lightning in these parts since 1854, 
w'hile no such increase appears in the number of thunderstorms. 
Hence he infers the causes to be^telluric, and he sugge^^ts as pro- 
bable causes the clearing of forests and increase of railways 
(attracting storms more to towns and villages) , further, the 
increased use of metal m buildings 

Prof. Bombini has lately communicated to the Bulogna 
Academy an interesting paper on spherobedry in crystallisation 
{Ntv Sci, Ind No 21), by which he means any known manner 
of production of a fibrous -radiate structure From a survey of 
facts he concludes that the great phenomenon of crystallisation 
campuses two different orders of at tractive energy In the fir^t 
there is simple centnili^»ed attraction, with concurrence of the 
elements attracted to a common centre In the second there is 
allraction with directive polarity according to certain axes of 
symmetry, and concurrence of the attract^ elements towards 
nodal points in a certain reticular system. Between these two 
kinds of crystal logcDic action there are many gradations, or 
rather synthe.se-, superjiosiiions Further, the correlations 
between the sphericity characteristic of ihe liquid state, the 
spherobedry of glubosity with radiated structure, the isometry 
of radiate pseudoeubical groups ; leading from the amorphous 
state of liquids to the ab>ioIutely reticular state of the true crys 
tals (isotropic, urthopnsinatic, and clinohednc) cunfirm the 
cubicity of the first system, and at the same time point to some 
further significant terms in the progres^^ive ^encs or the physical 
states of inorganic mailer Prof, Bombiui indicates three con- 
ditions I. Spherobedne crystallisation ; II. Polyhcdnc crya 
tallisalion , and III Fseuduciibic, &c., crystallisation The 
thirtl may be considered intermediate between the fir<«t and the 
second ; the first appearing as a term of transition between the 
sphericity of the liquid state and the polyhtdiy of physical 
solidity. 


GEOGRAPHICAL NOTES 

The February PrOittiiin^s of the Geographical Souely opens 
with Capl Iloldiths paper on the “Geographical Rebults of 
the Afghan Expedition" ; hut of more importance from a geo- 
graphical point of view arc Mr, Wilfred Powell's “Observations 
on New Britain and Neighbouring Islands " The latter is 
acconipanicd by a sketch-survey o? the north-ea'^t portion of 
New Britain by the nuthur, wh'ch of itself is of cunsidciable 
value. A correspoudence between Admiral Ryder, Naval Com- 
mander in-Chief at Portsmouth, and the Council of the homely 
follows, by which we learn that the latter, in declining his offer 
to establish certain medals, are of opinion that “the } Ian of 
granting medals to officers and seamen for independent survey B 
13 impracticable," and furlhcr that they do not consider it their 
business to take any action in regard to au international cungress 
of hydrographeiN. 

Under the title of “Union Giiographique du Nord de la 
France," a geographiC4d association was formed some time ago, 
with Its head-quarters at Douai, and branches at Amiens, Arras 
Boulogne, Cambrai, ChaTlevillc, Dunkerque, Laon, Lilic, St. 
Omer, St. Quentin, and Valchciennc*'. In the first part of the 
Bulletin of the Union, which has been sent to u'*, the list of 
members covers almut fifty pages, The object of the associa- 
tion IS by every means to promote the development and spread 
of geographical knowledge, invcs Ligating specially questio a re- 
lating to the industry, comuici ce, and agriculture of Inc region of 
the Nord, llie Bulletin^ a volume of some size, contains papers 
on the Exploration of ihc Sahara, Nordenkajold's last voyage, 
a Project for Explonng the Welle, the Proposed Canal between 
the Atlantic and the Mediterranean, and the MarUime and Com- 
mercial Statistics of Dunkerque In the Campits rtndus of the 
meetings of the various societies are abatracts of papers on a 
great variety uf subjects, and there arc besides a geographical 
^ronicle and a pretty lull bibliography, We have no doubt 
the Association will do much good in the North of France 

Prof UjrALVv has left St Petersbiirig on his return from 
Central Asia, The loumey he made during last summer was 
not so lucce'-sfulas his preceding [travels, because of a senous 
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Ulneu which kept the traveller in hi3 bed for more than two 
months. Nevertheless the ethnographical collections brought m 
ire very interesting. 

The SmoUnsky Vestmk givea the following informaliun as to 
Colonel Prjevalsky. He was bom on April 12, 1S39, at the village 
of Otrodnoye, in the Smolensk district Ills mother and Ills old 
nurse, both ^till alive, were the hr'it who inspired him with a 
M arm love of nature, and his life, on the estate of his mother, 
contributed to the development of this love, He studied at the 
Smolensk College (gymiiasimn), and no twiths Lauding the desire 
of his mother, who wished him to enter a university, he entered 
os a sub-olficer in the Folotzk infantry regiment Promoted to 
the OTade of officer, he went to the iiiililary academy, and soon 
we find him ns an officer during the Polish campaign, and after- 
wards as a teacher of geography and lublory in the cadet school 
at Warsaw. A keen limiter, he could not &tay long 111 a city, 
and he soon undertook a journey to the Oussoun, This detei 
mined his ultimate career; the nehness of the fauna and the 
pleasure of hunting in uncivilised countries determined him to 
undertake further journeys, first to Southern Mongolia, then to 
Lob -nor, and finally to Tibet, which he reached lai^t year 

Under the title of “The Expiring Continent," Mr. A W 
Mitchinson gives an account of his travels in Senegambia, 
mainly of journeys he made up the rivers Senegal and Gambia. 
The work contains no dates, thus detracting somewhat from us 
scientific value, and abounds with speculations and reflecUoua on 
all sorts of subjects connLcted with Africa, His notes on what he 
saw during hia jourucys are of value as showing the recent con 
dltion of the country visited, and, as may be inferred from the 
title, the author’s vievis are rather desponding His inference 
from his observations on tlic small district vi'.iled by him, that 
the African continent as a whole is “expiring,” is far too 
sweeping. While like the other coiilinents it contains “desert 
places,’' the bulk of it, so far as we know 11, is capable of the 
greatest industrial development That its waters are drying up 
El a whole there is no reason for bdievmg , but evidently in this 
and in other reanects there is ample room for trustworthy scientific 
examinabon 'I he publishers aie Allen and Co. 

The Febiiiary number of Pitermami s Miithtilungm begins 
with a paper on the Chukchis on the shores of the Arctic 
Ocean, their number and present position, baaed on two ai tides 
by O Nordt[Vist and I„ieiit Hovgaard. Dr Gustav Rnddc 
contributes the first part of a narrative of his j mmey to Talgsch, 
Aderbcijan, and Sawalan 111 iS 79-80 From the papers in the 
North American Kt^>nnj a Jong account is given of M Desire 
Charnay's explorations of the ruins m Cent! d America There 
Is an elaborate and detailed map, with arcompanying text, 
illustrating Dr Junker’s journey ihiough the valley of the 
Chor Uaraka, in the F.gyptiaii province Taka in 1876. 

Messrs. W. and A. K Jounsion have sent vi-. the first two 
parts of a “Statislical Atlas of England, Scotland, and Ireland, * 
Dy Mr. G, Phillips Sevan, These two parts include Religiuui 
and Educational Statistic , and subsequent parts will be devoted 
to Industry, Crime, Marine, Ajp-icultural, Railways, Geology, 
and Mining, &c. ; there will be fifteen parts in all. In the first 
two parts a vast amount of useful statistics are graphically 
exhibited on the maps, and systematically arranged in separate 
tables, Much of the information thus exhibited could not be 
obtained from any other single source 

No 90j the concluding part of the fifreenth volume of the 
Zfitschnft of the Berlin Geographical Society, contains the con- 
clusion of the late Dr. Erwin von Bay’s interciiling j nimal of his 
journey from Tnpoli to GhSt and Air, and a paper on the regon 
which caused the recent contest between Chili and Bolivia, by 
Dr C Marten Ihe rest of the number, 130 pages, is occu- 
pied with the bibliography of the past vear, one of the most 
valuable features of this most important of geographical journal'* 
The bibliography is practically exhaustive, u arranged in a 
thoroughly lystematic manner, and Includes works relating to 
all departinents of geography. 

M. SiBiRiAKOFF has safely relumed to St Petersburg, where 
he had a brilliant reception. At a meeting of the Society for the 
Furtherance of Russian Cojimercial Navigation, M. Sibirlakoff 
pointed out the grave errors contained in Russian marine chart'., 
which caused two of his captains to mistake the Gydan Hay for 
the Ycnibci Estuary. Th'y entered it on September la, and soon 
met with thick-packed ice. The Noriiiand\\^ slopped at once, 
the Oskar Dickson proceeding some 100 versts farther to the 


south Thence the travellers had journeyed to Obdorsk, with 
Samogedes a‘; guides. 

Tub Ruppell fund at Frankfort-on-thc-Main, which was 
founded in honour of the Ncitor of African travellers. Dr. 
Eduard Ruppell, and for the cxclu'iive object of supporting 
scientific exploration, consisted of the sum of 35,57a marks 
(1770/ ) at the end of last year From this the Senkenberg 
Naturforschende Gesellschaft, at their last meeting, granted the 
sum of 3000 mark'. (150/ ) to Dr. Wilhelm Kobelt of Sebwan- 
heim, an eminent concholugist Dr Kobelt is now engaged 
uiMn the investigation of the existing and fossil moUuskan fauna 
or the Mediterranean, and had dm ing the last few years re- 
peatedly visited Italy and Sicily for ibis purpose Ills next 
lour, whicJi IS to extend from March to September, will com- 
prise Spam, Algeria, and, if possible, Morocco. We may 
remind our readtrji that the journeys of Drs, Noll and Grcnachcr 
to Spam and the Canary Islands 111 1871, asudl aa tho:>e of 
Verkruz'm to Newfoundland in 1874 and 1875, dso largely 
supported by grants from the Ruppell fund 

Geodetic AL measurements will be begun next spring on the 
slrclLli between Great St Bernard and the St. Gothard for 
connecting together the Italian and the Swiss geodetical net- 
work 

A NEW expedition will start, next spring, for the exploration 
of the Obi, under the direction of M Moisceff Six pupils of 
the Marine School of Arkhangelsk will accompany him 

There some tilk of uniting the three geograpbicil societies 
of Switzerland, those of Bcme, Geneva, and St, Gall, a<7 well as 
those which may be created afterwards, into one great Swiss 
gcjgrnphical association, which will have a central committee 
and ail annual general assembly devoted to the study of geo- 
giaphical qucatiuns, and especially of those which have a 
commercial inteiest 

Under the title of “Da^, Frauenlcbcn der Erde,” illustrated 
by A. von Schrtciger-Lcrchenfeld, A Hartleben of Vienna has 
published a highly interesting description of the social Life of the 
uomen of all nations The work contains much that is of 
etbiiographical value, and the nu nerous well-executed illustra- 
tions, as ucll as the attractive style of the text, are likely to 
render it of popular interest, 

The Austriiin Section of the German and Austrian 'Alpine 
Society held its annual meeting at Vienna, on January 26 last. 
The Section now nunibeis 1302 members, 

On January 29 a branch of the Berlin “ Centialverem " for 
commercial geography was formed at Dusscldorf, 'ITic new 
blanch is directing its main attention to South Africa 

In the place of the late Dr Mook, Dr Mantlicy has joined 
the Riebeck expedition, which u ill leave Cairo m tnc course of 
a few days, and will, first of all, proceed to Socotra by way of 
Aden 


ABNORMAL VARIATIONS OF BAROMETRIC 
PRESSURE IN THE TROPICS AND THEIR 
RELATIONS TO SUN-SPOTS, RAINFALL, 
AND FAMINES 


jVTR F CHAMBERS, in hi^ valuable and highly interesting 
article (vol xxiii p. 88) under the above title, has made an 
important step towards placing the relation between secular weather 
changes and sau-spots on a more substantial ba*is than it has hither- 
to occupied 'Hi IS has been mainly effected by his employing the 
mist reliable data we at present possess of the latter phenoLocna, 
thereby bringing the salient features of (heir minor variations for 
the first time into direct |coinpanaon with a definile meteoro- 
logical dement, which, it may be remarked, possesses the distinct 
advantage of representing the integrated effect of changes 
occurring throughout the entire atmospheric envelope 

He has also shown liOw the remarkable lag which takes place 
in the occurrence of the dritical barometric epochs aL the more 
easterly stations may be utilised to previse faiiime:. from a 
knowledge i«f what is going on at mire westerly one'i. 

This however would only be practicable if we knew for certain 
that famines 111 all the districts mentioned, invariably took their 
nse from one set of conditions, such as failure of the usual 
summer rams, preceded and accompanied by high barometric 
pressure. In attributing the majority of the famines occurring 
within the tropics to such a proximate cause, Mr Chambers 
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would so doubt be correct , but this rcUtion between pressure 
and rainfall, strange tbongh ihe fact may appear, does not appa- 
rently hold in the w^mter in the sub tropical region of Northern 
IndM, nor is famine always caused in thu region by a failure of 
summer rain alone 

For aa Mr. h. A. IIill has shown m a paper on ‘‘Variations 
of Kainfall'in Northern India" (*' Indian Meteorological 
Memoirs,” No vii, p 204), a heavy winter rainfall generally 
coincides with a ht^h barometric pressure over Northern India, 
and vu€ vershf while two of the most severe famines in Mr 
Chambers' list, vi/ , those of 1837-38 and 1860-61, in Northern 
India were caused by “a partial tailuie of the summer rams, 
followed by an almost complete absence of the usual winter 
fall.” 

It is straining the evidence therefore to attempt to relate these 
famines, as Mr, Chambers has done, to the picviom occurrence 
of high baromeinc pre«‘Siires, since jf the lau just quoted held 
good, the famine of 1860-61 was mainly due to the absence of 
winter ram, caused by the hu pressuie winch observations show 
actually existed at that time, and the same was very probably 
the case in 1837 38, a strongly- marked epoch of sun-spot 
maximum 

It has moreover been shown by Mr II ill in the paper just 
referred to that “the summer rains of the Norlh-^^ est I'roviuccs 
and Rajpootana have failed quite as uAeii when ‘^un-spots were 
numerous as when they wcie few, but whereas in the former 
case a comparatively slight seal city has geneially been developed ] 
mlo a severe famine through the failure of the winter rains, this 
hoa seldom happened 111 the latter case, the distress at such 
times being illeviated by the in-gaihcriiig of ihe rabi Imrve t, 
rendered more aljundaut than usual by a copious w intei fall ” 
This saving clause with respect to the winter rainfall of Noithern 
India does not unfurl uiiatcly apply to Southern Inilii, where 
failure of the usual mrnsooii supply means drought and probably 
famme until the next m(jnaoon, 1 e fur an cniire year 

On the w'hole it is jdain that high and low atmospheric 
pressures differ specifically 111 their effects m dilRrcnt parts of 
the Indian peninsula, since while Llie formei is gLiierally asso- 
ciated with drought 111 the suutliern provinces, the laller in the 
winter is almost equally fiital in the northern piovincts If 
therefore the future prevision ol famines is to be b.istd on the 
empirical law conned mg high bai unietnc pressure with the occur- 
rence of druught and famine, propounded by Mr Lhambcis, it 
must be remembered that this law stiictly applies only to regnms 
wheie the annual water supjjjy is dependent upon the mon'^oons 
alone, and thercfoie lying for the most pait between the two 
tropics 

It may be remarked that at least half of the Indian pemnsuU 
lies north of the tropic uf Cancer 

Though I am sceptical as to the idea of motion from west to 
cast, conveyed by the existence of a lag at the more easterly 
station'!, this 111 no way affects the possibility of prevision as long 
as the Jag remains fairly constant I am therefore of opinion 
that in regard to this i[uestion the evidence furnished by Mr 
Chambers is exceedingly valuable, and that so _long as districts 
are ordy taken into account that lie within the Irujncs, such as 
Southern Indin, the possibility of prevising fammts by noting 
the occurrence of barometric maxima at more westerly stations 
may 111 lime be accuaipbshed For Noithern India, and pro 
bably other similar sub-tropical regions, the mattci is at jircscnt 
more complicated K Douglas Archiiiald 

P S. — ^In the preceding Icttw 1 have only dwelt upon the 
limitation to be applied to Mr. Chambers’s conclusions in the 
case of Northern India. It is obvious however that there are at 
Least two distinct difficulties tc be cxplnined, before they can be 
finally accepted, even for countries within the Tropics, viz. (i) 
Why the barometne waves should commence on one meridian 
rather Lliaii on another, and (2) if, as Mr Chambers thinks, the 
waves of pressure travel slowly round the earth, why they do 
not reappear at the place where they started after an interval of 
■boat one year and eight iDonlha (calculated from the lags given 
in Mr. Chambers’s paper), At present there does not appear to 
be the slightest evidence to show that they reappear at ail, and 
if they do not, when and where do they disappear 7— E. D. A- 

Mr. £, D. Archibald states in his friendly criticism of my 
raper on ^'Abnormal Vann tiona of Uarometric Pressure in the 
Tropical and their Relations to Sunspots, Rainfall, and 
Famines,” that the occurrence of a decided lag m the baro- 
metric movements at eulcrly, as compared with westerly 


! sUtiuns, could only be utilised to previse famine*! if we knew 
for certain that famines m those districts to which the method u 
applied mvariatily took their rise Jiom one set of conditions, 
such as failure of the usual summer rains, preceded and accom- 
panied by high 1 jar i) metric pressure, It appear-, to me, how- 
ever, that if tlie variations of the rainfall can be <it finitely related 
in any manner to the corresponding variations of the barometric 
pressure, there is no necessity for such a liinitatiun If, for 
instance, in Northern India, ’’n heavy winter rainfall generally 
coincides with a high baiometric pressure, and vxtt vetsdf b8 
Mr. Archibald seems piepared to admit, then the occurrence m 
the 7iMnfe} of a lufi pressure would puitenJ a heavy winter rain- 
fall, and vue ve> and in this case the failure of the winter 
rams might befuic cui by observing the jirogress eastward of 
the barometric minima. 

But I am not aware that the relation above mentioned between 
the barometric pressure and the winter rainfall of Norihern India 
has yet been worked out with sufficient dtriiiiicncss for the pur- 
pose in view, for although there docs appeal to be some evi 
dence ill favour of that relation when the avenige prc'-sure and 
the total rainfall of tlie whole winter are taken into account, yet 
on the other hand it i', now known that the short rainy peiiods 
of the winter are periods of relatively lino pressure It is not 
iinpiobablc tlul these periods of low pressure, and ihe rainfall 
which accouipanits [lieiii, are connected with the feeble cyclonic 
disturbances which (ns appears from the chails of storm- 
tracks published by the American (Tovemmeiii) occasionally 
enter the noith-wcsi tif India in the winter nionllis and Liavel 
down the CiAiigcs Valley somcLiin s as far Bengal 7 he facts 
conceiuing ihe^c wnilci i.iins sccui to accord fai belter wjili this 
view of llitir oiigin than with the old notion of llieir connection 
with the uppci anti-inonsuun cmicnt, an idea winch I observe 
has now bcLti abandoned Iiy Mr lHanfnrfl, the Meteorological 
Ketiorter to the Ciuvcrninenl of India, although U|) to a recent 
date it WHS ^till letainrd by some other Jnduii melcnrologi'^tB. 
The question is as \ei involved in much ob-cuiity, and I must, 
with the above suggestion, leave it to be dealt with by those 
mure immediately Lonctrned 

But whate\cr the relation between the winter lamlall and the 
liarometnc picssure nny be, 1 cannot help thinking that Mr. 
Aichiliald attaches an cxaggeialed iclalivc impoi lance Ifi ihe^e 
wuitei lams, for, from the icgister of Allahalnd, the capital of 
the province, it ajipcars that the wintu lain amounts on the 
average to only 1 54", whereas tlie avei age suinniei lam amounts 
to 36 84''. And Miiiilarly at Delhi, the average total winter lain 
Is only 3 01", while th it of the summer is no Jess thin 24 60" 
Such being the case, 1 think it would be difficult to prove that 
“the famine of iSOo-61 m the North-West Frovincis was 
;/mj//^Mlue to the fibstnce of the winter ram,” more uspendly as 
the summer ram of i860 m that province wn& deficient to the 
LXtent of nearly onc-JiaJf, the fall having aniounlcd to only 54 
per cent of the average 

Neither does it seem dear why the methods of forecasting the 
general chaiacter of a coming sea<;on, which are suggested m my 
l>aper, should of iiecc'-sity be applicable only to nitertropical 
regions. It is tine that 1 have dealt only with barumctiic dita 
furnished by statinus lying within the tropics, but my only iea''on 
for doing so wns that thcic seemed a better piospcct of obtaining 
definite results from the lecords of tropical stations, where the 
wc'ather is generally of a comparatively settled character, than 
fiom those of stations situated m extra- tropical regions, where 
the weather is generally more disturbed Indeed I am not 
without hope that the results 1 have obtained will induce 
European meteorologists to take up the subject with a view to 
the poBhibdity of prevising the general character of coming 
seasons in Europe from observationi recorded in Amenca 

Frkd. Chambers 


STANDARD THERMOMETERS 

J^EAR SIR, — The Kew Committee have instructed me to 
forward you the enclosed Memorandum on Standard 
Thermometer'S, and to request on their behalf that you would be 
so good as to publish u in Nature if you consider it suitable 
for imertion. G. M Whipple 

Kew Observatory, Richmond, Surrey, February 9 

Dr. Leot^ahD Wat do hat recently communicated to tbc 
Amencan Journal of Sctenee an article entitled “Papers on 
Thermometry from thr Winebeoter Observatory of Yale Collage.” 
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In it he treats of the errors of three standard thermometers con 
Rtructecl for him at the Kew Ob'iCr\atory, and after describing 
minulely the instruments, the manner in which he verified the 
accuracy of the positions of the fiKcd points, and the appliances 
he used in the aork, proceeds to state that he then rigorously 
examined the thermometers for errors depending on calibration 
Of these he says “The results of our calibration are given in 
the following table The ubscivaliona were made with Appa- 
ratus II , and special care was taken to guard against ^Lny changes 
of temperature The reduced results are as follows, where each 
line IS the mean of three observations : — 


Thermo- 

meter 

Date 

1 , 

Liiiii- 

Extreme piKtd 

readings of 

col 

Currrclion fur 
call bran un error 

Kew, 578 

i 69 o 

Oct 15 

n ! □ 

- 11+ 33-6 1 32 4^7 At 32 C - +0-007 

+ 31 04 65 I 1 32 507 65 C - -0-014 

+ 63'?+ 9!*'6 j 32 487 99 C. = +0*007 

Kew, 584 Oct. 15 

i 

1 

1 

+ 32 2+ 82 3 , 49 040 
+ 76*1 + 127 3 1 49 068 
+ 119 I + 170 I i 49 078 
+ 162*2 + 2I3'2 49 060 

79 F = |-0'02I 
123 F = -0 006 
166 1‘. — -0 016 
212 F = -H 0*001 

Kevi, 585 

Ocl IS 

- I '0+ 50 9 1 49 813 
+ 49 0+100 9 , 49 843 

+ 99 1 + 151 7 ; 49 820 
+ 148 9 F20I 0 1 49 S07 
+ 199*2 + 250 8 , 49 747 

50C = +0 or5 
loo L — 0 ooo 

150 C = 1 0 008 
200 C = + 0 029 
250 C = +0 no 


Rema^rks — The observations weie all made by daylight, and 
at one silting for each thermometer Ihe extreme vaiiatiuns of 
the tempeiature of the room during the obseivations as measured 
by two LhcrmuuiGter>, one at each end of the tube being measured, 
were as follows — 

Kew, 578 = o o F 

584 - o I F 

585 - o I F. 

nie length of the column used for the Kew caldiratinn, and 
by which the thermometers were graduated, was 5 026 C for 
Kew 578, 10“ 405 F foi 584, and 10" 673 V , For Kew 585 We may 
therefore conclude that lietween o” and 100’ C, the errors of the 
three Kew standards depending on the calibration are practically 
insensible , for the errors ^hown above aie tou small to be 
certainly detected, owing to the width of the lines which make 
up the giadualinn of the theimometer scales 

Accidental errors of giaduation could not be guarded against 
except ]iy the diiect examination of e^ery degiee, and that 
accordingly has been done 

The tedious examination of each degree was accomplished 
with the aid of Prof. J E Kershner We used the npparatu'j I , 
and each degree was measured twice ITie resulting means were 
expressed in terms of hundredths of one division of the eyc-picce 
micrometer, and gave a sulxlivision of about ^tiVoi uh'dio 
TTTTO of r in the cases of Kew 578, 584, and 585 respectively 
Inere were about 2300 separate micrometer readings made, and 
the result of the reductions shows that no sensible accidental 
errors have been introduced into the graduations of these 
standards 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

CamdrtdGE —The latest edition of the schedule of subjects 
for ^ the Moral Sciencea Tnpoa fully recognises physiology In 
the advanced part of the examination siiccial knowledge is 
required (i) of the physiology of the senses and of the central 
nervous system ; (2) of experimental inveatlgationa into the 
intensity and duration of psychical states , and (3) of iiuch facti 
of mental pathology as are of psychologiiil interest. Questions 
will also be vet relating to the philosophic treatment of the 
relation of body and mind as regards boUi the method and the 
general theory of psychology, Mr, Lewes’s “ Problems of Life 
and Mind," vols. lii, v.. Dr. Miclioel Foster’s “ Text- booh of 
Physiology," Dook 111,, Wundt's “ Fhysiologische Psychologic,’’ 
Fechner^ " In Sachen der PaychophyKik," Mandsley's “ Physio- 


logy of Mind " and *' Pathology of Mind " are among the books 
recommended 


Mr J. M. H Munro, D Sc, Lond., 1 ' C S , has been 
elected resident Professor of Chemistry in the Wilts and Hants 
Agricultural College, Uownton, Salisbury, and he will act in 
Lo operation with Prof A II Church, M A Oxon Dr Munro 
headed the list in first-class honours in chemistry at both of the 
examinations for the B ijc degree, and obtained the chemical 
exhibition of the Univcr-ity in 1874. He was also classed in 
botany and vegetable physioln^, and m logic and moral philo- 
sophy, and took the Doctor^ degree in 1877 He recently 
received a grant from the Chemical buciety 111 aid of a research 
on which he is at piesent engaged 


SCIENTIFIC SERIALS 

The FiQtetdtHi^s of the Royal Insh Academy Science part 
5, vol 111 , sericii 11, December, iHKo, contains — W R Roberts, 
on the satellite of a line meeting ,i cubic. — A II Anglin, mathe- 
matical notes. — Prof. J P O’Reilly, on the directions of main 
lines of jointing observable in the rocks about the Bay of Dublin, 
and their relatinns with adjacent coast lines , — also on the corre- 
latum of the lines of faulting of the Palamow coal field district. 
Northern India, with the neighbouring coast lines — Prof E 
Davy, preliininary report on some new' organic nitniprussidcs — 
Prof VV King, preliminary notice of a memoir on rock-jomting 
111 its relation to phenomena in physical geography and ph3rsica1 
geology — F Knott, on some anomalies in human anatomy 
(woodcuts). — Prof Mackintosh, note on the occurrence of a 
preinaxillo- frontal suture in the skull of the koala {Phasco/are/oi 
tinereuf (with plates lo to 13) — G H and G A. Kiriahan, 
euntes or basic fels tones of Silurian age — G II Kinahan, sup- 
posed Upper Cambrian rocks in the counties of Tyrone and 
Mayo 

"I HE D'oieedfni^i of the Royal Irish Amdemy — “Polite 
Literature and Antiquities,” part 2, vul. 11 series ii, December, 
1880, contains the following pajiers of lnte^e^t to the student of 
nature — W Frazer, description of a great sepulchral mound near 
Donny brook (111 Co Dublin), containing human and animt] re- 
mains, as well as some objects of anliquarmn interest referable to 
the tenth or h^elfihcentnnes (woodcuts). — G Allmaun Armstrong, 
particular^ relative lo the finding of human remains m the neigh- 
bourhood of Dundalk (wooduit) — K J Usaher and G H 
Kinahan, on a subnmnne crannog at Ardmore, Co Waterford 
(pUtc 1 and woodcut) — Thos Plunkett, on an ancient settlement 
found about twenty-one feet beneath the surface of the peat in 
the LOal-bog at Boho, Co Feimaiagh (plate 2) 

The Scientific Proceedut^s of the Royal Pu/din Society^ voL 11 
new senes, part vii , November, iSSo, coiiiains —V. Rail, on 
the mode of occurrence and distribution ofdiamonds in India — 
A B Wynne, on some points m the physical geology of the 
Dingle and iveragh Promontories — Dr C A. Caiucmn, on the 
action of water upon mercuric sulphate — J H I uhy, voluntary 
act of self deslniclinn by the worker bee — G. F, Fitzgerald, 
F I C D , notes on fluorescence. — ^'Ihos Plunkett, on chert in the 
limestone of Knockbeg, county of Fcnnanagh (woodcut) — 
U M, Barrington, M. A , ou the introduction, of the squirrel into 
Ireland (with a map). 

Vol HI , new scries, part 1 , January 1881, contains ■— C E 
Burton and Howard Grnbb, on a new form of ghnbi micrometer 
for U'-e w'llh astronomical telcacnpes (plates i to 4) — E. T. 
Hardman, on a travertine from Ballisndare near Sligo, containing 
a considerable amount of strontium. — W. Smith, preliminary 
note on the manufacture of paper from melic grass (Molima 
(ctrulea). — D. M'Ardlc. — On some new' 01 rare Irish llepaticEc 
(with plates 5 and 6). — Percy Evans Kreke, on North Amen can 
birds crossing the Atlantic (with tables). 

Journal and Proceeding of the Royal Society of Nrw South 
WdleSt vol. xiii , 1879 (Agents iii London Messrs Tnihner 
and Co.), contains— On the “gem" cluster 111 Argo, by H. C 
Russell. — On the water of Sydney Harbour, by the Key. W H. 
Sharps — On the anatomy of Distich opora, with a monograph of 
the genus, by Rev J E. Tenison-Wootls (two plates), — On the 
geological formations of New Zealand compared with thoie of 
Austria, Iv Ur. Jas Hector.— On the languages of Australia 
m connection with thooe of the Moxambique and of the soutli of 
Africa, by Hyde Clarke. — On Ottelia pn^erUa, F v. M., by 
Boron von Muller, with a plate (an alisma like leof-iiiipraBEiAn 
I from the green-bush quarry near to Parramatta, apparently allied 
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to Otitba ovalifoba) — On a compiled catalogue of latitude 
■tors, epoch i8do, by H. S Hau 1 ciD<>,— On the occurrence of 
remarkable boulders in the H a wkes burg rocks, by C S. 'Wilkin- 
lon.— On the Wentworth hurricane, by H C. Russell — Abbtfoct 
of the meteorological observations taLen at the Sydney Observa- 
tory, by H. C Huasell, (January to Decembcri 1879). 

AmiTMcan Journol of Scuncf, December, 1880 — Note on the 
zodiacal light, by H C lewis. — The early stages of remlla, 
by £. B Wilson. — Geological relation^ of the limestone belts of 
Westchester, co. New York, by S D Dano — Abstract of some 
palxontogical studies of the life- history of Sftrt/er brevis^ H, by 
tl. S Williams. — Index to vole. xi -xx 

youtnal of the FmfdtlQi Institute^ January. — Experiments 
with the Forlina machinery of the steam yacht Anthracite^ by 
Chief- Engineer I bherwood — The dt termination of >>ilicon and 
titanium 111 pig-iron and ^ tcel, by Dr, Drown and Mr. Shimer. 
— An adaptation of Bessemer plant to the ba.sic process, by Mr 
Holley. — -The value of the study of the mechanical theory of 
heat, by Mr. Wolff — Bla'^ting, by Mr KirU — On the whole- 
aomcnesB of drinking-water, by Mr. Haines — An inquiry into 
the laws of the beautiful in inisic, by Prof Claike 

The 1 a.st number of the Journal of the Physical and Chemical 
Society (Kassian) contains besides minutes of meetings, papers 
on the electrolyse of formic and mellite acids, by M N Bunge. 
— On the variations of the quantity and prei^surc of oxygen m the 
lungs by Prof. Ivan Setetenoff —On products of the decompo- 
sition of albuminous matters, by Dr Danilevsky —On hops by 
M Tchelfh ; and several smaller notes on organic chemistry. — In 
the physical part, M. Shvedoff continues his researches on bail, 
trying to establish by various very mteresting arguments the 
cosmic origin of hail, which he con(.iders as a variety of meteo- 
rites. — M. Kcinboth deicnbes a new naphtha baromeler which 
has a great ^en'sibility. — M Van der hlith gives several new 
malheiuatical formulse concerning electrodynamics 

The Ech'xftm der physikahsch okcnovuschen GestUscHaft %u 
Komgsberg (1879, 1. and 11. , 1880, 1 ) —These parts contain 

the following papers — On the Uredo fungus, by Dr Ca.tpary — 
On the Gas Iroa theory, by Prof Kupffer — On pisciculture, by 
Dr bcidlitz. — On some acoustical and optical experiments with 
the tele} ih one, by Prof. Berthold — On the phonograph, by 
Dr Zenker,— On the aiiceslon> of carnivora, by Dr. Allirecht — 
What IS species, and what variety ? by Dr Ca^parv. — On bacteria, 
by Dr Baumgarten — On the observations made at the station 
for mca*>uring the temperature of the soil in various depths at 
the Botanical Gardens at Konigsberg, l>y Prof K Dorn — On 
some periodical phenomena in inorganic nature, by Dr Jentsch. 
— On the ancestors of hoofed aniirals and Edentata, by Dr. 
Albrecht. — On the rhythmical motions in the animal and in the 
human body, by Prof Grimhagen.— On the fauna of New 
Zealand, by Prof Zaddach. — On the archaeopleryx, by Prof, 
Zaddach — On the ancc&tors of rodentia, by Dr. Albrecht. 

Bulldm de V Academxe Royale dei Scimeei {de Ift/pr^ue), No 12, 
1880 — Application of the tuning-fork to study of the propagation 
of sound and vibratory movcniCDtS) in liquids, by M. Moniigny — 
On the falling stars of November 27, 1880, observed at Brussels 
Observatory, by M. Hou^eau — On two plesiosaurs of the lower 
lias of Luxembourg, by M van Benedcn — Science and the 
imagination (lecture at public s/ance), by M. Stas —Voyages 
and metamorphoses of a drop of water, by M. Van der 
Men sbru^he.— Announcement of the resulti of prize compe- 
titions.— KeporLs on memoirs, &c. 

Rn/uta SciffUfico-Jitdujtrta/e, No 1, January 15 — Singular 
vcTlicillate configuration (in the form of a rose) of the laminse of 
crystallised w a ter, by Prof. Bombicci — On storms, by Prof. 
Contoni — A modification of the Ruhmkarff coil, by Dr. Scarpa 
and S. Baldo. — ^Two new species in the Mediterranean fauna, by 
Prof Kichiardi. — Some ammonites of the middle lias, by S. 
Canavan. — Paramagnetism and diamagnetism of liquids, bv 
Prof. Morangoni. — Experiments proving that air saturated with 
moisture 11 an insulator os well as dry air, by the same. 

Journal de Physique^ January.— Atmospheric absorption of 
ultra-violet radiations, by M. Comu — Experimental rc'earchea 
on the psychrometer, by M. Mactf de Ltfpmay. — On the division 
of instantaneous currents, by M. Brillouin.— Electric exflorateur 
of M. Tronvtf, by M. Gnnel. — M. Trouvi^'s apparatus fnr exa- 
mluatlon of deep natural or artificial cavities, by the same. — On 
resultant sounds, by M. Nlcotn. 


SOCIETIES AND ACADEMIES 

I ONDON 

Royal Society, February 3, — Prof, Owen read a third part 
of his description of the great extinct horned lizard of Australia 
{Megalamapn^ca') The materials had been transmitted from 
the •^omc formation ard locality-petnfied drift-bed of King’s 
Creek, Queen^'land, ns the subjects of Parti, and were discovei^ 
by Mr. Geo. Fred. Bennett, about thirty feet from the fossil 
skull. Th^ proved to be, when recomposed, the oppai^ite 
extremity of the animal, and comUted of an cBsifitd sheath of 
the tail, in annular segments <iupportiDg conical cores of horn-like 
weaprns Of these segments the three terminal (nes hod 
coalesced , a fouilh detached segment fitted the antepenultimate 
Ting Each ring, save the last, •>upported tw o pairs of born cores, 
of which dimensions w ere given and drawings exhibited of the 
natural Mze From tip to lip of the dorsal pair of the antepen- 
ultimate segment measured (cn inches. Tn this segment was 
included ihc corresponding vertebra, exemplifying the caudal 
modifications of the type of the dorsal, (.acTHl, and other vertebrx 
of Megalania described in the ports communicalcd to the Royal 
Society m 1858 and 1880, Tnc author then entered into an 
exhaustive review of a nalogouB caudal armature^ m ol her animals, 
Tlie neare<:t approach, in the class Ripiiba^ was made by the 
small existing Australian lizard {Moloch hofndus) and by the 
Vroniastix pftneeps^ recently described by the late Arthur W. E, 
O’Shaughnessy, of whom Prof. Owen spoke in terms of deep 
regret and respect 

The Mipports uf the caudal horns or >;pincs m Llie above ^moll 
lizards retained the immature condition uf fibro-cartilage. Ex- 
amples where histological development had proceeded to ossifica- 
tion were cited from recent and fossil Ripiilta. In the latter the 
nearest approach to the caudal armature of Me^lama was pre- 
sented by the SaUdoiaurus^ of the Dorsetshire has, A still 
nearer resemblance to the singular structures described in the 
present paper was made by certain extinct species of gigantic 
armadillos, e g. Glyptodon a^tper^ from South American teriianes. 

The author assi nated Ibis repetition or lingering of a reptilian 
osteodermal character in the mammalian class with the pieviously- 
known repetiiinn of the horny scutatinn of lizards 111 the mam 
malian pangolins {Afanu) be referred to the low dental condition 
in the numerous similar simple teeth of armadillos and the still 
lowci characters which had ^uggcstcd the ordinal term " Eden- 
tata ” He cited Ihe tenacity of life and long continuance of the 
muscular irritability after death in the sloths; the winter sleep 
of bats and certain rodents, with their faculty of circulating blood 
in Ihe venous state ; the quills in hedgehogs and porcupines as 
indicative of a repetition of a dermal character of an ovqiarous 
class ; the anatomical modifications giving a faculty of flight, as 
in Pterosaunans 

1 he sole common organic character of, and peailiar to, such 
members of a large and otherwise much varied group of mam- 
mals was a cerebrum, small, not extending upon the cerebellum, 
smooth or with Few and simple convolutions, but w'lth the hippo- 
campal commissure ascending to connect the hemispheres above 
the lateral ventricles, and so constituting the anthropotomiral 
'* corpus callo Bum.” A still lower group of mammals had no 
such commissural development, but this common cerebral charac- 
ter was associated with as many and great variations of inferior 
structures as in the T issencephala. The Lyencephala included 
the marsupials and monotrexnes. 

Tn the ai^cussion which followed the reading of the paper the 
chief objection was an averment I hat the author had no evidence 
of ita subjects having belonged to Megalama pnsca^ and that 
th^ were more probably parts of rome Chelonian reptile. 

To this the author replied that be had evidence both negative 
and positive. From the year 1857 he had received parts of the 
skeleton of a great terrestrial reptile from localities hundreds of 
miles apart in the provinces of New South Wales, Victoria, 
Queensland, but not a single fragment of a carapace, plastron, 
or other charactenstic part of a Chelonian ; every large rep- 
tilian fosHilwaa not only *' Lacertion,” but of the very genus and 
ipeciea Megalama friscat Perhaps no port of the axial skeleton 
was more differentiated than the occipital vertebra in a lizard 
and a tortorc. In the latter the elements remained as distinct 
as in a fish , in the former as confluent as in the mamma] , tins 
at least was the case in Moloch as it la in Megalama Finally 
Prof. Owen pointed to the vertebra in organic connection with 
the tail-sheath m Ihe roisils last received; it was Locertian, not 
Chelonian. 
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“On a Method of Destroying the lilfrects of Slight Errors of 
Adiustment in Expenmcnta of Cbangci of Kefiangibility due to 
Uelatire Motions in the Line of Sight," by K. J. Stone, F K S j 
Director of the Radchflc Observatoryi Oxford 

Let arrangements be made for the reversion of the pi isms 
without any dii^turbance of the other optical arrangements, 111 
eluding, of courac, the position of the cylindrical leas, if one be 
used Any slight errors of adjiifitment which prevent the light 
from the star and the companson light from falling upon the 
train of prisms under the iaine oulicin circu ms lancet, so far as 
mere direction is concerned, will nave opposite effects in the re- 
versed positions of the prisms , but the separation of like emergent 
lights due to relative motion will remain unchanged by the 
reversal of the positions uf the prisms 

If, therefore, the apparent change of refrangibility due to 
relative motion remains unchanged by the revorbion of the 
prisms, all doubts about the effects of errors of adjustment will 
be removed But if the results in the reversed positions of the 
jjrisms sensibly differ, then the existing errors of adjustment 
must be removed, or their effects allowed For by talcing a mean 
of the results in reversed po-itions, before any reliance can be 
fairly placed upon the determination of relative motions in the 
line of sight 

A reversible spectroscope was arianged liy me, and made by 
Mr, Simms, some ycirs ago, but I have never biiicc had an 
cauatonal, with a good driving clock, under my control, ilK 
winch the cx^ienment indicated could be properly tried 

With the direct prisms now in nse llie required reversion can 
be easily arranged I am not likely foi some time to have the 
lue of a good equatorial, and I therefore publish llie plan uith 
the hope that some one more fortunately situated may give it a 
fair trial 

The experiment is a crucial one, and m my opinion should be 
tried. 

Chemical Society, February 3. — Dr Gladstone, vice pre- 
sident, in the chair — It Mas announced that a ballot for the 
election of bellows M’ould lake yiJace at the next meeting of the 
Society — The following papers were read- — On the estimation 
of organic carbon in air, by Drs Dupre and Hake, The carbon 
IS converted into carbonic aad by passing the air ovei heated 
oxide of copper; the carbonic acid thus produced absorbed by 
baryta water, and the carbonate is converted into sulphate which 
ii weighed. The carbonic acid present m the air, as such, is 
estimated in a similar way and deducted The mean quantity of 
organic carbon in leu litres of ordinary London air was 0*000154; 
Boussmgault and Verser found ten times as much The authors 
also refer to the results obtained by rettenkofer in his m ell- 
known experiments on the eliminalinn by animals of H and 
CH4 Pettenkofer seems to hive entirely neglected the organic 
carbon in the atmosphere, and Ihus his results rec^uire very 
important corrections.— On ^the action of the copper-zmc couple 
upon nitiates and the estimation of nitric acid in water analysis, 
by M W Williams, Some stnps of clean zinc foil are placed 
in a wide month stoppered bottle and covered with a 3 per cent 
solution of copper sulphate when the zinc has acquired a sufTi* 
cient coating of copper the solution is poured off and the copper 
zinc couple washed. The water to be analysed is then poured 
on the couple and allowed to remain for some houn at 24* C , 
after the addition of a Ihtle pure sodium chloride. The nitrates 
are thus completely converted into ammoqia, which is estimated 
by tiesslensing.— On the position taken by the nitro-group on 
nitrating the dibromo-toluenes, by R. Nevile and A Winther.— 
Ob some of the vanous derivatives of toluene and the tolnidincs, 
by R.' Nevile and A. Winthcr 

Anthropological Inatltute, January 25 — Anniversary 
Meeting, — Edward B. Tylor, F.R.S , president, in the chair — 
Dr, Tylor, the retiring president, pive the annual address on 
the year's progress of the science of man and civilisation. He 
described the excellent arrannmenti in the Umt^ States for 
supplying Indian agents, missionaries, and others in contact with 
native tribes, with manuals to guide them m collecting informa- 
tion as to laws, customs, languan>, religion, &c , the very 
memory of which will die out with the present generation of 
Indians. He contrasted the active intelligence of the United 
States in this with the fact that the Dominion of Canada, though 
kindly and wise in their practical management of the Indians, 
do not seem ahve to the value of the scientific knowledge which 
is being lost among them for want of a little cost and trouble in 
collecting it. Dr. Tylor also spoke of Frof. Flower's study of 
the mountameeri of Fiji, the Kai Coin, a race who have the 


narrowest skulls of all mankind The public have not yet 
become aware of the value of minulc measurement of skull 
dimensions, but Prof. Flouer has clearly shoMn in it a means of 
bringing the study of races under arithmetical calculation, a step 
vihidi will do much to bring anthropology among the exact 
sciences — The new president is Maj nr-Gcneral A. Pilt-Rivcrs, 
F R S 

Physical Society, February 12 — Prof W. G. Adams m 
the chair. — Tins being the annual general meeting, the yearly 
report was read by the Chairman, Fhe report showed that the 
Society now numbered 321 members as against 298 of lost year 
Two eminent members, Sir T II Elliot and the Rev Arthur 
Kigg, had been lost by death The*^Miety had decided to 
rcpuldisli the scientific papers nf Dr "Joule in a collected form 
— Dr, Atkinson, treasurer, read the balance sheet for the past 
year, which showed the Society to be tlourijihing — The new 
Council and Ofl'icer'i were then elected, Sir W Thomson retain- 
ing the presidency — Mr Bake well and Herr G Wiedemann 
were created Honorary Members — Votes of thanks were past*ed 
to the Lords Commissioners of the Council of Education for 
granting the use of the meeting room to the Society, to Prof, 
Adam<^ and to Dr Guthrie, the demonstrator, the auditors, and 
the secretaries, Professors Rheinhold and Roberts — Tlie meeting 
w as then resolved into a special general meeting, and a resolution 
pm and tamed giving the Council power to invc'l money of the 
Society 111 the name of the Society, or of persons appointed by 
them, m certain stock, home 'ind foreign — The meeting was 
then constituted an onlinaiy one, and Mr T Wnght-on, C E., 
read a paper by Prof Chandler Roberts and himself on the 
density of fiuid bismuth By meins of the oncosimeter, an 
instrument which records on a band of paper the sinking or 
floating effect of a ball of the Rolid metal immersed in the 
molten metal, they had detenninerl the density of fluid bismuth 
frum SIX experiments to lie 10 055 A former value by a dif- 
ferent method was 10 039 In the discussion which en ucd, 
Ml Wrightson stated that his cxpeiimcnls proved solid cast 
inm to be heivicr than fluid, and to sink in the hlter when first 
immersed, but it rapidly became Ii yhlcr as its temperature rose, 
till It floated when in its plastic state, and was consequently 
lighter than when in the molten state The oncosimeter could 
be utilised foi determining the change of volume in melting 
rocks, and Prof. Chandler Roberts suggested that it might throw 
light on the diflerencc of state between the carbon of grey pig 
and white iron — Dr O J. I.odgc exhibited woiking models 
showing the hydr)stalic analogies between W'ater and elect ricity. 
A battery was rcjiresented by a pump, conductors by open pipes, 
dielectrics by a pipe closed by an clastic membrane, electrome- 
ters by pressure gauges. With these analjgncs he showed the 
action of a Leyden jar, and the passage of telegraphic signals 
along a cable. 

Geological Society, February 2.— Robert Etheridge, F R S , 
president, in the chair. — Joseph Groves, George I^wis, Rev. 
Edouard MJchin, S.J , James Osborne, and the liev William 
Sbarman w'crc elected Fellows of the Society — The following 
comuiunications were read — On the corallifenms senes of Sind 
and Its connection with the last upheaval of the Himalayas, by 
Prof P Martin Duncan, F R S — This communication is the 
result of the author’s study an I drscnption of the fossil corahs 
of Sind, und**! taken at the request of the Geological Survey of 
India Tlic history of the researches in the geology of the 
Tertiary dcpnsits of Western Sind was noticed in relation to a 
statement made some years since by the author and Mr, H M Jen- 
kins, F.G S., that there was more than one Tertury senes there, 
in opposition to both D'Archiac and Haime After a brief 
descnptioii of the geology of the Khirthar and Laki ranges of 
hills, which were called Hala Mountain by the French geolo- 
gists, the ■succession of the stratiCT^hical senes demonstrated 
by the survey under Blanford and Fedden was given, and the 
author proceeded to discuss the peculiarities of the six coral 
faunas of the area, and to argue upon the conditions which pie- 
vailed during their existence. A transitional fauna, neither 
Cretaceous nor Eocene, underlies a trap; to the trap suceeds a 
great development of Nummulitic beds containing corals, the 
Ramkot senes, some of which are gigantic representatives of 
European Nummulitic forms A third fauna, the Khirthar, 
succeeds, and a fourth, Khirthar Nan, which was a reef -building 
one; and a fifth, the Nari, is included in the Olijocene age 
An important Miocene corallifcrous senes (the Gaj) is on the 
top of all. These faunas above the trap are Nummulitic, Oligo* 
ceue, and Miocene in age, and m the first tv o European forms 
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which are confined to definite horizons, are scattered indefinitely 
in a vertical ran^e of many thousands of feet. The corals grew 
in shallow ican, but most of them were not massive limestone 
builderj, but there were occa<iional fringing reef s or rather banks 
of compound forms, which assuLed in the development of lime- 
stones. Many genera of coraK which elsewhere are massive are 
pedunculate in bind, nnd the number of species of the Family 
Fungidx IS considerable 'I'liere are also alliances with the 
Eocene coral fauna of the West Indies The depth of the 
corallifcrous schls and the intercalated iinfossihferous sand- 
stones, &.C , IS accuiding to the Survey, 14,000 feet, without 
countii)!' an estimated 6000 feet of unfitssiliferous strata in one 
particular gioup. llie subsidence has therefore been vast, hut 
not alw'ays coniinuouh + After noticing the numbers of genera 
and species m this grand senes of coral faunas and the remark- 
able distinctness ot each, the author proceeded to discuss the 
second part of his subject When president of the Society he 
had stated in his anniversary address for 1878 that he was not 
convinced of tlie truth of the theory of the Geological Survey 
of India regniding the riioccnc age of the last Himalayan up- 
heaval. The ctnisidcrations anting from the position of a vast 
thickness of sedimentary deposits overlvmg the (iaj or marine 
Miocene, nnd containing Amphuyon^ Dinoikcnum, 

nnd many Artiodaclyles of tlic supposed ^ng like ninnnant 
gr&U[i, lead to the belief that the author was not justified in 
opposing the theory enunci.lted by Lyddrkcr and the direitnrs 
of theSmvey Thcjjcjsdioii of lliese Manchh.ir stiita on the 
flanks of the inmnunin system of Sind was coniparui with that 
of tJic ‘-ul^-IJinia'nj^.m dejinsils. The faunas mcic cojiijiared, 
and the Scwalik rlepotils, ihe equivalents of the Upper MaiiLh- 
har senes of Suid, weic pronniincetl to he uf FJiocene nge 
They weic formed before and thinng the great iqdicaval of 
the Jlimalayas, and in ^ome places arc covered w'lth glacial 
deposits A comparison was instituted hetvieen thc'^e ossi- 
ferous strata and the beds of Kppelshcim and Pikermi, 
and the auilioi discus. cd the ijuestion relating to I he nge 
of tenestii.il accumul.itions overlying marine deposits — On 
two new cruioids from the Upper Chalk nf Southern Sweden, 
by r II Cai[iciiltr, M.A Commumcated by Prof P. Martin 
Duncan, F" K S Sleni joints of a cnnoid resembling iho-e of 
Bomgiutunnus have long been known m the 1‘l.iiierknlk of 
Strebtn (I Ibe) , but on the discovery of the calyx it was found 
to dilTer considerably from thai genus. It wa? then referred In 
the genus AnUdon Iiy Prof Geinitz. .Stems also resembling 
Boitrguet enuus have been found mihe upper chalk of kojungc (S 
Sweden), and a calyx resembling that described by Prof Gcinitz 
has also been found Prof Lumlgrcn kindly entrusted this to 
the author for description. For these two fossils he considers 
not only .1 new genus but also a new Family required He 
proposes for the former the name A/esorrtrms, as thi characters 
of it'' calyx ally it to the Pentaennui c The author ric sen lies 
Ihe character! dies of the genua Mtspcnnus and of the species AI 
juried (the .Swedish) sjjccies, and iLs dilTcrcnces from A/ /ttp/ieri 
(from Strehen), anil discujiscfi the relaiionshipis of the genus, 
which combiner the characters uf a Btfr/at nnus-c^dys with a 
— A new species of Cornitula [Antidon 
tmptes^a) Irom the Igiiaherga limestone nf Scania wns aUo 
described, and its systematic position dibcussed. 

Entomological Society, February 2 — Mr H T Stamton, 
president, in (he chair. — The president thanked the Society for 
electing Inin in that office, and noni mated Sir John Lubbock, 
Jlart., and Mcssis Mddola and Dntant as vicc-jircsidcnts for 
the ensuing year Two new members iverc then elected — 
Exhibitions and communications ' — Mr O SaJvin exhibited tivo 
iKixes of insects collected by Mr Champion in Guatemala — Mr 
W A Forbes exhibited a leaf from New ]lritai;i, having a 
cunous filamentous growth upon it, caU'«ed by a Coccni ^ and 
also the Jarvi of one of the from Pernambuco, which 

presented a remarkalde resemblance to an Isopod crusracean — 
Mr. K. McLaclilan exhibited a coleopterous larva fiom South 
America attacked by a fungoid ) artLsite ni), nnd a 

Noitua from South Wales similarly aitncked by an Jcnsia. He 
alio exhibited There continna, a beautiful new dragon fly from 
Eciiadar, — Mr. T R. Billups exhibited Pizomachns dishnrta, a 
hymenopterous insect new to Bntain; and a new species of 
SUbmUs. — Mr. F P Pascoe exhibited a apecimm of Ptnpatw 
NovfP-Zealandta:, and made some observations on the structure and 
affinities of this anomalous genti^ — Mr W L Distant exhibited 
a new species of Platypleura, from Madagascar. — Mr W F. 
Kirby announced the death of Dr, Gabriel Koch, of Frankfort- 


on-the Main, the author of several works on the geographical 
distribution of Lepidept^ra, — Mr, R. Meldola read a letter from 
M Andr^ in reply to some cnticisms mode at a former meeting 
of the Society respecting the publication of new species on the 
wrapper of a i^enodicol work. — 'fhe Secretary read a cutting 
from an Australian newspaper, communicated by Mr G. Giles, 
relative to the death of a child, m coniicquencc, os was supposed, 
of the bite of n small spider. — Papers rend — Mr A. G. Butler 
commuuicatcd apaper entitled "Descriptions of new genera and 
species of Heteroceious Ltpidopkra from Ta]iiin.” — Mr. R. 
McLnchlan read some notes on Odonata of the sub families 
CordtdtiHtv, CahpUrygitttE, and Agriomniv (Legion P^eudosttgma) 
cullecled by Mr. Buckley 111 the district of the Kio Bobcinaza in 
Ecuador — Mr W F. Kirby read a list of the Hymenoptera of 
New Zealand, in which eighty two species were enumerated, five 
being described as new — Mr Joseph S. Baly communicated a 
paper entitled descriptions of new species of Gahrucidtc 

Victoria (PhiloBophical) Institute, February 2 r — A paper 
on the iiu) lements of the Stone age as a primitive demarcation 
between man and other nnimals, by Dr Thompson, ELI), of 
Harvard University, was read , after which a second brief paper 
on the caves of Devoii'.Jnre was read by Mr Howard, F R S , 
in which the author, as a cliemist, pointed out the important 
bearing tliat the new investigations into the mode of formation 
of the cave floor had upon the whole question at issue 

Vienna 

Imperial Academy of Sciences, Fchniary 17. — V Burg in 
the ch.iir — Prof .Schmarda presented a paper by Henry B 
Brady, F R S , on Arctic foraminifera from soundings obtained 
on the Austro-Hunganan North Pole Expedition of 1872-74 
It will be publish^ m the Dduksthnfim dtt Atademie — F, 
Steinda diner, ichthyological inaiermls (part in) — 1 ' Wald, 
studies on cbcniical processes prodmmg energy — T' Biuclce, 
supplement to his communication of January 7 on an iincrystal 
lisable acid oblained by oxidation of egg albumen It la not 
a piue siibslance, but a mixture — E Wei'-s, on the com- 
pulation of the ditferential quotients of the radius vectni and the 
apparent anomaly in orhiis of great excentricity — T V Rohon, 

Amphwxus lanceolafiis — Dr Td H Skraup, on synthetical 
expenments iii the Cliinolin scries. 
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NATURAL CONDITIONS AND ANIMAL LIl I 
The Natural Conditions of L\isf£mL us they Affect 
Animal Lift H) K irl Semper, PiofcBSor in the 
University of Wurzburg Intcrn'ition'il Scientific 
Scries (T ondon kL^an Paul and Co , iSSi ) 

T his is mmany reapLcts one of the most intprestine, 
contiibutiuns to zoological litLiuturt which his 
appeared for some time The author is well known 
as an accomplished an itoinisL and inicroscopist who, 
after spending some years in exploring the fmna of 
the Philippine and neighbouring islands, rLturned to 
Europe, and hiving been appointed to the Chair of 
Zoology m Wuizbiirg set himself to wuik at the inor 
phological problems which Jaigcly occup) at pre 
sent the attention of anatomists His most icmarkablc 
productions m this deparlmcnl have been his speculations 
and obscr\ it ons on tin segmentation of animals and (mi 
the origin of the veitebrate kidney L iit Pi of Semper 
has the advmtigc of being something more than an 
anatomist as a traveller and one who has seen and 
studied life under mobt varied conditions, he has thought 
much and collected many f cts bearing upon the problem 
of the influence of changed conditions of life in modjf)ing 
the strucLiirc of inimals submitted to those cuiuhtions 
With the kuling theoretical consideration idvanced by 
Prof Scmpei no n ituralist who knows the history of evo 
lutionai Lheof} will a^ice, but the large collection of well 
described and well illustrated facts for which he claims 
attention m consequence of his theoretical prcconLcptions, 
are none the less inlercsting fhe book has the great 
merit of beint, one which will be found equally readable 
by the professed zoologist and by the gencril reader 
Prof Sfimper, whilst accepting the doctiine of the 
origin of new forms ol life by the natural selection of 
fittest varictu-i of pre existing forms, is unable to conceive 
of the “ fittest varieties in question, being such slightly 
divergent forms as ore normally to be found in the 
oiTspniig of all parents Though he does not explicitly 
deny the physiological importance of even such minute 
variations as are not leadily perceived by the hum m eye, 
and consequently does not openly controvert Mr Darwins 
theory to the effect that such of these minute variations 
as are fitted to given condiuons of cvistence, are per 
petuated and intensified by the suivival of those animals 
in which they occur, and the failure and death of those m 
which they do not occur, yet Prof Semper is among those 
who look for a more rapid and conspicuous method, of the 
production of new species than that taught by pure 
Darwinism He thinks that Mr Darwin has overlooked 
or underratted the importance of ** directiy tranforming 
agents ’ He is no doubt aware that U la equally possible 
to over-esbmatc the unportaoce of such action, and that 
this was dome by Mr Darwin’s predecessors Accordingly 
he examines in the volume before us such cases may 
tend to give evidence on the subject 
Such cases are to be found when an animal living 
upon special food, or in givei\ tenoperature, or light, or 
m water (still or running, firesh os saline), oc auT (dry or 
moist, still or breezy), or in isolation, or as parasite, is 
VoL xxiii —No 592 


subjected to a change in those cond lions either by natural 
processes or by Lxpeiiinent V lai)^c senes of nitural 
instinces are itfordcd by pa rs uf lupic entat vc species 
of one genus, the one liv ng un kr Ci^c set of condi 
tions, the other under conditions m whaU the factor, 
the mfluLnee of uhidi is sought, is ic n ve I r Itcied 
Very few cxpLiiments n 1 lof Scnpti rem irl s, luve 
been nude up in Lins subject, but some of lennrkible 
intcie t ire cite 1 

The lesult of the e\a n nation of the instances which 
hive been githcitd tj^cthci in this volume is not 
such as to lead to the con lu 1011 that diieiLly tran 
foimin^, agents pUy an iin^uilant pait in the produc- 
tion of new species Clim^Ld conditi jns * Mi Darwin 
his bill, ' iiuluLL in aim jbt in kfinitL iniount of 
lluetuitmg vniiblty by vihieli the while ci^anism 
IS renderc 1 in s iul tlegree pi isLie, in I it is to the 
ni n sij, 1 fiLant \ 11 at ns s > pi lured wh Ii arc selected 
by siirvivil and f\Lfl by citd t\ that new forms arc 
due ind not to th ^e // / idaptiluns cHTccted in 

the indiMdinl by ch n ed condition which 11 c remark 
ibly lire ind m re vei is Prof Semper n cognises 
(p jS) are not ti n in tte 1, is a r k to offspijng In 
oidei t) estihlsh his pcint I r )f Sem[iei should have 
been ble to ^^ive us fii tly, numemus ni-stmees of 
change of bLnetuic in the iniuKU il br u^ht about in 
□dipt twn to i eh II m tint individual s eoiulitions of 
life He pioduces v(iv k> , vliikt Lhc most Ln in^ and 
numerous Kets "whi h he ree i k ue instin es if physio 
lo^ieal ulapi iLion to 01 toleration of new conditions 
iiit/ioi/i my c ri pomin^ / if sti (n Secondly 
he should have bten able to give insLai res of the trans 
mission to olTspniit, of peculi ir ties aeqimed by the parent 
by undoubted acti in of the enviionnunt on the individual 
piicnl Such instances are excesstvelv raie, ihcugh a 
fevv aie on re ord but none arc cited by Prof Semper, 
and indeed the evidenee as at jire ent before us is such 
as to warrint the conclusion that such ti insmission 
cannot be in any vv ly an important facLui m the produc 
tion of new r lecs 

In his concluding paragraph (p 405) Prof Semper 
states that “there is a universal duficiilty of deciding 
whether a moditication whi h h is t iken pliee is to be 
ascribed to some direct determining and m idilvmg cause, 
or to the enhancing of a previously mr lificd character 
which IS frequently coniiLcted vith slIllLioh, md then 
deprt c itCb the habit of the ireiical expl in itions from 
general propositions He holds app ircntly th it we are 
not to seek an cxplanatnn ot such modiheations in those 
truths of heredity and adaptation of v ui ition and selec 
tion, which have been actually dcmon-.trated and esta 
biished by Mr Darwin, but must, if wc viould behave as 
right minded philosophers, keep before us tlie possibility 
of these moditications being due to — what? Not to a 
cause winch has been ^hown to be necessarily or even 
usually at woik, as have those to which Mr Darwin 
points, but to a cause which has ah\ ay s prov ed illusory, 
namely, the “ dire tly transforming action of the cn 
virunment It was be'cause they appealed to thia cause 
and could not show that it h id a real existence that the 
“ transformists ’ of the beginning of this century failed, 
where Mr Darwin, appealing to another cause which he 
showed was an existing cause, has succeeded Prof 
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Semper’s contribution to the subject does not tend to 
alter the low estimate which has been formed of the 
efficiency of directly- transforming agents^ nor to justify 
the "final warning'' which doses his book. It is then 
as a repertory of physiological facts of a kind usually 
neglected both by the professed physiologist and by the 
professed zoologist that this book will be found of value, 
not as the expository of new or of old theory 

After an introduction in which, amongst others, some 
interesting observations on the casting of the skin of 
reptiles and of crayfish arc given with illustrative cuts, 
we find a chapter on "Food and its Influence." The 
variety of mineral and organic substances which consti- 
tute the food of animals is noted, and monophagous and 
polyphagous animals distinguished , curious adaptations 
to a special food such as that of egg-eating snakes, with 
their gastnc teeth formed by processes of the vertebrz, 
are cited, and some remarkable examples of change of 
diet naturally occurring in a species without any modifi- 
cation 0/ structure, eg-, the New Zealand parrot, which 
used to feed on the juices of plants and flowers, but now 
sucks the blood of sheep Again, horses eating pigeons, 
vegetivorous snails (hymnseus) eating young newts, croco- 
diles, some eating men, and others of the same species 
not prone to the habit The only wcll-esUblished in- 
stances of modification of structure caused by change of 
food aie due to John Hunter, who fed a gull for a year on 
grain, and so hardened the inner coat of the bird’s 
stomach as to make it resemble the gizzard of a pigeon ; 
whilst Dr Holmgren is cited as having obtained the 
converse result by feeding a pigeon on meat The change 
brought about here is, however, not strictly speaking a 
change of structure, but rather a modification of the 
chemical activity of the gastnc epithelium. 

Many instances of wide difference of diet in closely 
allied species of animals not accompanied by any corre- 
sponding difference of structure arc given in the text and 
m the valuable notes at the end of the book. 

The influence of light is next discussed, and we have 
some stalcments as to the difference in their relation to 
light, of plants and animals Prof Semper does not 
admit the presence of clilorophyll in any animal, and goes 
so far as to say that the similarity of the spectrum of the 
solution of the green pigment of an animal with that of 
chlorophyll would not prove the pigment to be chloro- 
phyll, If by "similarity’' exact correspondence is meant, 
we should differ from him ; but it is no doubt true that 
further exact obi^ervation is needed of those cases among 
invertebrate animals in which chlorophyll has been 
supposed to be present 

Semjier holds that there is a high degree of probability 
in the view that the green-coloured bodies present in 
some lower animals in such abundance are really parasitic 
Algx like the gonidia of lichens As an argument in 
favour of this view he adduces Max Schultze’s observa- 
tion that the "chlorophyll-bodies’' of the worm Vortex 
viridi^ divide and multiply spontaneously, which he 
states (in opposition to the generally received observa- 
tions of Nageli and the statements of his colleague Sachs) 
the chlorophyll bodies of plants do not It would be 
mtcrcsiing if this should prove to be the case, and if Prof 
Semper should be destined to reform our notions of 
Vegetable histology among other things, 


In a note Semper attacks Paul Bert for saying that 
" Infusoria containing green matter decompose carbonic 
acid in the same way as vegetable cells" The French 
physiologist is well within the facts, for Priestley's 
green matter was the Flagellate Euglena virtdis. 

It IS necessary to point out that it is by no means 
proved by Cienkowski’s observations that the yellow cells 
of Radiol ana are parasitic onc-celled Algx, as Semper 
assumes, though it is possible that such is their nature. 

Light affects animals mostly through the eye only, and 
its intensity undoubtedly has a modifying influence upon 
that organ , but whether the degeneration of the eye in 
cave animals and deep-sea Fishes and Crustacea is due 
directly to disuse in any instance or to altered selection 
and heredity, is not clear. Many important facts and 
some good drawings beanng on this matter are given 
Dr Hagen informed the author that in all the species of 
cavc-bectles of the genus MachccriLes the females only are 
blind, while the males have well- developed eyes, although 
both live together in total darkness, whilst it is well 
known that many blind animals, eg. certain Mollusks, 
Crustacea, and Worms, live in bright daylight. 

Facts are cited showing that the colours of animals are 
not developed by or dependent on light, whilst the 
change of colour effected by cuttle-fish, fishes, and Am- 
phibia when light acts on the eye are discussed at length, 
and the researches of Lister and of Pouchet cited Prof, 
Semper, in common with other naturalists, explains the 
difficulty presented by the colouration of some animals, 
such as those which live in 'the dark (many marine 
polyps and worms), by the assumption that the pigment 
is the inevitable secondary product of some indispensable 
I^hysiological process The same explanation is applied 
to the phosphorescent material of many marine organisms, 
which 15 apparently useless or even injurious to the 
animals which produce it 

Temperature affords subject-matter for a chapter, 
abounding in important records of fact, which are, it 
must be admitted, quite antagonistic to the notion that 
variations in the environment in this respect can directly 
produce adaptative change of structure. The most re- 
markable instance of temperature effecting a' change of 
structure is that quoted from Weissman, who, by arti- 
ficially lowering the temperature, succeeded in rearing 
Vanessa levana from the eggs of Vanessa prorsa-levana^ 
the two supposed "species," being only winter and 
summer varieties of one. But here, though the colouring 
IS different in the two varieties, there is no adaptational 
character about it, nor a transmission of the changed 
colouring to offspring. 

A number of fhets are cited as to the supposed change 
of colour, of Arctic animafs m winter, but the conclusion 
seems to be that no such change occurs. Facts esta- 
blishing the possibility of freezing whole fish and other 
animals are given, and other facts showing that 5° below 
0° C. kills the tissues 'of such animals as frogs, and may 
thus cause death to the whole animal. Important re- 
searches of Horvath are cited, showing that the Ground- 
squirrel (SpermophiLus), the temperature of whose body 
15 in summer like that of man, abbut 38° C., can, during 
Its winter sleep, sink to as low a temperature as a° C. 
without injury ; its body] in fact has, at this period, the 
same temperature as that of the surrounding air. The 
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rabbiti on the other hand, is infallibly killed when the 
temperature of its body is reduced to 15“ C The 
glacier flea {Desona glacialts^ one of the Thy san lira) is 
cited as an example of an animal taking up by preference, 
Bs It were, a permanently cold life-arena ; whilst as 
examples of endurance of high temperatures we have 
Crustaceans found in hot springs of 60^ C , and fish 
(Sparus) in hot springs of 75° C The acclimatisation of 
Mr. Buxton's parrots m Norfolk is described at length, 
and amongst many other details of the kind concerning 
the influence of temperature on the spawning and hatching 
of eggs of various animals, the fact is lecorded that at 
10“ ‘5 C. the common frog requires 235 days to pass from 
the egg tlirough complete metamorphosis, whilst at i5"'5 
C. only 73 days are required '‘Nothing in the Philip- 
pine Islands struck me so much,” Prof Semper writes, 
"as to obseive that there all true periodicity had disap- 
peared even fioin insects, land mollusks, and oilier land 
animals , I could at all times find eggb, larvj, and propa- 
gating individuals, in winter as well as in summer ” An 
impoitant reflection in this connection is the following * — 
“It is generally assumed that we are justified in attri- 
buting to extinct animals a mode of life analogous to that 
of the nearest related surviving forms ; . .as soon as 
wc reach the deeper strata, and the identity of the 
species with those now living ceases, our right to con- 
struct a theory of the climate of past epochs by a com- 
parison of fossil and living species, absolutely disappears " 
How far, it may well be asked, is this true when plants 
are substituted for animals ? 

In a chapter on "The Influence of Stagnant Water*' 
we have a large senes of inteiesting facts and lecords of 
experiment under the headings " Freshwater Animals that 
Live in the Sea" and " Marine Animals m Fiesli Water" 
In both these categories we find a number of animals, 
whilst as a matter of experiment it is found that, though 
very few animals will endure ^uddiu traiisfeience from 
fresh to saline water, or jet a large number 

will tolerate the change if it be accomplished by slow 
degrees, whilst others will not endure it, however brought 
about The same elTcct of gradation is noted with regard 
to change of temperature But in neither the one case 
nor the other is Prof Semper able to cite an instance 
which tends to favour the view that direct modification 
of structure is produced by such changes of life con- 
ditions 

The instances cited, though not so distinguished by 
Prof Semper, may be divided into those afforded by certain 
species living m one kind of water (fresh or salt), whilst 
the other species of the genus live in the other kind of 
water, and secondly, those afforded by exceptional indi- 
viduals naturally found in one kind of water, whilst 
normally the individuals of the sdme species occur in the 
other kind of water. Results derived from the experiment 
of gradual transference from one kind of water to the 
other would form a subdivision under this second head 
The rare instances of animalt living in brine muy ^so be 
classified in the same manner. Many species allied to 
river-worms and earth-worms (Ohgochieta) are now 
known to occur in the sea ; also Crustacea allied to fresh- 
water forms. Sea-insects and sea-spiders (like [the 
common fresh-water diving spider) are cited in the valu- 
able list of references given at the end of Prof Semper's 


book, and such characteristically fresh-water mollusks as 
Cyclas, Unio, and Anodonta (found living m the T^ivonian 
Gulf With Telluria and Venus), Paludina and Neri- 
tina are found living in the Caspian with Mjiilus and 
Cardium Planorhn glabcr^ in 1415 fathoms m the Medi- 
terranean. Many freshwater species of fishes are lecorded 
from marine waters, and the whole group of sea-snakes 
form an example in point 

Of marine ammals living in fresh- water we have, 
besides the polyp, Cordylophom iacustns (of which some 
interesting fads, showing ils historical advance into 
fresh-waters, are given by Prof Semper), and the new 
jelly-fish T^imnocodium, and other jelly-fish and polyps 
living in estuarine conditions (see Qitati Journ of 
Mterose Science y October 1880, for obscivalioiis by 
Agassiz and Moseley), some Bryozoi of marine altinitics, 
€ ^ Membranipnra, some Nemertmes, and one ccphalo- 
branchiatc Annelid, numerous Crustacea, such as B.danus, 
Mysis, Pal^inon Among Mollusks Phohdes ami 'leie- 
dines aie recorded fiom fresh-water, their congcncr-j being 
marine, whilst actual marine species of tlsli (ihe giey- 
mullct and the basse) have been bred surccssfully for the 
market in the frosli-watcr Lake of Acqu.i, ncir P.ulna. 
The common stickleback, .as is well known, can be ki pt m 
a marine aquarium Migratory fish such as the salmon 
are further exam pics 

The experiments of Bcudant and Plate ui on the 
influence on animals of the change of saline to fresh- 
water or vxic vciSit aie given in detail, and both are of 
great interest Beudanfs experiments were in.ide with 
two series of molluscs — a fresh- water scucs tiansfcricd to 
salt-water, and a salt-water senes transfcriecl lo fresh- 
water The Pulmonata and species of P.ihiclina were 
found to be very tolerant of sea-water, wlnlst IJnio, 
Anodnnta, and Cyclas A\cre all eventually kilh d by U 
Patcihi Pm para loptllus^ Atiti \\‘nu^ 

nuiculata^ and 0 \/ftii tdulis survived in pioportion 

the gradual Iran sfei once to absolutely ficsli-uater, « hilst 
of Myii/u^ eduiii not a single specimen died in the course 
of the experiments, species of Fi sun 11a, * lUhotis, 
Buccinum, Tellina, Pecten, and Chama were, on the other 
hand, killed by the same piocess 

For full leferencc to sources of information on this and 
all the many inteiesting observations recorded we must 
refer the rcadci to Prof Semper’s book 

In successive chapters we have similar lU tails as to the 
influence of diy air, of currents of water, and of thange 
of hie from aquatic Lo terrestrial conditions , the land 
leeches, land planarians, land crabs, and hind fishes 
being described and sometimes figured 

Some very remarkable observations on | ulmonatc 
snails living in the Lake of Geneva made by M. Fore! 
and by Dr. Pauly are given at length on pjj 197, 198 
Certain Lymn.ti live at great depths in ilu* la.e with 
their lung-sac filled with water ; they never come to the 
surface, and actually breathe water all then lives , but if 
brought to the surface they take air into the lung sac and 
will not again return to the submerged exisiuice. If 
forced to do so they retain air in their lung ^ac and 
breathe water by the general surface of the bod\ "In 
no single case,” Prof. Semper frankly observe "have 
we as yet succeeded m proving that suc'i change 
offunctio;! as is involved in the transfoimaiKu or .• gill- 
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cavity into a lunj^ must necessarily be accompanied by 
definite changes in the structure of that organ 

After chapters expounding Prof Semper’s original 
observations and special theory' as to the formation of 
coral islands, in >^hich he chardcteristically seeks to 
improve upon Mr, Darwin, and a chapter upon the 
influence of parasitism, we come to a final chapter 
entitled “ The selective influence of living organisms 
upon animals " Here new facts bearing upon the 
competition for similar conditions, the relations of the 
pur-^uei and the pursued, and mimicry, are set forth in 
abundance, The curious dorsal eyes of the maiine slug 
Onchidium are described and figured, and an ingenious 
attempt is made to account for their evolution in relation 
to the pursuit of the Onchidium by the Icaping-flsh 
Periophthalmus Prof Semper is not blundering when 
he states that these eyes are constructed on what ho calls 

a type identical with diosc of the vertebrata At the 
same time such a statement very misleading, for these 
eyes diffei essentially in their origin and stnicture from 
those of vertebrates, although having one superflcial 
resemblance to the vertebrate eye in the fact that the 
retinal nerve is distiibutcd to the anterior instead of to 
the deep surface of the retinal cells This arrangement 
exists also in Pecten, contrary to Piof Semper's statement 
that Onchidium is a solitary example of its occurrence in 
invcrtcbrata 

As to mimicry Prof Semper brings forwaid a new 
instance among land-snails where a Philippine lleUcanon 
which sheds its tail (metapocliUTTi) and so escapes when 
seized by a bird oi lizard, is imitated closely m appearance 
by a Xcsta which lias not the power of shedding its tail, 
but benefits by the reputation for elusiveness of the 
Helicanon On the general subjci t of mimicry Semper 
does not consider the docLiinc of selection adequate, but 
thinks it necessary to improve the current theory relating 
to it by some original touches He has made the not very 
new discovery that “under some ciicumstances the most 
perfect and complete resemblance between two creatures 
not living associated may originate without its being 
referable to the selective powei of mimicry, i e, a protec- 
tive resemblance " The resemblance referred to is of 
course a superficial one of colour or appearance of 
one part of the body, and not leally “perfect" or “com- 
plete " From this he goes on to suggest that sub- 
sequently to this stage a necessity for protection may 
arise, and the previously-established resemblince may 
become protective to one or other of the reciprocally 
counterfeit organisms. On the strength of this suggestion 
he pioceeds further to question whether natural selection 
has ever produced mimicry, and dcclaies that some 
causes “ fmi\t have availed to produce by their direct 
action .m advintageous and pmtective change of colour- 
ing “in the hist instance Similar to this, he states, is 
the conclusion which is arrived at in each chapter of his 
book in reference to other adaptations besides those 
.Gowng under the bead of mimicry, viz. that natural 
selectioD cannot operate uiltil directly transforming 
■agencies have produced advantageous characters of a 
definite and obvioo&knd upon which it may opemte. 

With the whole of this reasoning, and especially with 
tbe staleincnt that any such conclusion can be derived 
from the facts stated in earlier chapters, we disagree. 


On the contrary, we maintain that natural selection 
operates upon advantageous variations which are exceed- 
ingly small, and do not, by an immense interval, amount 
to such coarse advantages as those assumed by Prof. 
Semper Such small variations are incessantly caused by 
the action of external forces on the complex physiological 
units of the parents and by the action of those of one 
parent upon those of another These causes of variation 
are not transforming caubcs, but produce irrelative and 
multifarious variations of small amount. It is upon these 
that natural selection acts The existence of such varia- 
tions, the power of selection to intensify them, and so to 
transform species and further the natural existence of a 
necessary selection, have been established by Mr. Darwin 
by an enormous mass of evidence. Prof Semper, so far 
from having brought his reader in e.ach chapter to a con- 
clusion favourable to his views, has not adduced any 
evidence to show that natural selection cannot or does 
not act as taught by Mr. Darwm, and has moreover 
completely failed to adduce any evidence making it even 
probable that large changes of structure are ever effected 
by “directly transform mg" agents,*' of the very existence 
of which he can offer no evidence Still less has he 
succeeded m showing that natural selection does or even 
that it could make use'of such large changes — concerning 
which it IS difficult to reason, since nothing is known about 
them excepting that Prof Semper believes in them ^ 

The supposed cases of minute resemblance without 
mimicry which are given by Semper are either to be 
explained as due to a protective resemblance to a third 
object, or as due to like advantages secured independently 
in each case by natural selection in a way which may 
become apiiarent when we have more ample knowledge 
of the particular cases, or lastly, as due to an accidental 
superficial identity in two things having absolutely no 
relations m common To argue that the last account of 
the matter is the true one, and that tbe elaborate mimicry 
of insects is to be explained with the assumption of the 
fiequent occurrence of such coincidences rather than by 
the doctrine of natural selection, is, it may be conceded, 

J It i!i nccesflary to plainly and eniphalicnlly itiie Hut Prof. Semper ind a 
few other wntcri of EiDiilar viewi {f g , toe Rev George Henilow in 
Modtm Thought^ vol 11 No 5, iBBi), are not adding to nr building on 
Mr IDarwin's theory but arc acluidly opnonng nil lliat is iHential and 
di^tincUvc in that theory by the revival of tfie exploded notions of directly 
transfoTinlng Rgenis "advocDicd by Lamarck and others They do nut 
leein to be aware of this, fur they moke no mtampt In Mnously 
exaoune Mr ilorwin's iiLciimiilnied Urts and .irgunientE Ihe doctrine 
of organic evolution has become an accepted truth entirely in con- 
Be(|uriice of Mr Dsrwin having dcinonstrated the mechanifim by which 
the eviiliilion is possible , 11 was ilmost unnnimonsly rejected, whilst 
such undemonsifaVile agencies as those arbumnly aioerted to caut by Prof 
Semper and Mr George llenslow were the only causes suggested hy iti 
ndvocatefl Mr Darwin's argument rests on the proved uiilence of muute 
many-sided. irTeIiiti\e variations net produced by directly transrurnUDg 
agentij but <ihowmg themselves at each new act of reproduction ai part oT 
ilie phenemennn of heredity ■Sudi minute "spoiti” or '‘vanations" are 
due to constituiional duturunce, and appear not In Individuals subjected to 
new conditions, bot m Ihe effspnng nr all, though more freely In she off- 

ruig of those subjected to special causes of consutiMional duiuroanee Mr 

anrin ha', further proved that these sliahi variations can be transmitted 
and diiteiiiificd by mImlitc breedng They have In reference to hMeding 
a remarkably tetaacious or penisleni character, at might be expected from 
ihelr ongln in connection with the reproducfenre process On the other hand 
mutilalLoni and other effeoU of dlncdy mniformiiil agcnti ere •rarely, if 
ever, transmitted 

It Is livtle shot of an afaauidity for pireoai to come forwmd at Ifaii ofoch, 
when evolution ii at length accepted solely because of Mr Darwin's doetdoa. 
add coolly to propose 10 replace than doctrine by the oM nohon so -often miea 
and rejected 

That such an attempt should be made u anTIlustmUon of a cunooi Wiak- 
Bos of hunuliT Not ODTinqiioncly, ifler « mam hai 

enumr^ed and all have yielded allegianea thereu, you will find when 
few nnnationa have passed that men have clam ln;gottfln what or Who it 
WH drat made *!»■* canra tEluioiphant,aail Ignmnaily will sat up te ■honour 
ihe name of a traitor or of eo impottor, or aiinbntc to a great man as a merit, 
•deedn and tboughra wUob bonpeu a Inv hfiehs nppr^ng 
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original and startling ; but it involves a deliberate renun- 
ciation of the exercise of reason. 

The translation of Prof. Semper' s highly entertaining 
and really valuable and suggestive book has been remark- 
ably well executed Throughout great care has been 
taken to give the correct English equivalents for the 
German names of many obscure animalsj and to preserve 
the sense of the onginal. At the same time there is not 
from beginning to end any trace of that awkward diction 
which sometimes infects a translation from the German. 
It IS not Loo much to say that it is the best executed 
translation of a 'foreign work on science which has 
appeared for twenty years. E. Rav Lank ester 


LETTERS TO THE EDITOR 

[Tkt Ethior dots not hold himsdf responsible for opinions expresstd 
by his cot respondtnls. Neither can he undertake to return, or 
to correspond with the writers of, rejected ?nanusct ipts. No 
notice is taken of anonymous communications 
The Editor urgently requests correspondents to keep their letters as 
short as possible The pressure on his space is so great that ti 

is impossible otherwise to ensure the appearance eveti op com 
municadons containing interesting and newel facts ^ 

Movements of Plants 

Friiz Muu.uii, in a letter from St Catharina, brazil, dated 
January 9, has given me some remarkable facti about the move- 
ments of plants He has ub cived striking instances of alhed 
plant<;, which place their leaves vertically at night, by widely 
diflereut movements ; and this is of interest as supporting the 
conclusion at which my son Francis and I arrived, namely, that 
leaves go to sleep in order to escape the full elTect of radiation 
In the great family of the Graminea: the species in one genus 
alone, namely Slrepbiuin, are known to sleep, and this they do 
by the leaves moving vertically upv>ards ; but Fritz Muller finds 
in a Species of Olyra, a genus which in Knlicher's "Gencia Tlaii- 
tarum*’ immediately precedes Strephium, tliat the leaves bend 
vertically down at night. 

Two species of Pbyllanllms (Euphorbiaceic) grow as weeds 
near Fritz Muller's house, in one of (heiu with eiect branches 
the leaves bend so as to stand vertically up nt mgbt In (he 
other species willi hon/ontal branches, the leaves move vertically 
down at night, rotating on their axc>;, 111 the same manner os do 
those of the Leguminous genus Cassia. Owing to this rotation, 
combined with the sinking movement, the upper surfaces of the 
opposite leaflets arc brought into contact in a dependent posi- 
tion beneath the mam petiole ; and they arc thus excellently 
protected from radiation, in the manner described by us. On the 
roUowiDg morning the leaflets rotate in an opposite direction, 
whilst rbing ho as to resume the diurnal horizontal position with 
thoir upper surface exposed to the light. Now m some rare 
cases Fritz Muller has observed the extraordinary fact that three 
or.four, or even almost all the leaflets on one side of a leaf of 
tbu Phyllanlhus rme in the morning from their nocturnal verti- 
cally dependent pohition into a horizontal one, without rotating, 
and on the wrong side of the mam petiole. These leaflets thus 
project horizontally wnth their upper surfaces directed towartls 
the sky, but partly •shaded by the leaflets proper to this side, 
1 hive never before heard of a plant tppconng to make a 
iDiiUke in its movements ; and the mistake in this instance is a 
great one, for the leaflets move 90" in a direction opposite to the 
proper one: Fritz Muller adds that the tips of the horizontal 
branchca of this Fhyllanthus curl downwards at night, and thus 
theyoungest leaves are still better protected from radiation. 

The leaves of some plants., when brightly illnminated, direct 
their edns towards the light , and this remarkable movement I 
hive cellid ptraheliotropum Fritz Muller informs me that the 
leaflets of the PhylUnthus inat referred to, as well os those of 
some Brazilian Cassis, *' take an almost perfectly vertical poai- 
boo, when at noon, on a summer day, the sun is nearly m the 
zonllfa. To-day the leaflets, though continuing to be rally ex- 

E osed to the son, now at 3 p m. have already returned to a nearly 
onionUl position." h. Muller doubts whether so strongly 
marked a case of paraheliotropism would ever be observed 
under the duller skies of England ; and this doubt u probably 
correct, for the leaflets of Catsta neglecta, on plants nused from 


seed formerly sent me by him, moved m this manner, but so 
slightly tliat I thought it prudent not to give the case With 
several species of Pledychium, a widely dilTert-nt parahelintroplc 
movement occurs, which may be compared wuh dial of the leaf- 
lets of Oxnlis and Averrhoa , for the lateral halves of the leave*, 
when exposed to bright sunshine, bend downwanls, so (hat they 
meet beneath the leaf " CHARLES Darwin ^ 

Down, Deckenham, February 22 


Barometric and Solar Cycles 

Rfrarding one of the conclusions drawm by Mr, F, 
Chambeis m his na[ier on “Abnormal Variations of the 
baromelcr in the Tropics,’’ and Dr lialfuur Stewart's remarks 
concerning the same in the first article of Naiure (vol xxiil, 
p 237), I and other meteorologists W'ould like very much to 
know which side of the eai Ih is to be considered the east, and 
which the we^t 

In other words, if waves of high baiomclcr tiavcl slowly from 
west to east, on what mendian do they cnnimeiice, and is (here 
any reason why they should commence mi one meridian more 
than on another? The only reason that I can think of is that 
some meridians embrace more land than olheis ; but in this 
respect the meridians passing through the ccnties of America, 
Europe- Africa, and East Asia- Australia aie very much alike 
Again, if baminctiic changes originate, say at St Helena, and 
travel slowly castwanb, as Mr Chambers supposes, they ought 
after sevL4al months to reajipear on the meridian from which 
they started, but Mr, Chambeis’s paper giie-, no evidence of this 
whatever. 

Or Halfour Stcwait says it is unmistakably mdicaletl by all 
the elements thal the connection between the ‘.(ate of the sun’s 
suifacc and terrestrial meteoictlogy is of sucli a nature as to 
imply th.it llic sun most powerliil when theie are most spots 
on his ‘'Urface. Ihe b.iromeli it evidence, liowcver, is all the 
other w ay. 

Mr IJl.infoid, following up a suggestion oiigiiially made by 
the present wiiler, has shown clearly enough thnt the deceniii^ 
varmLioii of the height of the barometer has nearly opposite 
pbasLS 111 ihc Indo-Malayan region and 111 Western Sihrna, 
esi)ccial]y if the winter season, w’hen the pressure is higher 
over hibeiia than in South* 1 eastern Asia, he considered alone 
(NaturIl, vol vxi p 480), From Mi lilanford's j.aper it is 
clear that the banunelntal eliffeiences, on which the stiength of 
the wuid^ depends, are gi cater when the sun spot area is small 
than when it is large. 

The true relation between the variations of sun spot area, solar 
radiation, and baroinctiic iircsbuie will, I fed confident, be 
soon discovered through the ngenoy of the United Ststes 
Weather Maps m the manner pointed out by you .-it page 567, 
vol XXI , in discus^ng the United .Stales Weilhcr Mip for July, 
1878, It IH there shown that in the middle of summer m the 
last year of minimuin sun spul, llie pressuic of the air was hi. low 
the average over all the great continent*^, and above it over the 
neighbouring oceans In India, it is tiuc, the pressure was 
above the average , lint then India is not A'^ia, but merely a 
narrow triangular peninsula kuriounded on two sides by the 
ocean, and on the thml by a broad zone of snow covered 
mountains w'hich may be likenerl to an oLcanic area as far as 
constancy of temperatm^ is concerned. 

Metcorologials will all agree wilh Dr Balfour Stewart that 
“ unexceptionable observations of the auu'^ intrinsic hent-givmg 
power, jf these could he obtained, would furnish a more trust- 
worthy instrument of prevision than the sun-spot record.’’ We 
may soon hope for a neat ly continuous sciics of such observa 
rioiis, for, according to the last published Aduiimstration Report 
of the Indian Metcoiological Dci)Artmenr, a trustworthy form of 
actinnnictcr is bem^ sent to Leb, 11,500 feet above the ^ca, in 
the dry region of Tibet, whore observations will be taken with it 
under the superintendence of Mr, Ney KIlbs. 

Meantime we may peiha]^9 adopt vhat is considered by Mr. 
Blanford the best criterion of the Min’a heating power which can 
be obtained from ordinary meteorological observntions, vir the 
highest excess of the vacuum bJack-bulh ilicrmoroeter above the 
maximum m shade for each month At ten stations m IndiiL 
where comparable thermometers have been used since 1875, the 
mean maxi mam solar excess h.is been ■ — 

1875 1B7G iB;7 1B7B 

67" o 67“-3 68" 8 68"! 
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The means of thirty-cighlj^bLnliuiu since 1876 give similar 
results, VIZ, : — 


1B76 
68 " 2 


1877 


iStB 
68 '^ 3 


For 1879 and i 3 So the figures have not yet been all worked up, 
but as far as they have lieen reduced they indicate that the 
inlcnsity of solar radialun was a good deal less than m 187S. 
Allahabad, February 3 S, A Hill 


The Continents slwsya Continents 

Mr^ Walla.ce, mhis recent excellent work on '* Island I ife,** 
places me in a wrong relation to the question a-, to the continents 
having always been continents Aner susLaining the view at 
length in Chapter VI, of his work, ^mlIiuuL any leference to niy 
arguments on the subject, he later, in Chapter IX , says that “it 
appears to be the general ojimion of geologists [stc] that the great 
continents have undergone a proce-is of development from earlier 
to later time^,’' and then quotes a paragraph of mine by way of 
proof 

My first discussion of the subject was published in the American 
yourtial 0/ Science Uw 1S46 (vol, li of second scr p 352), where 
llie “opinion" is partly speculative, the ongin of the continents 
being made one of the initial results of the earlh’q refrigeration , 
but It is not left without the mention of fads siistainmg it derived 
from the actual geological progiess of ihe AincnLan cjiitinent 
In the following volume, in an article entitled "On the Origin of 
Continents," the view is presented at moie length, with some 
additional confirmatoiy facts connected with the slructj^ie of the 
continent ; and facts from the c vrth at large bearing the same 
way are brought out in a second paper, " On the Oiigin of the 
Grand Outline Features of the Fartli." In my "Geological 
Report" (imbllshcd in 1849) of the WilUcs I'.xplonng Expedition 
around the World, m which the same views arc bneily presented 
hi 431)1 I argue against “the existence of a coiilinenl in the 
Pacific Ocean within any of the more reLUit gcol igical epochs " 
[referring here to those of the Teitiary and Quaternary], on the 
ground of "the absence of all native quadinpeds from its 
islands, and even from New Zealand." 

A few years later (m 1S56) 1 published, in vol xxii. of the 
Amertean yoiif naif tu o papers under the titles “ On American 
Geological History " and “ On the Plan of Development in the 
Geological History of North America," and in them I gave 
what I hive regarded as a geological dcraonslratum of the view 
by stating with some detail the facta with respect to the sucecs 
lively-developed features and geological formations of the 
American continent Again, in my “ Manual of Geology," the 
first edition (that of 1863), the progress of the rocks and moun- 
tains of the continent is traced out, from the V -shaped Archaean 
(Aeoic) nucleus, in Uritish America, onward , and in the account 
of the ArcliL^an the statement is mode (p. 136) that the structure 
lines apparent over Llic continent at tho close of Archsean time 
w^ere “features that were never afterwards effaced, instead of 
this, they were manifested in every new step in the pi ogress of 
the continent" , and 111 the edition of the Manual of 1874, after a 
fuller account of the poution^: of Archxan mountains, it is then 
added (p. 160) . “Hence, in the very inception of the coiUiuent, 
not only was Its general topography foreshadowed, but its mam 
mountain chains appear to nave been begun, and its great inter- 
mediate basins to nave been defined— the basin of New England 
and New Brunswick on the east; that between the Appalachians 
and the Rocky Mountains over the great continental interior , 
that of Hudson’ <i Bay, between the arms of the northern V. 
The evolution of the grand stnicturc-lmeR of the continent was 
hence early commenced, and the system thus iniuated was the 
system to the end. Here la one strong reason for concluding 
that the continents have always been continents , that, while 
portiona may have at limes been submerged some thousands of 
feet, the continents have never changed places with the oceans. 
Tracing out the development of the American continent from 
these ArchEcan beginnings la one of the main purposes of geo- 
logical luHtory." In the course of the following pages (nearly 
400) on Historical Geolocy in both editions, the evidence on 
this point u variously set rorth — evidence afforded by the limits 
of tne luocessive geological formations, by the occurrence of 
beds of shallow-water depontion at many levels in the long 
senes, and by the progressive origin of the mountain-ranges. 
Then, in the edition of 1874 (and ^o that of iBBo) 1 brmg m 
(P* 5^5) the paragraph whi^ Mr. Wallace cites in his Chapter 
IX. (p, 196)— not os the expression of an “opinion," but as the 
Bumxning up after a demonstration. 


The view that the continents have always been continents, 
which I have held for forty years, is written so plainly in the 
geology of Nnith America that 1 am sure it would never have 
been het down among speculations, even by the moat exacting 
of British geologists, bad attention been fairly given to American 
facts. If the truth is not taught by British rocks, it is because 
these represent only a narrow margin of a continent, and hence 
could not be expected to illustrate general continental develop- 
ment, hardly more than an animar*i leg, however profound^ 
studied, the embryological laws of the species. 

James D Dana 

New Haven, Connecticut, February 8 


The Aurora^of January 31 , Poaition of Auroral Raya 

The bright loop shown in G F Seabroke’s drawings of the 
aurora on January 31 at 6 30 and 6.35 p m , ns seen at Uugby, 
remind me of a striking feature seen here. If it was the f.ame, 
a comparihun of the observations will give some idea of the 
height of the phenomenon As seen here at about 6.24^ this 
feature wab the most conspicuous pait of the aurora, it was a 
somewhat jicar shaped bright patch, wiih a region along the 
middle of it not quite so bnghl Its edge was io°Bbive the 
moon, at Venus, Jupiter, and ij Pcgasi , its pointed end l^ng 
low dow n, and a good deal further to the right. At 6,264 Venus 
was 111 the midst of its left end, and Ju[)iier quite outside The 
moon was 5" below the lower edge The dusky region gradually 
darkened, and finally o[icneil thruugli the right end of the patch, 
which became united by a rather serpentine bright band to a 
somewhat similar, but partly led, bright patch rising up in the 
east-north-east This bright band formed the soiiiTiern border 
of the aurora. At 6 31 J the pouLioii of the central line uf thu 
band, inclading the western bright patch which now formed a 
loop in it open to the north, was about follows — At or near 
the moon, one-tbird of the way from 1 Ccti to Venus, 

(the junction of the patch with the new baud), a Pegasi 1 think, 
$ Tnanguli, a Taun, and below Trocyon. 

'Hie niotiun of these features, as well as of all the large masses 
of the auror.i throughout the evening, was appruximotely from 
cast to west (magnetic), so far as 1 toiild ob^erve The four or 
more arches seen at Rugby by G M. Sea broke at 6 35 were not 
seen by me 

'Ihc spectrum of this aurora was very similar to those. of 
February 4, 1874, and October 4, 1874, as given in Capron'a 
“Aurorae," Plate V, ; the band marked 4 of the former being 
sometimes present and sometimes absent 1 abo saw traces or 
the red line at liiucs 

I am surprised that Prof S. P. Thompson (Nature, vol zxili, 
P ^89) 15 not aware that it is a thfiroiighly ascertained fact that 
the rnys of auroras lie m the direction of the magnetic dip 1 
may add that the dashes or pulsations also gcneially appear to 
move away from the earth 111 the direction of the magnetic dip, 

Sunderland, February 24 T W. Backhouse 


Aurorlc Light 

As Mr, W. PI Precce records the magnetic btorms, if not too 
much trouble would he record what took place on the night 
of January 16 ? — as at midnight there was alt the ap[iearancc c 3 a 
grand display*, hut ns the windows were all frost-muked, and 
my only place of observation was exposed to a cutting wind thlt 
would have “ shaved a cast-iron policeinan," to quote /HirtfAf I 
could not observe what took place. I should .albo like to know 
why the grand displays this winter are of white lights. Thoie I 
saw in previous years— the best being while stationed in Wert 
Galwaybetween 1867 to 1872 — were principally red lights, some of 
them being most brilliant between midnight and morning, while 
all of them this year have been best early in the night, all lighti 
usually disappearing before or a little after eleven I am uied 
to white lights in the summer months, but I never before uw 
them 50 prominent in the winter months — main lights, croiB 
lights, and glows being white , while usually, each respectively 
have diflcrent colours I have not seen an aurora that changes 
so much in character as the last, except that of September, 15(57 
or 1868 (I thmk, but I have not my notes to give the exact tcot). 
That of 1867 or 186B was a grand displav, rising in a fm mail 
to the zenith, and then shooting out pencils of red, green, white, 
purple, and orange lights, G. H. KinAHAN 

Ovooa, February 20 
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The Recent Severe Weather 

Granting (i) that solar periodicity produces a corresponding 
penodicliy in any of the elements which make the climate of the 
earth os a whole what it is, and (a) that the expression for that 
periodical change contains only the two first terms of the general 
expression, %.e, that there are no secondary . . period*!, both 
large adiniuion<i in the present state of our knowledge, it does 
not appear how a simple fluctuation of solar temperature, re- 
curring, we will say, every eleven years, cutdd produce several 

S enodic fluctuations of terrestrial temperature, identical in 
oration but not simuItaneou<-, some one or more t^ing therefore 
partially or completely oppusri in phase to some one or more of 
the remainder, and to the causal Ructuatiun 

Further, we know that solar conditions are not as simple as 
those above assumed, and that the sun (.pot period is subject to 
large and seemingly capricious variation amonnting to something 
hke ± 3 years at least. If then, ns some aide physicists believe, 
solar atmospheric changes are reflected in muk^ variations in 
terrestrial climate, we bhall And these latter to be common to 
the whole earth, and to be represented by a function of tl^e 
same form. The mere citation of local (for in tins view even the 
climate of Eumpe \h merely local) phenomena which have 
occurred at intervaN approximately equal tndivtdually to the 
mftrage length of a sun-spot period, proves nothing m favour 
of the view supported by your correspondent W. C in 
Natuhp, vol xjtui pp 329,363 j and an analysis of the dates given 
in hu Arbt commumcatian, which would make the occurrence of 
great frosts simultaneous, someliines with ‘ iin spot maxima, at 
other times with sun-spot minima, seems calculated to weaken 
his case in a material degree, on the supposition of an uniform 
eleven- year cycle 

Arranging the dales given by him m parallel column with 
the e'eventh years of the present century, we get 


Diites of severe froht 

] 8 iJi 3 t- 

1. 1801—2 

0 

2 l8lO— II 

11 

3 1813—14 

. — 

4 1819—20 

22 

5. 1837-38 

33 

6 1840—41 

44 

7. 1856-57 

55 

8. 186a— 61 

66 

9. 1870 — 71 

77 

10 1880—81 

88 


3 and 7 RTe placed os above, as those poMtions seem to favour the 
cyclic theory more than iheir original ones did. A compute list of 
great frosts collated with actual sun-spo^ variations is ho\^cvcr 
most desirable, and would be «<iiccially valuable if renresentativc of 
terrestrial climate in the cosimcal sense. I trust that 11 . W. C 
will favour us with such a table. 

London, February 19 M, R. I A. 


Migration of the Wagtail 

I TEAR I may be attempting to trespass too frequently on the 
columns of NArURtt recently, hut the paper m vof xxiu. p 387 
on the subject of uagtads taking a pa»>nge on the backs of 
cranes in a long Aight, resembles so much a somewhat similar 
story told mid believed in by the Indiana in several parts of 
North America, that I venture to send you an account of it 
All the Indians (Maskegon Crees) round the south-nestein 
put of Hudson's Ray, aswrl that a small bird of the Fringillidse 
tribe takes a passage northward m the siiriug on the back of the 
Canada gopse {d Canadensis), which reaches the ahoiea of 
Hudson's bay about the la^t week of April, 

They say that they have often seen Uttle birds fly avi ay from 
geese when the latter have been shot or bhot at. 

An intelligent, tiuthful, and educated Indian named George 
Rivers, who was very frequently my shooting companion for 
10010 years, assured me that he hod witnessed this, and 1 b^eve 
1 once saw it occur. 

It u only the Canada goose that these little migrants use as an 
aifiial conveyance, and certainly they both arrive at the same 
date, which is a week or two earlier than the other hinds of 
gecae (j 4 , kyperboreus and albxfrons) make their appearance. 

1 knew the little bird well and have^ireserved apecuneni of It, 
but It IB to long ago that 1 have for^tten the name, 

The Indians on the shores of Athabasca and Great Slave 
Lakes— both great resorts of wild geese— tell a similar aton. 
If a fabrication, 1 do not see why it should be invented about the 


Canada goose only, and not about other bpeciea which ore 
equally numeron*; 

It may perhaps be necessary to explain that all the Coast 
Indians of Hudson’s Bay devote a month or more every spring 
to wild fowl (chiefly geese) ihooimg, the game killed forming 
their entire food for the time. 

Aa ROOD as the geese begin to arrive, the Indian constructs a 
concealment of willows and gras*!, usually near a pool of open 
water, at the edge of which he sets up decoys. Wnen geese are 
seen approaching (usually flying at a great height) the Indian 
imitates their call, and the geese on seeing the decoys circle 
round, gradually coming lower down until within shot, when 
they arc Ared at It is from these high-flying gecbe that the 
small birds ore seen to come 

If the geese are flying low it is a jirelly sure indication that 
they have already rested on the ground somewhere near, after 
their long flight, when of course then tmy pus'Cngei'a would 
have alighted. John Rak 

Royal inatitulion, February 26 


PhoBphoreBCcnce of the Sea 

You will perhaps permit me to record the occurrence of a 
phenomenon ver^ rarely witnessed on this coast — 1 mean the 
geniral and quasi -spontaneous luminosity of the sea 

It IS of course common enough to observe sparkles of light 
more or less abundant when sea-water is briskly dislurhed by 
contact with an oar or the bow of an advancing vessel , but 
It has only once before been my fortune, and that was twenty 
years ago, to witness the crest of each wavelet illuminated by the 
pale silvery light proceeding from countless phusphuiescent 
organisms present in the water. 

The night, l>eing cloudy, favoured I observation, but there was 
considerable bare The wind was south east or thereabout^, 
the tcmi erature of the air being Si'’ F , that of the sea close by 
the shore 47°’5 F 

The iihcnomenon wa^ vLsible on the night of Thursday, 
February 17 only. The following night was equally favour- 
able for observation, and the temperatures were the same 
within a degree, but the cause or causes no lontj;er operated. 
On casting into the sea a shower of pebbles, which the night 
before produced brilliant flashes of light, or larger stones which 
then developed concentric luminous wavelets, only a doubtful 
effect woa observed. The organisms had, it seemed, already 
expended their f Dice — probably had actually died — and I thought 
1 perceived an unusual frothmess m the water 

Is it not uncommon for tins to occur so early in the year 7 Ft 
IS m summer, when the temperature of the sea is high, that we 
expect to see the water '* fiery.” Wu the phenomenon observed 
on other paris of the coast ? Tiios B Groves 

Weymouth, Februaiy 2i 


Minerva Ornaments 

I HAVE twice had an opportunity of being m I.ondon during 
the time Dr Schliemann’s Irojan antiquities were exhibited at 
South Kensington, and the examination of them gave me very 
much pleasure. My last vi'^it took plate at the time Mr. Clay- 
polt's Arst letter and I’rof Sayte's reply appeared in Nature, 
and I gave the " Minerva ornaments particular attention. My 
interest in the subject has been revived by seeing another letter 
from Mr. Clay pole in a recent number, and having refreshed my 
memory from notes taken during my vu;Us, perhaps you would 
kindly aflbrd me space for a few remarks 

borne of the "Minerva ornaments" appeared tome somewhat 
similar to Iris'll oluects m my poa^cssion, but mine arc more 
^ymmetncal, less ifauish, and on the whole more <^uitable, I 
anould eay, for net-smkers than the others, yet I never thought 
of ticketing them as such. 1 think that both sets of object have 
had too much labour expended on them to favour the idea that 
they were used for tuch a common object as net -sinking. The 
Irish ab)ecb>, which 1 should say are of stone, are identical in 
form with A class of glass ornaments known as double glass 
beads, found in most collections of Irish anlii|uit-es, which are 
certainly not net-smkers. "Net-sinker" is a very common 
name in Ireland for almost any stone wuh a hole in it, aud, with- 
out intending the slightest disrespect to Mr. Clay pole, 1 believe 
the term la ohe of a set, of which "sling stone" Is another, 
applied in doubtful cases to cover our ignorance As regards 
the W of the objects discovered by Dr. Schliemann, there may 
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be good grounds for Mieving that they wure ulolb , but had I 
been left without help to inteiprLt fur nijbelf I bhouU not have 
gucsicd them to be net sinkers, hut rather cliihlren's playthings 
— the ancient representatives of inudein dolls To sli »w how 
little paina are sometimes taken in llic jirenaration of nct-slnkcrs, 
I may mention that a few months ago, while walking along the 
banks of the Kivcr JUiin, I faw a fisheiman cutting the tough 
bward into pieces about two inches by ihiee or four, which, in 
answer to my iiiquiiy, he infuriiii'd me u ere intended for net- 
biiikers I asked bmi why he did not use i»lonc or lead, and he 
replied tlial turf ^utkeis were much superior, as in using them 
the nets never became entangled m the bottom of the liver, 1 
w'oiider if 'this custom is a recent invention or a survival from 
earlier times 

1 was struck by the close resemblance winch several other 
objects m the Schliemaim collection bore to Irish untK|Uitics. 1 
have noted sever d tool stones with the usual hollowed marks on 
the sides, especially those bearing the double mimliei^ 26 and 
IS 78 , zG and 147S, zG and 1522, 45 ami 1499, and also a stone 
cell or hatchet with uiaiks cm iJie kuUs like those on the tool 
stones, and hammered at the edge, nuiiibcrcd 13 and 1 505, all of 
which I could match from my own collection Seveial whorls aie 
maikcd 111 iny notes as being MiniUr to others found in Iielaiid, 
and an object bearing the numbers 6 and 1636 as being almost 
identical with double slune bcadi 111 my collection. I have also a 
large senes of rubbing or polishing stones similar to otheis in 
Dr Schliemann'!! culfcLlion. Ilauiinci stones numbcicd G and 
7268, 26 and 1529, 26 and 1566, 13 and 1 5 70 arc perfect dupli- 
cates of sonic of those found by myself, with Hint and b me 
imiilenienls, fi:c , at I'ortstevi art and ll'illintoy. Tlie oniamenla 
tion on a few of the stone and glahs whorls and beads in my 
collection have a sort of resemblance to that on some of the 
terra-cotta whorls exhibited by Dr '^clilieuiann 

Cullybackey, Belfast, February 10 W J Knowles 


Selenium 

The use of selenium for the automatic registry of stai transits, 
proposed by me in a letter which you were good ciiougli to 
publish m Nature, vol xxiii. p 218, leads to the idea of 
appl)ing it ill a somewhat similar way foi photometric purjioscs, 
in Older to improve the existing scale of star magnitudes, and to 
watch any variations ihciein, W. M C 

Bombay, February 5 


A CHAPTER IN THE HISTORY OF THE 
CONIFERAl 

T he Sequoias form the third genus of the Taxodicje 
in the ‘^Genera PlanLarum." The only existing spe- 
cies are the Wellingtonia and the Red-wood of Calitorma, 
both of which arc confined to the south-west coast regions 
of the United States Their nearest living allies are 
Taxodium and Clypioslrobus , but these were as com- 
pletely differentiated in the Eocene as at present, and 
they all appear, like the Ginkgo, to be survivals from 
more ancient Boras, Sequoia especially had formerly a 
far wider range than it has at the present day. 

The Sequoias are monoecious, and have obtusely ovate 
ligneous solitary and terminal cones one to two inches in 
length, which arc persistent and gaping after shedding 
the seed. The scales are spiially disposed, sixteen to 
twenty in number, wedge-shaped, with an orbicular or 
transversely oblong nail-likc head, depressed, wrinkled, 
and mucrouatc in the centre, sharing thus to some extent 
the ornamentation which seems a characteristic of the 
Taxodieae. The foliage is distichous and yew-like in 
Sequoia sempervirens^ and spiral and imbricated in S 
^gantea^ but both occasionally foliate in the opposite way. 
The former, or red- wood, occupies the Coast Range, a 
sandy rock rising to 2000 feet, of supposed Cretaceous 
age, and forms dense forests twenty to thirty miles in width, 
from a little south of Santa Cruz to the southern borders 
of Oregon, following Che coast line for some 350 to 500 
miles. Its distribution depending, according to Prof. 
Bolander, upon the sandstone and oceanic fogs. The 
•S', gijiantca extends at intervals along the western slope of 


the Sierra Nevada for nearly 200 miles, and at elevations 
of 5000 Lo 8000 feet "Towards the north the trees 
occur ab very small, isolated, remote groves of a few 
hundreds each, most of them old and interspersed 
amongst gigantic pines, spruces, and lirs, which appear 
as if encroaching upon them , such are the groves visited 
by tourists (Calaveras, Mariposa, &c ) To the south, on 
the contrary, the Ihg-trees form a colossal forest forty 
miles long and three to ten broad, whose continuity is 
biokcn only by the deep shecr-walled canons that inter- 
sect the mountiLins , here they displace all other trees, 
and are described as 1 caring to the sky their massive 
crowns , whilst seen from a distance the forest presents 
the appearance of green waves of vegetation, gracefully 
following the compheated topography of the ndges and 
nver-basins which it clothes " ^ The leaves are scale- 
formed, rounded dorsally, concave on the inner face and 
closely inlaid, regularly imbiicated on the branchlets, 
longer and looser on the branches. In young trees they 
are much larger and freer, with long and awl- shaped leaves 
at an acute anyle to the stem No trees under cultivation 
in this country seem yet to have complcicly assumed the 
small imbricated foliage characteristic of the giant trees of 
California* 

Although the types of foliage in the two existing species 
appear lo be perfectly distinct, they are not really entirely 
so, for S semperviren^ preserves the spiial scale-hke 
leaves for a short distance at the base of each branchlct, 
and S, giganh'a sometimes assumes the distichous arrange- 
ment Besides, the foliage of the former is not in two 
rows as it is m Tavoclium, being spirally arranged round 
the stem, but the leidets, where they are flat and 
comparatively expanded, have a strong tendency to crowd 
into two mniginal rows, so that every surface becomes 
exposed to light and moisture The leaflets lake a half 
twist near their base, and then diverge upward or down- 
wards towards the sides of the branchlet, an additional 
row fiequently lying centrally along the branch 

The earliest-known Sequoias arc Cretaceous, and were 
described by Canuthers, one as^S’ Woodwardit from Black- 
down, and other;* as S, Cur d/ten .rnd S ovalts from the 
Folkestone Gault The foliage from the latter has falcate 
leaves like Araucaria, and it is only inferred that it and 
the conc:) belonged to the same trees. It is not impossible 
that the cones may have been brought down from some 
high ground, and the foliage been shed by trees nearer 
the sca-level Although Sequoia itself cannot be traced 
farther back than the Cretaceous, Schimper speculates on 
its probable derivation from some much older Araucarian 
form, and believes its position to be between the Cupres- 
siiieiC and the Abietineae 

Saporta regards the Chalk pciiod as the age of Sequoias, 
and our principal knowledge of them is derived from 
Heer's Flora fossilis arctica," where a large number are 
figured Saporta speaks of Pattorfik as a Sequoia wood 
carpeted with ferns, and Ekkorfat as a forest composed 
of cycads, sequoias, and firs S Reichenbachtt is the chief 
form, and occurs in the Cretaceous of Komc, Spitzbergen, 
and doubtfully at Atane. The foliage resembles the 
larger foliage of S, gigantea^ being spiral, awl-shaped, 
set at an acute angle to the stem, ana with the points 
overlapping It diners in being less regularly spiral, and 
often combines an approach to the more distichous 
S. scmpef'virens type, being called in such cases, S, 
Smittiana In several of the figured specimens from the 
Komeschichten the branchlets of the two forms are almost 
united, and a very slight degree more care in collecting 
would, it seems, have placed the reality of the union 
beyond the possibility of doubt. One instance is repro- 
duced from plate xx , and a fragment from the lame plate 
determined as S, Reichenbachii^ to show that even apart 
from the frequent association of the two species on the 
same slabs, tneir distinctness cannot be maintained if the 

' Lecture before Royel Inihtuban, Apnl xa, 1878, by Sir J Hookor. 
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plates are faithfully drawn. The separation of another 
species, S. rtgida from S, SmUHana, seems even less 
warranted; but S. ambigua has somewhat smaller foluj^e 
and cones, and .S’ gracifis still smaller foliage, approach- 
ing S Couitsi<£^ yet compared^ for no obvious reason, with 
S. Gardnen 

Spitrbergen has no Cretaceous species peculiar to it, 
but the Upper Cretaceous of Atanekerdluk possesses, 
besides two of the Komeschichtcn species, S faUigiatay 
Stemb., and S. suhulata^ Heer. These two bear the 



same relationship to each other that we hive seen 
between R&uhenbaihn and S Smittiana^ only they aie 
both considerably smaller, and were, as m the other case, 
doubtless the same tree 

S Reithenbaikn is said to be met with m other Cre- 
taceous deposits in Bohemia, Saxony, Moravn, Belgium, 
&c , and S, fastigiata over the same, but a more rcbtiicted 
area, their wide distribution being held by Saporta to 
evidence a former universal equality in temperature 

It IS of course useless, without further material, to seek 



S, Fiff iiAp pi MXU, ,5* RetckAnbachn, Fif B, pi xk 


to unite the whole of the above species, since they have 
been described as distinct by Heer , but it seems perfectly 
certain that had collecting been systematically earned on, 
a small proportion only of the specific distinctions could 
have been maintained. The excessive subdivision is to 
be regretted, since it has given undue prominence to the 
Arctic Sequoias of this age as a group, and will otherwise 
load to inconvenience Theip chief and most interesting 
characteristics have been overlooked by Heer These are 
first the union in one plant of the now almost completely 


differentiated *S’. sempervirens and .i’ ^ti^aniea types , and 
second, that the foliage, whiih then approached to the 
distichous S, semptrvirvns form, was produced, if the 
plates are correctly drawn, by the i^hortcning almost to 
abortion of the upper and under le.ives, and not to their 
being na^^o^^ed at the base and twisted, as at present, 
towards the sides of the branchlets. 

The Arctic Tcrtuncs have yielded 'no foliage of the 
spiral, necdle-lcavcd S giganfca type, e\cept that which 
has been referred to .S' Loutt^im The large Araucana- 
like foliage of S, Sternbv^gi docs not seem at that tunc to 
have existed much farther noith than Iceland, while the 
.S’ sempertftrens type heems to have been abundant. 
StqHoiia La^nsdorjn la m lact llie prevailing fossil in 
Greenland, scarcely any stone with leaf impressions 
being without some remain-^ of it The branchlets are 
generally simple and single, rarely forking, and seem thus 
to have had a short season of growth and been quickly 
shed, an adaptation probably to the long Arctic winter. 
{ lowers, fruits, and seeds have been collected It 15 
hardly less abundant at Spitzbergen, Mackenzie River, 
and oLhei localities near the Arctic ciicle and in Iceland 
The cones are said to be somewhat larger, and with more 
scales, and the leaves less pointed than in the existing 
species The more decidedly imbricated character of 
the fniit-beanng branchlets implies a closer affinit}^ with 
the Cietaceoua lorms Heer makes six duly-named varie- 
ties out of the Spit/bergen species, being probably un- 
aware of the extent to which foliage on the same tree 
may vary at the present day S brcvtfolia^ again, is at 
best a variety, and .S' distitha has leaves in opposite 
pans, and Mhilc unlike in this respect, has nothing besides 
to support Its reference to Sequoia S Lans^sdorjit next 
appcafii 111 the Miocene Baltu and in the Aquitanian and 
Mayeiician stages in Switzerland, Germany, Austria, and 
France, but docs not seem to appear in any Upper Mio- 
cene beds except as far south as ItaJ}'^, where it occurs in 
several localities This distribution is important, as well 
as the fact that brinchlets from beds of Central Europe 
are more tompound than those from the far north An- 
other Spitzbergcn species, extremely abundant where first 
found, IS .S Nofdi fiiltobft, said to be distinguishable by 
smaller and softer foliigc, narrower leaflets scarcely 
tapering at the base and at more acute angles to the 
stem, the last being the chief distinctive character None 
seem to have been met with in the 1872 expedition, only 
.S' Lan^sdofjii being illustrated in the fourth volume of 
the “ Flora fossilis arctica " 

Another species belonging to the same group, desenbed 
by Sapoita as S ToinnnUt^ is found in the Miocenes ol 
Manosque, Armissan, and Kumi. It is pi incipally charac- 
terised by the clustered, rarely solitary cones, and while 
the foliage resembles gcMicrally that of the existing species, 
the branchlets bearing fruit weie much more imbricated, 
and in this respect resembled those of .S'. Langsdorjii of 
the Arctic floras 

Most of these types have also been met with in America 
— where I^quercux, following Heer, has over-subdivided 
the fragments into bpccie±i 

The .V gigiintcxi type had by far the more restricted 
distribution of the two in the Tcrtiaries Much of this 
form of foliage from the Lower and Middle Eocenes ot 
England and Freance has been referred to Araucaria; but 
elsewhere, in the Oligocenes especially, almo-it the i^ole 
of it is referred to a single species of Sequoia, 5 Stemhem 
It agrees with that of young planLi of S, gtgantea^ the 
leaflets being less falcate, longer, and at a more acute 
angle to the stem than in the nearest existing Araucaria. 
On the other hand, how'cvcr, no nearer approach to 
the ordinary adult foliage of S gi^antea is ever as- 
sociated with them The characteristic cones of Setjuoia, 
w'hich are small and numerous, and very persistent 
on the branches after the seed is shed, remain at- 
tached , m several fossil species, as .S' Couttsm^ wherever 
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they arc met with , but are rarely associated with the 
foliage figured as lS*. SUmbergi^ none having been found 
at such important localities as Sotzka, Haring, Monte 
Promina, and Bilm, where foliage abounds This absence 
of cones is very strong negative evidence against their 
foliage in the above localities at least being Sequoia, and in 
favour of their being Araucaria. The cones of Araucaria 
are few and large, shaken to pieces by the wind almost as 
as soon as ripe, and when earned by water the dotation 
of the winged seeds and of the foliage would differ enough 
to lead to their being separately imbedded. The foliage 
was described for years Araucantes^ and a well-defined 
immature cone of Araucaria was found in the deposit at 
Haring and figured by Sternberg ^ and by Goeppert ^ as 
Araucantts Goepper^t, and afterwards considered by 
Unger and Ettingshausen “ to belong to A Sternbergi 
Another small Araucaria-like cone is figured by Massa- 
longo froni Chinvon,*^ which was found associated with 
fobage identical w ith that from Bournemouth. Similar 
foliage, but still nearer to Araucaria, is found at many 
places in France, and in England at Sheppey, Bourne- 
mouth, Bracklc'^ham, the Isle of Wight, &c , but also 
always without any Seauoia cones, although 1 have found 
an Araucaria cone at Sneppey. 

Against all this evidence we have to set the fact that a 
branch with compressed cones attached has been found 
in the Upper Miocene near Turin, and that Sequoia cones 
are found in the same strata with somewhat similar 
foliage in Iceland. In both these instances however the 
foliage differs materially from the typical .S’. SUrnbergi of 
Sotzka If we consider that foliage of existing species of 
Araucaria, Sequoia, Cryptomena, and Arthrotaxis can 
with difficulty be distinguished, and that species which 
have died out may have approached e a r h -eiher still more 
closely, the evidence upon which Heer has changed the 
determination of all the Austrian and German spicimens 
must appear insufficient The possibly accidental simi- 
larity, not identity, of foliage occurring m deposits far 
apart and of widely different age, does not, 1 hold, out- 
weigh the other facts I have advanced. 

This type of foliage, whether it belong to one or many 
genera, has not been found of Tertiary age north of Ice- 
land, nor in the newer Miocenes of Central Europe, if we 
set aside two mure than doubtful fragments from Oenmgen 
It abounds hoi^cver in England, France, Germany, and 
Austria in Eocenes and Oligocenes, and recurs, as an 
Upper Miocene form, in Italy only 

The British l.ocencs have been credited with several 
Sequoias, as S ^/rnibergi and .S'. Eowerbankn from 
Sheppey,.!)’. from Alum Bay and Bournemouth, 

S. an Noyert from Antrim, d:c , &c I'here is, I believe, 
no good evidence >ct of the presence of any Sequoia 
except Couthite^ confined to Bovey, Hempstead, and 
perhaps liournc’inoulh, in any Tertiary rock of Great 
Britain. This qvicstion however cannot here be profitably 
discussed S ConmuE w as originally described by Heer 
from Bovey Tracey, where it literally abounded. The 
foliage resembles that of .!) though smaller and 

more delicate, and must have been very graceful, but 
Heer’s resturation of it, since copied into other works, is 
very stiff and unnatural The foliage in the “ Flora 
fossilis arctica" is much coarser, and should not have 
been rpferred to the same species Saporta desLnbes a 
beautiful variety " Folyworpha " from Arniissan, in which 
the ultimate branchlets take on the sempervirens 
character. S CoutisKe seems to have been capable of 
supporting considerably greater heat than any of the 
other species, if wc may judge from the associated 
plants. 

The leading facts known to us respecting the past 
history of the Sequoias may be summed up thus They 
are not known to be older than the Cretaceous, when they 

* *'Ver5l,"v.L ii n 204 FI 39, Fig. 4. 

* “ McjQoicr fuM. CoBif,," 1B50, Hurlam Ttaiu , p 337, PI 44. Fig a 

^ " Flun von H8r.ng," p 36 * ** Special FJiotagr pi xxi 


were principally a northern form. The diflerentiation of 
the existing types has promssed from that period to the 
present, being slight in the Cretaceous (d.g. S. Reichen^ 
bachii), more pronounced in the Eocene (f.^. S. Couttsict 
V. polymorpha)^ yet more so in the Oligocene and 
Miocene {S Langsdorfii), and most so at the present day, 
though even now there 15 a tendency to approach each 
other. The number of fossil species should be consider- 
ably reduced, and much of the supposed Sequoia foliage 
transferred to other genera. The genus is known to 
have ranged as far south as Central Europe dunng the 
Cretaceous, seems to have retreated north dunng the 
Lower and Lower Middle Eocenes, re-occupied its former 
habitats in the Upper Middle Eocene and Ohgocene, first 
through S Couttsia^ and then through S Langsdorjii^ 
and ranged into Italy during the Upper Miocene. It was 
well-nigh exterminated during the Glacial epoch, and has 
been strangely preserved in two isolated spots, perhaps 
beyond its original range, where the moderating in* 
fiuence of the Pacific enabled it to survive on, or occupy 
at a remote period lofty mountain spurs between the sites 
of ancient glaciers Fixed on exccptionably favourable 
stations with congenial soil, the existing species may have 
slowly adapted themselves to a temperature far more 
genial than that supported by their polar ancestors, and, 
in adapting thein selves to an always increasing mildness, 
have acquiied that stupendous habit of growth which 
makes them the giants of vegetation.' 

The moral to be drawn from the history of the Sequoias 
IS that wc should not place implicit credence m the 
minimum temperature of the so-called Miocene Green- 
land, Spitzbergen, Vancouver's Isle, Sitka, and Arctic 
America and Asia, as settled by Heer. Such bald 
argumeot, as for instance that because Sequoia now 
requires such and such a temperature, therefore former 
but different species must have required the same, is 
entitled to but little deference; yet Heer’s facts and 
opinions arc quoted as axioms by a wide range of 
workers When examined they arc seen to be disputable, 
whether taken as physiologicdl, geological, palaeonto- 
logical, or any other data Provisionally they were of 
use, but the questions depending on the accuracy of the 
data arc bO important and the evidence so intricate that 
they should not be deemed settled until some greater 
amount of care has been bestowed on them 

J. SiARKiE Gardner 


GEOMETRICAL TEACHING^ 

W £ are glad to see that the Association for the 
Improvement of Geometrical Teaching has been 
by no means idle, though no report has been issued 
since January, 1878, but that there has been a good deal 
of silent work going on in the way of sub-committce dis- 
cussions upon the several syllabuses of solid geometry, of 
higher plane geometry, and of geometrical conics. All 
who know the president will heartily sympathise with him 
m his bereavement, and will understand how unfitted he 
must have been for any other work than that which his 
osition at Harrow imperatively required of him He 
as now thrown himself with much energy into the cause, 
and proof of his interest in the labours of the Association 
19 manifest throughout the interesting address which is 
printed on pp 12-17 of this Report. It is well known 
that he has long advocated an extension of the scope of 
the Association, and in this address he takes the oppor- 
tunity of putting his views well forward. 

“ It was doubtless well at the outset of our work to 
concentrate our attention and confine our efibrU to the 
definite field, in which perhaps the need for improvement 

' If we can renlly incc back the hulnry of S figwt^ to fouil fomu, il 
beconicj curious lo nolin that it only now appixaLhing .S' ( thft 

type which jhere ii reuoD to beheve formerly lupparted the hi^heic teinpan- 
ture of any 'iertiary Sequoia 

■ Aiiociaiioa for the Impiovcmedi of Gcomeincai XcachuiK SiveiuU 
General Heporl, January, iBBi. 
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was most pressing, that of the teaching of geometry. 
But It can hardly be denied, 1 think, that there are other 
branches of mathematics whose teaching might also be 
greatly improved by an association of teacherbj conferring 
together as to the defect? of emsting books or methods, 
and intrusting to sub-committees the task of suggesting 
means of remedying such acknowledged defecls. If this 
be granted it appears to me that it is our next duty to 
bring the strength of our existing organisation to bear on 
other branches of mathematics besides pure geuuietry 
To do this would, 1 believe, assist rather than injure the 
work which we have still to do for geometry. 

“ I cannot doubt but th.it we have to some extent 
auffeied from the rc^itriction of the held within which we 
have hitherto worked Elementary gcometi y is essentially 
a school subject, that is, one in which a student of mathe- 
matics ought to be fanly proficient before he enters on 
his university coursCi and which therefore is not a subject 
of real teaching xn our universities or higher colleges at 
all. To this, and not to any ingr.uncd spirit of oppo- 
sition to improvement, which m the face of the changes 
going on in our universities it seems to me it would 
be absuid to charge upon any body of active woikeis 
therein, I am inclined to attribute the small .iniount of 
interest and atientioii ^\hich we have hitherto been able 
to obtain for our work, and our failure as yet to procure 
any recognition of our syllabus in any university of the 
United Kingdom Where a subject is not taught, but is 
only a subject, and rather a subordinate subject, of ex- 
amination, there can hardly be any very lively xnd active 
inteTe-.t in the improvement of its teaching. It is reason- 
able to expect, therefore, that, by extending the scope of 
our work to other siibjerts, of which only the elements 
can in general be taught in schools, and which will after- 
wards be more fully studied at the universities, wc shall 
enlist the sympathies of a wider circle of malhciuatical 
teachers, extend the list of our members, and connect 
ourselves more intimately with the living mathematical 
teaching of our umveisities, and then we shall, I believe, 
greatly promote the recognition of the work which we 
have already done. Algebra and trigonometry are 

perhaps less m need of our attention than other subjects, 
though even as regards these I believe valuable sugges- 
tions as to unproved methods and range of teaching would 
arise in the discussion of a committee specially interested 
in them But iL is only necessary to mention the subjects 
of analytical geometry, higher geometry, higher algebra, 
elementary kinematics and dynamics (or mechanics), to 
bring bcfoic the minds of those whom I am addressing a 
number of questions as to their teaching, from the discus- 
sion of which great advantages might arise Further, I 
think no one can have followed the more recent exposi- 
tions of mathematical physics, more especially in the 
* Matter and Motion' of Maxwell, and the ‘Elements 
of Dynamic' (alas, only a fragment) of Clifford— to 
mention only the names of two of the most penetrative 
eniuses and profound thinkers of our age, whom we 
avc loved and admired while living, and whose premature 
deaths we, m common with the whole world of mathe- 
matical and physical science, deplore as an irreparable 
loss— without feeling convinced that the time is not far 
distant when the notion of a vector or step^ as Clifford 
happily names it, and the simpler consequences of that 
notion forming a vector or j/f^-geometry (the basis 
of the calculus of quaternions), must be made a part 
of the elementary studies of every student of mathe- 
matics, more especially for the purposes of mathematical 
physics, but perhaps not less for its application to pure 
geometry. And if this be so I cannot help thinking that 
our Association, extended as I have suggested, might be 
the means of bringing together the right men to organise 
the method and bring it into a suitable stage for ele- 
mentary instruction . . 1 ^efer to the improvement of 

the teaching of arithmetic. 1 suppose there are none of 


us here who have had any experience in the teaching of 
arithmetic, who have not often wished that they could 
make a tabula rasa of their pupils' minds, as regards this 
subject, so fatally destructive of all appeal s tn reason have 
early unintelligent teaching and bad traditional methods 
shown themselves to be In an effort to reform in many 
points the teaching of arithmetic, we might naturally 
expect to associate with us the best teachers in prepara- 
tory and even in primary schools ; and perhaps also mem- 
bers of that very important body of men, the Government 
Inspectors of Schools , and thus nur organisation might 
become the means of linking together all grades of 
mathematical teachers, from the humblest to the highest, 
m an association which could not fail, if heartily sup- 
ported, to become a powerful influence for good on the 
whole education of the country" 

As the President's proposal took many of the members 
present by surprise, it was ultimately lesolvcd, as we read, 
that a speciil meeting of the Association should be held 
about Easter ne\t, to consider the desirability or the 
contrary of thus extending the scope of the Association 
In connection with this matter wc have also received 
a letter addressed to non-members to ascertain, if such 
an extension of the aims of the Association were adopted, 
whether they would allow themselves to be proposed as 
members of the new Assorialion A draft of rules ac- 
companies the Report, from which we extract the follow- 
ing proposed rules — " That the Association be called 
‘The Association for the Improvement of Mathematical 
Teaching' , that its object shall be to effee t improvements 
m the teaching of the various branches of elementary 
mathematics and malhcmaticril pUysRs by such means 
as may appear most suitable in each particular case 
This object to be carried out by the reading of papers or 
raising discuiasions at meetings of the Association, by the 
appointment of committees to report on easting defects in 
the usual methods, order, range, &c , in teaching special 
subjects, and the expediency of drawing up syllabuses 
01 text-books of such subjects, by the employment of 
suitable means for bringing the work done by the Asso- 
ciation before the universities and other educational or 
examining bodies, and using its influence to obtain recog- 
nition of such work from those b idles " 

Another action on the part of the meeting was the 
passing a resolution "that a sub-comnnttcc be appointed 
to draw up proofs of the propositions of the syllabus of 
plane geometry " It was shown that many teachers had 
adopted the syllabus, and thit it was meeting with a 
growing acceptance was evidenced by the stcaiily im- 
proving annual sale, 2033 copies having been already 
sold 


ILLUSTRA TIONR OF NEW OR RARE ANIMALS 
IN THE ZOOLOGICAL SOCIETY^ S LIVING 
COLLECTION^ 

II. 

N ORTH-EASTERN ASIA his of late years disclosed 
to Us explorers a number of very curious novelties 
in the class of Mammals Amongst them are several 
species of great interest, examples uf which have reached 
die Gardens of the Zoological Society alive. 

4. The Tcheli Monkey {Macacus Tchehensts) was so 
named by the distinguished zoologist, M Alphonse Milne- 
Edwards of Pans, from the Chinese province of Tcheli 
(or Petcheli), in which it is found The existence of a 
monkey in a latitude so far north — on nearly the same 
isothermal line as the city of Pans is a very remarkable 
fact, and quite new to zoological distribution 

The occurrence of this monkey in the mountains of the 
north-eastern district of the province of Petcheli seems to 
have been first ascertained by M. F ontanier, who was for 
some years French Consul at Pekin, and who transmitted 

* Continued from p 38, 
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many valuable tpecunenfl to the Mmeum of the Jardm 
des Plantes at Fans. Amongst these was an example of 
the present animal— a female, not quite adult— which was 
deacnixd and figured by M Alphonse Milne-Edwards in 
his Etudes pour senrir a J'Histoire Naturelle des Mam- 
mifhrei” (Pans, 1866-1874) The celebrated naturalist, 
Phre David, also seems to have met with this monkey in 
the same distnet, as he includes it in several lists of the 
MammaU of Northern China which he has recently 
plashed, 

For their pair of this scarce monkey now living in the 
Regent's Park, the Zoological Society are indebted to the 
kind exertions of one of their Correspondmg Members, 
Dr, S. W. Bushell of H B.M. Legation at Pekin. Dr 
Bushell obtained these animals in 1880 from the Yung-ling, 
or Eastern Mausoleum, of the reigning Manchu dynasty, 
situated about 70 le from Pekin to the north of 40° N L. 

The Tcheh monkey belongs to the same section of the 
group as the well-known Rhesus monkey (Macacus 


rhisus\ but has a shorter tall, and is generally of a moco 
rufous colour. It is also readily distinguishable by its 
dense coat of short thick fur, adapting it to endure the 
bitter winter climate of its native hills, where the thermo- 
meter often descends ro° below zero. Like most of its 
congeners it is rock-loving in its habits. 

5. The Water-deer {^Hydropotes inermts) is another 
Chinese animal which has only lately become known in 
Europe. 

Until of late years it was supposed that the annual 
production of deciduous bony processes (antlers) from 
the fiontal bones was an mvanable characteristic of the 
males of the deer-tribe (Cervidse) In some cases these 
antlers might attain enormous dimensions, as in the 
Wapiti {Cervus Canademts) and the Elk {Alces machlis ) ; 
in others they might consist only of diminutive points, aa 
in the Pudu-deer of Chih [Pudua hmmhs). But they 
were always present to a greater or less extent. The dis- 
covery of this little animal served to confirm, however, 



FiC 4.— I ho Icbeli Monkey 


the truth of the axiom, that in Nature at least there is no 
law without an exception. Here we have a deer complete 
in ^ery thing except its antlcis, usually the most charac- 
teristic feature in the males of these animals. In place 
of antlers the buck W'ater-deer is provided with other 
organs of defence in the shape of two long exserted 
eanine teeth, which grow to a considerable size in the 
aduR, and give him ample means of exercising his 
pugnacious powers. 

For our first knowledge of the existence of this singular 
deer we are indebted to the exertions of the late Robert 
Swinhoe, who, dunng his residence in various parts of 
the Chinese Empire, added so largely to our knowledge 
of every part of its fauna. Mr. Swinboe obtained his 
firat specimens of the Hydropotes in the market of 
Shanghai in the winter of 1879, and described it at one 
of the meetings of the Zoologic^ Society In the following 
year. 


'' In the large riverine islands of Che Yangtsze above 
Chinkiang,’' Mr Swinhoe Cells us, ''these animals occur 
in large numbers, living among the Call rushes that are 
there grown for thatching and other purposes. The 
rushes arc cut down in the spnng ; and Che deer then 
swim away to Che main shore and retire to the cover of 
the hills. 

" In autumn, afler the floods, when the rushes are 
again grown, they return with their young and stay the 
winter through They are said to feed on the ^sh- 
sprouts and coarse grasses, and they doubtless often 
finish off with a dessert from the sweet- potatoes, cabbages^ 
&c , which the villagers cultivate on the islands dnnng 
winter 

" They cannot however do much damage to the latter, 
or they would not be suffered to exist in such numbers as 
they do ; for the islands have their villages and a pretty 
numerous agricultural population. F ortunatcly^for the 
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deer, the Chinese ^have an extiaordinaiy dislike for their 
flesh. They are therefore only killed for the European 
markets, and sold at a low price. The venison is coarse 
and without much taste, but is considered tolerable for 
want of better, it is the only venison procurable in 
Shanghai. The animal itself gives sport to the gunner ; 
and numbers are slaughtered every winter by the European 
followers of Nimrod in the name of sport. Their numbers 
however do not appear to get much thinned.” 

Another most remarkable characteristic of these antler- 


less deer is their extraordinary fecundity. Mr Swinhoe 
states that according to the testimony of the natives the 
mothers have four or five young at a birth, and that this 
IS corroborated by Europeans who have killed pavid 
females and found the hke number of embryos in the 
uterus. This account is to some extent confirmed fay 
observations on the Water-deer in captivity in Europe, 
Although the Zoological Society have not succeoled in 
inducing this animal to breed in the Regent's Park, this 
feat has been accomplished by M. josephe Com^y of 



Fig 5 — Ihc Waier-Jcer 


Chdteau Beaujardin, near Tours, in France — one of the 
most successful “ acchmatisers " in Europe. In M 
Corndly's beautiful park one of these deer produced three 
voung ones in the spring of 1879, two of which, it is 
believed, lived to attain maturuy. There can be no 
doubt therefore that the Water-deer is much more fruitful 
than the rest of its congeners, which certainly never 
produce more than two at a birth, and for this reason at 
least would be a valuable animal for domestication. 

The adult water-deer standing reached at Us shoulder 


a height of about twenty inches, and is generally of a pale 
fawn-colour, paler below. , t iJ' 

According to Mr Swinhoe the “Chinese at Shanghai 
call this animal the Ke; but at Chinkiang it is named 
CArt/i^-thc classical term for the Muntjac {JCeruulus 
Reevest), The Chinese dictionary, compiled under 
authority of the Emperor Kanghe^ describes the Ke as 
' stag-hke, with feet resembling those of a dog, has a 
long tusk on each side of the mouth, and is fond of 
fighting 


NOTES ON THE GEOLOGY OF THE COREAN 
ARCH/PELAGO* 


'T'HIS archipelago, which consists of a number of 
-L smaller groups of islands separated by a depth 
of water varying from twenty to fifty fathoms, lies off the 
Bouth-weat coast of the peninsula of Corea. Whilst many 
of the larger islands vary from two to six miles m their 
extreme length, they are all of considerable height : their 
highest summits attain an elevation generally ranging 
between 600 and xooo feet above the sea— Ross or 
Alceste Island, in the south-west corner of the archi- 
pelago, reaching to a height of as much as 1935 feet. 
The l^e and naked masses of rock which crown their 
summits give to these islands a somewhat rugged and 


* U kde dunnr ■ H.M S. florntt to lIuh bluidi in October, 

1B7B. 


uninviting aspect , and their quaint inhabitants view with 
ill-conceaied dislike the presence of foreign ships within 
their waters 

1 was enabled to land on two occasions on the Island of 
Mackau— the largest of a group of islands bearing that 
name. About six miles in length, it possesses some ha]f> 
dozen lofty peaks, which range in heieht from 800 or 900 
feet to 1400 feet above the sea. N aked masses of quartzite 
or quartz-rock crown the summits and often compose the 
upper third of the hills, whilst a thick and dense growth 
of creepers, shrubs, and mimosas clothes the hill- slopes 
for their lower two-thirds. Tlie quartzite passes insensibly 
into a compact quartzitic sandstone underlying it; and 
lower down this rock assumes a coarse-grained texture, 
ccaaionally containing pebbles of quartz embedded in it. 
From the nature of the ground it was difficult to find 


4i8 


NATURE 


\lilarck 3 , 1881 


trustworthy signs of bedding in these rocks. Cropping 
out in the lower third of the hills— from the cliffs and the 
slopes immedialely above them — arc beds of a highly 
micaceous rock — greisen — and a gneissose rock some- 
times approaching m its characters Lhc typical gneiss , 
these beds are inclined at an angle of 15° to the east- 
north-east Veins of quartz are observed to traverse 
both these rocks, whilst occasionally a layer of quartz— 
an inch in thickness — separates contiguous beds 

1 had no opportunity of landing on any other islands of 
the archipelago, many of which in their general appear- 
ance resemble that of the Island of Mackau. 

H. B Guppy 


NOTES 

The International Medical Congress which it is proposed to 
hold in London in the beginning of Angust will be the seventh of 
its kind. The previous meetings have been held bienmally in the 
principal university towns of the Continent. At the last meeting 
in Amsterdam in 1879. a general wish vas expressed that the 
next should be in England, and Lhc wish having been informally 
communicated to the Presidents of the College of Physicians and 
the College of Surgeons, they called a meeting of presidents or 
other delegates of all the Univenties, Medical Corporations, 
Public Medical Services, and the Medical Societies The pro- 
posal to hold the Congress in London ^ as heartily agreed to, 
and an Executive Committee was appointed under who!-e direc- 
tion, and, especially, by the energy of the General Secretary, 
Mr. MacCormack, a very large scheme has been arranged for 
the dbicussion of the most interesting qiiCMliona in all the 
divisions of the Medical Sciences. The Mcctingh will be 
held in fifteen sections, in rooms of most of which the 
use has been granted by the University of T.ondon, the Royal 
Academy, and all the learned Societies at Burlington House 
Others have been engaged at Willis's Ronm^ The ofheers 
and councils of the several sections include, with very few 
exceptions, all the chief and most active teachers and workers m 
the several subjects of medical science and practice, not in 
London alone, but In all the universities and great towns m the 
United Kingdom. In so for as general consent to the design 
of the Congress may be regarded as a promise of success, 
all looks well, aud the agreement of our own Louutrymeu is well 
matched by the assurances of co-operation already received fiom 
a large number of the most distinguished medical invci^tigators 
and practitioners m both the Old World and the New. About 
4000 invitations were issued, and it is expected that the roll of 
members will include at least 2000 names. Of course there are 
large arrangementH for receptions and various hospitalities, and 
for making London as agreeable and instmctive as may be in 
August ; but if the design in the programme of the Congress be 
fairly fulfilled, a great quantity of hard and useful scientific work 
will be well done. 

At a meeting of the American Academy of Arts and Sciences 
held in Boston, Massachusetts, on January 12, the Ruinford 
medal was conferred on Prof Josiah Millard Gibbs, of Yale 
College, for bis researches on Thermodynamics 

We regret to hear of the death of Prof. James Tennant, 
F.G S., the well known mineriloguit. Mr. Tennant was the 
assIsUnt and afterwords the successor of Mr Mawe, author of 
" Travels in Brazil,’' and of a Treatise on Diamonds,'’ and by 
adding to the series obtained by Mr, Mawe many fine specimens 
from every part of the globe, succeeded in thus forming a very 
large and valuable collection of minerals. Mr. Tennant was an 
excellent authority on gems, and hii advice wa<i taken by the 
GovcrniDcnt with respect to the cutting of the Koh-L-Noor and 
other crown jewels. Besides holding the office of " Mineralogist 
to the Qneen,” Mr. Tennant was for many years Professor of 


Geology and Mineralogy In King's College, London, and after he 
resigned the professorship of the former science, still retained 
the post of Frofessor of Mineralogy, which he held at the time 
of his death Mr Tennant, m conjunction with the late Prof. 
Ansted and the Rev. W. O. Mitchell, wrote the treatise .on 
Geology, Mineralogy, and Crystallography for Orr’s *' Circle of 
the Sciences," and he was also the author of some smillei 
educational works Mr. Tennant did much useful work in 
prepanng collections of minerals and fossils suitable for educa- 
tional purposes , and by popular lectures and in other ways he 
aided in disseminating a knowledge of those sciences in whicli 
he was so greatly interested. Mr. Tennant hod reached the age 
of seventy-three at the time of his death. 

Prof Ma.riin Duncan, F R S , has been elected president 
of the Royal Microscopical Society. 

The Daily News Naples correspondent writes with reference 
to the Zoological Station at Naplesi that the average number of 
naturalists working 111 the laboratory was formerly about twenty- 
five, but this yjar it will be above thirty, adding to which the 
permanent stafT of the station, there are altogether nearly forty 
naturalists bent upon promoting original research into marine 
zoology and botany, wlule enjoying the most unusual facilities 
and elaborate technical arrangements that have ever yet been 
contrived. The use of the diving apparatus has enaldcd the 
nalurali ts to hud marine plants hidden in cracks and crevices 
and on the undersides of overhanging rocks, which otherwise would 
never have been brought to light, for the ground -net cannot reach 
them. By this means many interesting botanical problems have 
been brought nearer to a solntion 

Colonel Prejev^^alski has just returned to St. Pelersbmrg 
with a fine botanical collection he has made in Kansu Dr, 
Mnxitnowicz states that upon a cursory examination his previous 
impressuin is strengthened that we have to do here not with the 
flora of China, but with an altogethei different one, belonging to 
the border of the great Central Asiatic ]>lnleau There arc no 
Chinese forms of trees or shrubs whatever, not even an Acer, 
The general character is entirely high alpine and cold. Dr 
Maximo wicz thinks that this Central Asiatic plateau has a flora 
with a distinct individuality of its own, and proposes to call it 
the Tnngut flora, from the name applietl by its first European 
ex plot er, Marco Polo, to the i^eoplc iiihabiLing this inclement 
and inaccessible region. 

Thl arrangementH for the international medical and sanitary 
exhibition of the Parkes Museum of Hygiene, which is to be 
held at South Kensington from Jnly 16 to August 13, are now 
complete. The exhibition is to comprise everything that is of 
service for the prevention, detection, cure, and alleviation of 
disease. 

The Clarendon Press is about to issue a new edition of the 
late Admiral W H Smythe’s ” Cycle of Celestial Objects,” a 
book which by universal consent has done more to promote 
popular astronomy m England than any other work of the kind. 
The new edition has been edited by Mr G. F, Chambers, 
F.R.A S , whose “Handbook of Astronomy,” another Claren- 
don Press book, la well known. This volume, though professedly 
only a new edition, may be regarded as almost a new work. 
'Whereas the onginal edition compnsed only 850 objects, the 
new one comprii>e!i no fewer than 1604 But it is not merely in 
the number of the objects dealt with that the usefulness of the new 
edition will conbist, It will be found that Mr. Chambera has cut 
down here, expanded there, and reviaed everywhere, Admiral 
Smythe’s printed matter, so os to embody the progress of the 
science down to the year 1880. What this means in the cose of 
hundreds of double-stars annually undergoing re-measurement, 
and many of them annually undergoing change, can only be 
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understood by those who have been called upon to perform 
limilar hterary work. But this ia not all Admiral Smythe's 
observatlonB having; _been made m England, hu labours only 
extended to those stars and uebuls which were visible in Eng- 
land ; bnt Mr. Chambers, by means of materials gathered from 
vanoiu sources has extended the book to the whole of the 
southern hemisphere, and has thoi made it an ub’^erver'*; hand- 
book for the large Euglish-spcaking populations of India and 
the Australian and Amencan continents. The New "Cycle” 
will be found to contain a gieat number of double-star measures 
by Burnham and others, many of them as recent as 1880. The 
places of the objects have been uniforiuly set out for the epoch 
of 1890, so that in this respect the book will be up to date for 
many years to come. A chromolithograph of twenty funr typical 
star disks 111 different shades of colour intended for the methodical 
record of star colours forms an appropriate frontispiece. 

We have received a very satisfactory report from the Sunday 
Lecture Society It refers to an interesting experiment in Edin- 
burgh of a Sunday Science School, in i^hich ninety-two pupils 
were enrolled, with an average attendance from November to 
July of sixty Tlie pupils were mostly of the artisan class and 
youths who, owing to late business hours, could not avad them- 
selves of evening cla*'ses 

MeasUREM£} 71 S of the "Midgets" who have lately been to 
Buckingham Palace and Marlborough House are being taken by 
Quarter -Master Sergeant Kiordan, under the direction of the 
Anlliroj oIogiLal Society. Successful casts of the mouths, 
shoviiiig an apparently abnormal dentition, have been obtained 
by Mr, F. S Mobdy, and uerc exhibited m the library of the 
Royal Institution loht Fiiday evening. 

At a meeting of the Electricity Exhibition Commission in 
Paris on Monday, M, Berger announced that arrangements had 
been made for the Palace of Induf^try being lighted up during 
the exhibition by all the French and foreign systemji concurrently 
This' will involve Boo horse power, and more than 50 kilometres 
length of wire There will be six classes, viz. — i. Production 
de I'dectncLte , 2 transmission de rdectncil^ ; 3 elect ro-metne, 
4. applicaliuns de PLlectriLil^ , 5 mecaniquc g^nerale dans ses 
applications aux industries tlcctnquea , 6 bibliographic et hib- 
toire. A proposal will be made to the Municipal Council of 
Paris to grant to Herr W. Siemens the concession of an elec- 
trical railway to the Hippodrome, in the Uois de Boulogne, 
m consideration of the expenses incurred by the construction 
of the railway from Place de la Concorde to the Exhibition 
Palace, Hie railway being constructed on a viaduct, ^thc 
expense Is estimated at yx 3 ,ODO francs, and it is impossible to 
expect it will be recovered during the 107 days of the exhibition. 
The transmission of force at a distance by electricity will be 
tried in the Palais de Plndustrie during the Electrical Exhibition 
Currents geuerated in the ground-floor will be utilised to work 
electro- magnetic machines, which will do various kinds of work 
The Publidicrs’ Union, under the direction of MM. Hachetle, 
will establish an exhibition of elcctncal publications, and a 
reading-room, into which will be admitted all the scientific 
papers of the world, irrespective of their language 

The difflcultica m the way of taking the census of our vast 
and heterogeneous Indiau Empire have been sometimes veiy 
curious. In Bunnah the census operations in the interior created 
no little consternation among the Karens, who were doing all 
they could to evade enumeration. The naLve officials employed 
to collect statistics seem to have shown their zeal m a curious 
way. The Pkomer declares that a census enumerator in the 
CentraL Provinces put down in bis book a certain old tomb as a 

house with one Inhabitant.'’ The phrase "to be numbered 
with the dead" will henceforward bear a new and vital meanuig, 
and death will be robbed of his maj’ority. Another anecdote 


states that when the censiis commubioner entered a certain com- 
pound with the force's of enumeration in his train, an ayah who 
had been taken account of by enumerator and supervisor bothf 
ran excitedly to her mi«. tress and warned her chat there would bo 
certainly some mistake in the hisab, for that the 'tirkar had 
counted her twice already and was going to count her ogam I 

In a note on the Russian and Siberian varieties of the 
Caunnanu pitlex {Memoirs of the St. Petersburg Society of 
Naturalists, vol xi. fasc. i) M. Semenoviiky shows Lthat the 
representatives of this species in Lake Baikal and m Lake 
Gokcha of High Armenia, 6400 feet above the sea-level, 
are quite identical, and most akin to the Norwegian typical 
representative of this species, described by Prof. Sars, On the 
contrary, the C. puhx^ which inliabits the lakes of the Taimyr 
tundras of Northern Siberia, that of the Baraba Steppe in 
Western Siberia and of the Ural region, belongs to another 
variety. A second variety, very difTcrent from the two pre- 
ceding, was discovered in two salt lakes of the Government 
of Orenburg, notwilb standing the close proximity of one of 
these lakes lo those of ihc Ural region A third variety inhabits 
the northern lakes of European Russia and those of the Valdai 
Hills, whilst a fourth variety, being most like to that which u 
known from the lakes of Savoy, was discovered in the lakes 
near St. Petersburg 

It known that the young horns of the Cervus maral 
(SevertzofT), when they are filled with blood and not yet oasifledp 
arc very much prized by the Chinese, who purchase them at the 
Siberian fi oiUicr, paying as much as six to twenty pounds the 
pair. A very active chase of the maral has therefore alnays 
been corned on 111 Siberia, and since it became rather rare, the 
Cossacks ID the ncMghbourhoud of Kiakhla have domesticated 
this stag Now wc learn from a communication by M, Polakofl 
that Its domestication has greatly extended in Western Siberia, 
so that there arc herds of seventy head , but the horns of the 
domesticated deer, aa might be expected, have lost a good many 
of their original qualities 

In a recently di covered stalactite cave at Kircbbcrg, near 
Kremsmiinster (Austria), a jaw-boue of a man with well-preserved 
teeth was found among numerous remains of Unus spclau^^ 

Ir is reported from Stuttgart (Wirtemberg) that bones of 
mammoth and rhinoceros have been brought to light by digging 
m a cellar on loamy ground. Dr. hraas has recognised, besides 
tUbks (60 cm and 200 cm. long), two pieces of a jaw-bone 
belonging to a mammoth, and parts of mandibles, scapula, and 
maxilla of a rhinoceros. 

The Miiicralogical Museum at Breslau University boa received 
a large number of bones belonging to the woolly-haired Rhmo- 
ccros {Rhinoceros tichorhiniis). They were found near hkarslnc 
in Sde^ia The complete skeleton was found in a marl-pit at 
a depth of sixteen feet Unfortunately the skull and several 
bones were broken through inattention on the part of the 
workmen. This is the hfth skeleton of the kind found in 
bilesia. 

On February 20 a slight shock of earthquake occurred at 
Agram at 2h. 15m, a.in,, and a more severe one at 6h. 15111 am., 
accompanied by a subterranean noise. During the lut week 
wave-like motions were also felt. 

The Dady News Lisbon correspondent, telegraphing on 
February 23, states that thirty-six successive shocks of earth- 
quake have been experienced at St Michael's in the Azores. 
"The church and 200 houses fell in. Several people were 
killed. A religious and peuitential procession bad taken place, 
the Civil Governor at the head, A volcamc island has been 
formed. At latest arlvicer slight shocks continued. Many 
people were in tents outside the town." 
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The Khedive of Egypt haa uaminftled M. Guton Mospero to 
the directorship of the mu'^euins in the place of the latenrchBCo- 
logiit, M. Muiette, To the latter a monument is to be erected 
at Cairo. A committee hu already been formed, of which the 
foreign Minister is president 

A NEW Italian serial will shortly be published at Naple'i Its 
Utle will be Jiasse^na mtua di op^re scuntifiikt e lettmine^ and 
lt£ editor Prof. Andrea Angiulh, It wiU ap|>ear six times a 

year. 

Last Thursday the Hackney Microscopical and Natural 
History Society held their annual so\rit, always a very successful 
event Many other similar London societies were represented at 
the meeting 

An elaborate report upon the opening up of two of the 
pyramids at the boundary of the Libyan Desert near Sakkara 
is now published by Prof. Brugseh. The learned profe'ssor 
estimates the matter to be of the most important and valuable 
kuid. At the dose of i8So the entrances to the sepalchral 
chambers of the three pyramids were laid bare. The ceilings 
were taken off, and only the two sides, all covered with hiero- 
glyphics, rose from the dibru. The hieroglyphics point to the 
raign of Pharaoh Apappus 

The additions to the Zoological Society’s Gardens during the 
past week include a Bactrian Camel {Camelus bne/nanus) from 
Afghanistan, presented by Col O B. C St John, K.E , F Z S , 
a Punjanb Wild Sheep {Ovis cydoteros) from Afghanistan, pre- 
lented by Capt. W Cotton, a Mona Monkey {Cercopithecus 
eiMa) from West Africa, presented by Mr. W, Macmillan 
Scott , two Common Peafowls {Pavo endatus) from India, pre- 
mted by Mrs, Edward Brown , a Roseate Cockatoo (Cacafua 
f^ieicapilla) from Aaslralia, presented by Miss Mary J, Richard 
sod; a Stump tailed Lizard {Tra<‘hydo\auf hs t-u^jus) from 
Anatreha, presented by Mr. I'. O, Maitland, a lIorsfieJd\ 
Tortoise {Tfitudo horsfiJdi) from Cabal, deposited , two Globose 
Curassows [Crax ^lobuera) from Central Amenca, a White- 
browed Amazon {CAf^^spits albijrom) fiom Honduras, purchased 


GEOGRAPHICAL NOTES 

We take the following from the March number of the Ptoc of 
the Royal Geograpli I cal Society — ^'fhe eminent Ru^^un iTaveller 
and savant. Col. Prejevalsky, intends, wc are informed, to devote 
himself for some time to the prep*iratinii m retirement of a great 
work on the results of his travels, including, besides his recent 
expedition to Tibet, his previous journey to Lob-nnr, of which 
he WAS prevented, by wint of time, from giving more than a bare 
outline, I'he w'ork is to consist of eight volumes, and to be 
entitled "Travels in the Deserts of Central Asia" Volumes i, 
and iL will contain the narrative and an account of the physical 
geography and ethnography of the countries he haa visited, and 
Will indude also his surveys, the pictorial illustrations being from 
anginal sketches by his comi anion, Lieut Robarofsky Vol. 
ill. will be devoted to the mammalia of Central Asia , vol iv. to 
file birds , vol, v. to the reptiles, amphibia, and fishes , vol. vi. 
to the Aora of Mongolia ; and vol. vfi to that of Tibet Vol, 
viU and last will contain the geology and mineralogy as far as 
nutenali will permit. The Tint two volumes, each containing 
<00 po^p and perhaps more, w'lll be written by the traveller 
huiiMl^ and will appear toward) the close of 1682 The 
omitholagy will also proceed from hia pen, as well as that 
portion of the zoology which treats of the antelope, buflalo, and 
a few other of the more important animals, I'he remainder will 
be written by the Academicians htrauch and Maximovitch, Pro- 
fesBoti Inostrnntsef^ and Bogdanof, and will be issued m 

porta. The whole will not be completed for several yean The 
work will be brought out under the auspiceii of the Geographical 
Socie^, and a special grant for the purpose will be asked for 
from 11 . M the Emperor 

At the Geographical Society on Monday evening Sir Richard 
Temple delivered a lecture on the lake-region of Sikkim on the 
frontier of Tibet^ which, in point of fact, was a description of 


the impres^iionB acauired during a tour which he made as Lieut,- 
Governor of Bengal Sir R. Tenmle told his audience that the 
fact of any part of Sikkun bcini^ British teintory was due to the 
imprisonment of Sir Joseph Hooker and Dr, Campbell by the 
R.ijali , and he then gave a geographical sketch of the whole 
region, Tos^sibly the most important matter dealt with was the 
construction of the politico-commercial road from Darjiling to 
the JyaUp Bass into the Chumbi Valley, which bir R. Temple 
considers the fraaticr hue between Ihitidi and Chiuebe territory. 
Sir R i'emple ib apparently sanguine that the Tibetans uill 
continue the road on to Lhasa, but he did not say when th^ 
weie likely to do so. Mr W T. Blanford, who had also 
visited Sikkim, afterwards explained to the mccLing that he 
believed these lakes to be due to glacial action, and that the 
Bidan Tso was a beautiful specimen r>f this kind of lake, Mr 
Blanford nLo called attention to the opening afforded for 
exploration m Northern Sikkim, uhich nos not as yet been 
visited by Europeans. 

We understand that Mr Joseph Tliomaon has been cleclctl 
a life-member of the Royal Geographical Society, in further 
recognition of his eminent services to geography during the 
recent East African cxpcdiUon. The CuunciL or the Society 
have jiresenled to the Biitish Museum the coUeotioil of shells 
which he made during his jouriKy. 

Till Oc^terr^biscAg Monatithfijt fur den Orient of this 
month contains a highly interesting piper by Prof H Vamb^ry, 
on the proposed Hyrkaninn railway, a valuable descriptinii of 
the roads and land commumca Lions of Persia by Baron Gudel- 
Lannoy 111 Teheran, a paper on the coffee districts of Yemen 
by Baion Schwcigcr-Lerchcnfcld, besides tuo well-written 
historical pa^nirs. 

At the last meeting of the Berlin Geographical Society Prof. 
W, Foister, the director of the Berlin Observatory, m^e an 
interesting communication regarding one of the most important 
tasks of travellers in unknown legions, 1 e. the exact dctermuia- 
tioQ of latitude, longitude, and elevation above sea-level With 
several of the results of recent German expeditions serious 
errors in this regard were detected Prof Forster slated that 
the Berlin Observatory staff would ahorlLy be in a position to 
undertake the practical and theoretical instruction or travellers 
and to superintend the selection, testing, and packing of the 
necessary scientific instruments fur the various expcditionu before 
starling. 

The last number of the pfur du Monde contains an instal- 
ment of Dr, Crevaux’s account of liis journey from Cayenne to 
the Andes, the present part dealing more particularly with the 
exploration of the River Parnu The illustrations are from 
original sketches, and are admirably drawn. 

In a recent issue Lts Missions Cnthohques publibhea a letter 
from a missionary among the Kakbyens, which contains some 
interesting noLc<i concerning that com[)arative]y unknotra people 
A bYiJNE\ Leiegrani states that a busfaiuan named Skulthorpe 
has telegraphed from Blackall asserting that he has found the 
explorer Leichhardt's grave, and has recovered the diary of the 
whole of his last expAition, together nilh other relics. T' Skul- 
Lhorpe refuses to show any of the articles until his arrival in 
Sydney 

The last number of Le Globe contains part of a paper entitled 
" Tartane," by M. F, de Morsier, in which the writer proposes 
to deal with the Tartar, Turcoman, and Kirghiz steppes. 

By a telegram from Brisbane we learn that the Queensland 
Government expedition for the survey of the proj'ectcd Trans- 
continental railway started on January 14, presumably from 
Blackall. A previous survey, it will be remembered, wis 
made by a parly under Mr Favene, despatched by the proprietors 
of the Queenslander ^ but so for ab we are aware no detailed 
account of bia explorations has ever been made public, and 
possibly the new expedition has been sent to endeavour to find 
a better line of route. 

The WcUii^on oorrespoudeTit of the Colonics and IndsA 
states that the Southern Alps and other of the pnndpal moan- 
tains of New Zealand are to be explored next year by member! 
of the Alpine Club, who will find ample scope for their energies, 
The top of Mount Cook, the loftiest peak in New Zealand, 
between 13, cm and i4,cxx) feet in height, has not yet been 
reached. 

The International Alpine Congress will meet at Silzbiirg in 
18S2. The committee is now beTng formed. 
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ON THE VISCOSITY OF GASES AT HIGH 
EXHAUSTIONS^ 

DY the viscosity or mternal friction of a ijas is meant tht, 
^ rcsisLance it offers to the i^Iiding of one [JOiLion over anuthLr 
In a i^nper read before thehritish Association m 1859 MnxxNcLl 
presented the remarkable result that oil theoretical grounds the 
coefhcient of friction, or the viscosity, should be independent 
of the density of the gns, although at the same lime he stated 
that the only expeiiments he hod met with on the subject did uot 
seem to conRrm his views 

An elaborate aeries of experiments weie undertaken by Max- 
well to Lest ho remarkable a conscniience ot a mathematical 
theory , and in 1S66, m the Ihikerian lecture for that year/ he 
publi>ihed the results nnder the title of " The Viscosity or Tii- 
temal FncUon of Air and other Gases ” lie found the coefficient 
of fnctiun in air to be jiractically constant for pressures but ween 
30 inches and o 5 inch , in fact nuiabers calculated on the hypo- 
thcBis that the viscosity was independent of the density agreed 
veiy well with the observed values 

The apparatus used by Maxwell was not of a character to 
admit of experimenti with much lower pleasures than o 5 inch 

Maxwell's thcoiy that the viscosity of a gas is independent of 
the density presupposes that the mean length of path of the mole- 
cules between their collisions is very small crjin|Xired with the 
dioiLiisiuns of the appaiatus , but masiimcK as the mean length 
of path increases diieclly with the expansion, wliilst the distance 
between the molecules only increases with the cube root of the 
expansion, it is nut difficult with the bprengel pump to produce 
an exhaustion in w'hich the mean free path is measured by inche'i, 
and even feet/ and at exhausLioiii of ini', degree it la pjolxible 
that Maxwell's law would not hold 

The cxpcriinciils recorded in this paper weie commenced early 
in 1876, aiid have been continued to the picscnt time In 
November, 1876, the author gave a note to tlie Royal bucicty on 
some pieU]iiina.ry lesults Several different fo-nis of apparatus 
have since been used one after the other, with improvements and 
couiiilcxilies suggested by expciience or tendered possible by the 
extia skill acquiicd in manipulation, The carliei observations 
ire now of liLile value, but the time spent 111 their jiroseoution 
was not thrown away, as out of those experiments ha^ grown the 
very aompheated apjjaratuB now filially adopted. 

1 he Viscosity Torsion Appaiatus, with which all the cxpe’-l- 
ments here given have been performed, is a very complicated 
instrument. It cunsiats cssciitjally of a glass bulb, blown with 
a point at the lower end, and sealed on to a long niiriow 
glass tube In the bulb is suspended a nlatr of mica, by means 
of a fine hbre of glasji 26 inches lung, winch is scaled to the top 
of the glass lube, and bangs vcrlically along its axis. The pUte 
of mica IB Ignited niul lamp-blacked over one-h.ilf The tube is 
pointed at the upper end, the upper and lower points are 46 
inches apart, and are accurately m (he prolong ition of the axi!! 
of the lube bockels are hrinly fixed to a solid support, so that 
when the lube and bulb are clamped between them they arc only 
able to move around the vertical axis. 1 he glass fibre being 
only connected with ihc tube at the Lop, rotating the tube on its 
ans communicatcii torsion to the fibre, and sets the mica plate 
b winging on the same axib w'ltbout giving it any pendulous move- 
ment. 'Ihe diameter of the fibre is about o oor inch. The 
viBcobity ap|xiratUK ib connected to the pump by a flexible glass 
spiral, so aa to allow the appaiatus to rotate on the pivots and at 
the same lime to be coiineclcd to the puinj) altogether with sealed 
glass jointh An arm working between mcUl stops limits the 
rotation to the small angle only which is necessary. 

The torsional movement given to the mica plate by the light 

* Abstractor a paper read before the Royal Society, Eebruary 17, illi, 
by Williain Crookeri, !■ K H 

“ PAi/ Mag", 4lh Bcr \ul xix p 31 

3 PAil Trart^ 1B6G, port 1, p 249 

* Thus, supposing the mean free path of Lhe molecules of air At Ihe ordi- 
nary pressure u ihc I'lo.ouoth of a millimetre, at an exhaustion uf the ten- 
th ouiniidlh of an atmosphere Lhe mean free path will be x miUim At one- 
miUionih of on atmuiphcro the mean free path will be iq ceniiinelrea, and at an 
ejdiauaiionofonehunjrMl millionth— by nu means a difficult pomt luaiioin with 
pnMnt appliances— the mean Irea path will be over Feet Thu rarefaction 
coirejiponds to that of the ntmoEphere al a height above the earth of a little 
more i wi ninety mtlei assuming that its dansity decreaaei lu geiimatncal pro- 
greiiion BBitBhajjjhL increases in arithmctioEU progresEion, and neglecting 
uc iniall corrections for diminished gravity and temperatura As the height 
above the earth mcrcaies, the length (^f ihe mean free path of the molecines 
of air rapidly approaches to planetary distancei , at aMut Ooo milei height 
the iBMb fm path is to million miles, whilst beiwaan eigbey oihI ninety miles 
higher the rarity u such that the mean free path would extend frain here to 
Sinus 


of the candle binning on it 01 by the rntatiou of the bulb and 
tube on ns axi^ by llic movement of the arm between the atopi, 
IS measured by a beam of light from a lamp, reflected^ from ■ 
mirror to a graduated sc.ilc. 

The pump cmplnye I has already been described The mea- 
siiniig np[i.ir'itus similar to that de5criI)Ld by I^iof Mcl.eod^ 
before the Physical Society, June 13, 1 87 4 As it contauu 
several improvements shown by expenence to be necessary when 
working at very higii vacua, a detailed description h given in the 
paper 

When taking an observation the arm is moved over to Lhe 
stop, and in a few seconds allowed to return to itR original 
]i(isUion by the action nf a spnng This movement rotates the 
viscoMity apparatus through a small angle, and scLs the mica 
plate vibrating, the reflected line of lignt traversing from one 
bide of the scale to the other in arcs of diminibhing amplitude till 
it liiially settJeb clown once more at sera 

The observer watching the moving index of light records the 
scale number reached at the extremity of each arc The numbers 
being altcmaieJy on one and the other side of zero are added 
two Ity two together, to get the value of each oscillation The 
logarithms of these values arc then found, and their differences 
taken , the mean of thi sc diffei cnees is the logarithmic decrement 
^)er swing of llie arc of oscillation Fur the state uf brevity this 
IS called the log dec. 

A very large number of experiments have been made on the 
viscosity of air and other ga-.es. Ohservationb have been taken 
at as high an cxliaustinii ns o 02 M, but at lliC'.e high jioiiits they 
ore not sufficiently concordant to be trustworthy, The pump 
will exhaust to this point wiiliout difficulty if a few precautionfi 
are Ukeii, but al this 1 iw pressure the meon-i of measuring fail 
m accuracy. 

The precautions which experience shows to be necessary when 
exhausting to Ihe highest points are fully described 111 the paper. 

ViMO^ity of Aii^ —lhe mean of a very large number of closely 
concordant results gives ns Ihe log decrement for air for the 
special apparatus employed, at a prcb ure of 760 millims, of 
mercury and .a tcmpcratuic of IS" C., the number o 1124. 
According to Maxwell the viBcosily should icmain constant unbl 
(he rniefaction becomes so great that we are no longer at 
libeit^ to consider the mean fiec path of the molecules as 
praLtjcally insignificant in cjmjwuon with tlie dimeiibirms of 
the vessels. 

lhe author’s observations show that this theoretical result of 
M.u well’s Is nt leibl ap[iiax[m.ile1y and may be accurately true 
in air up to compniatively high exhaustions , and that at higher 
exhaubtiuns the viscosity falR off, as it might be expected to do 
according to theory. 

The results art embndied in a table and diagrams 

The first half of Lhe tabic givc=5 the vibcosity of air, in so far 
as It is renicscnlctl by the log dec , at pressures intermediate 
between 7to mil Urns and o 76 nnlliui (1 000 uullionlhs of an 
atmosphere). In order to avoid Ihc inconvLiiience of frequent 
reference to small fraUions of a milliinetre, the miUionth of an 
Btmosphei c. * (= M) is now taken nb the unit instead of the 
milifuietre, The second half of the table is therefore given in 
millionihs, going up ti on exhaushon of o'02 millionth of an 
atmosphere.^ 

Starling from lhe log dec o 1124 7^ miHims , the vii- 

cosily diiiiimshcis very legulaily, but at a some wh.it decreasing 
rate Between 50 mdlims and J miUims the direction is almost 
vertical, and a great change in the uniformity of the viBCOsity 
curve commences at a picssure of about 3 miliims. At thiB point 
Lhe previous approxiinallou to, or coincidence with. Maxwell's 
Jaw begins to fail, and further pumping considerably reduces 
the log decreiaent 

Fiom loop M the diminution of viscosity is very slight until 
the exhaudion leaches about 250 M , after that it gets leu with 
increasing rapidity, and falls away quickly after 35 M is 
reached 

The curves of increasing mean free path aud diminishing vii- 
cosity closely agree. Thi^ agreement is more than a mere coin- 
cidence, and iB likely to throw much light on the cause of 
viscosity of gases. 

" PAt/osp/AnaJ \nl xlviii p no, August, 1B74 

■ M = o ooo/fi millim , 131s 7^0 M ^ i millini 

3 To give some idia of iho hi^n exhaustiuiis al which its meuunmcDti 
can be taken it may be mcnlioncd thut ihc highest exhaumon nn the Ixblo— 
o oa M —bears about the bonie iiraportion to Ihc ordioiiry Atmospheric picuun 
thul ^ mlUimctrc docs to thirty 'miles, or, 'converting 11 into time, ihRC on« 
second bean to twenly months 
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lu the teble U elao given the me&suremeeta of the repuleion 
exerteil gn the blacken^ end of Che mica plate by a candle-fUme 
placed 500 millimi. off. The repulsion due to radiation com- 
mencea just at about the same degree of exhaustion where^ the 
vUcoalty faN^na to decline rapidtyp and it pnncipally comes in at 
the exhaustions above looo M. 

The close agreement between the loss of viscouty and the In- 
creased action of radiation is very striking up to the 35 millionth, 
when the repulsion curve turns round and falls away as rapidly 
u the viscosity, 

Experiments are next desenbed on the resistance of air to the 
passage of an induction spark 

Since the publication of the author’s researches on the pheno- 
mena presented by the passage of the induction discharge through 
high vacuo, the present results — which, although never publish^, 
precede by a year or two those just mentioned — have lost much 
of their interest. 

The phenomena at the very high exhaustion of o oa M may be 
of interest. With a coil giving a ipark 85 millims long, no 
discharge whatever passes. On increasing the battery power 
till the Rtnking distance in air was 100 uullims. the spark 
OGCBSionally parsed through as an intermittent Hash, bringing 
out faint green phosphorescence on the glass round the end of 
the — pole. 

On one occasion the author obtained a much higher exhaustion 
than o 02 M It could not be measured, but from the repulsion 
^ radiation and the low log dec. it was probably alxnit o 01 M. 
'Ac terminals of the vacuum tube and wires leading to them 
were well insulated, and the full power of a coil giving a 20-inch 
spark was pnt on to it, At first nothing was to be <ieea Then 
a bnUiant green light Aa'*bed through the tube, getting more and 
more frequent. Suddenly a spark passed from a wire to the 
gloss tube, and pierced it, terminating the expenment. 

Since these cxperinients vacua have frequently been got a^ 
high, and even higher, but the author has never seen one that 
would long resist a 20-inch spark from his large cod 

Viscosity of Oxygen — The senea of cipcruuents with air show 
a complete history of its behaviour between very wide limits of 
pressare. It became interesting to see how the two components 
of air, oxygen and lutrogeu, would behave under similar 
circum'ttaiices. Lxpenmeiits were therefore instituted exactly 
U in the case of dry air, but with the apparatus fiUed with pure 


oximen. 

Tne results are giveu m the form of tables and plotted as 
curves on diagrams 

The figures show a great similanty to the air curve, Like it 
the log dec, sinks somewhat rapidly between pressures from 760 
miUims. to about 75 millims. It then remains almoist steady, 
not varying much till a pressure of 16 mdlims is reached Here 
however u turns In the opposite direction, and Increases up to 
1'5 milliin. It then diminishes o^in, and at higher exhausuons 
it rapidly Sinks, Thi'« increase or vi'^cosity at pressures of a few 
millimetres has been observed in other gases, but only to so small 
an extent as Co be scarcely beyond the hunts of experimental 
error. In the co^e of oxygen however the increase is loo great 
to be entirely attributable to this caase 

Oxygen hoh more viscosity than any gas yet examined. The 
viscosity of air at 760 milliins, being 0'1I24, the proportion 
between that of air and oxygen, according to these resuh«<, is 
I'llSj. 

This proportion of I'liSs holds gooil (alio wing for experi- 
mental erron) up to a pressure of about 20 millims Eetween 
that point aud 1 millim. variations ocenr, winch have not been 
traced to any assignable cause , they ^cem large to be put 
down to "experimental errurs," Ihe discrepancies disappear 
again at an exnaustion of about 1 millim., and from that point 
to the highest hitherto reached the proportiou of 1 1185 is fairly 
well maintained. 

Viscosity of Nitrogen —The proportion between the viscosities 
of nitrogen and air at a pressure of 760 nullims is, according to 
these expenmenbt, o 9715. 

A comparison of the ojr curves with those given by oxygen and 
nitrogen gives ^omft intereiting rcsulb:. The composition of the 
atmosphere by bulk, 

Oxygen 20'8 

Nitrogen ' 79 '^ 


lOO'O 


20-8 VIS, 0 + 79‘2 VIS, ^ 

loo ‘ ' 

20’8 (o 1257) +79'a (o’io92)_ 

- — ^ If 

100 

1-61456+8 6407a _„.,,.,. 

100 

a rebuilt closely coinciding with o'II24j the experimental rtBult 
for air. Up to an exhaustion of about 30 M the same proportion 
between the viscosilie>i of air, oxygen, and nitrogen is preserved 
with but little variation. From that point divergence occurs 
between the individual curves of the three gases. 

Observations on the Spectrum of Spectrum observa- 

tions during exhaustion give the following results - — 

At 55 millims pressure the band spectrum of nitrogen com- 
mences to be visible. The red and yellow bands arc easily seen, 
and the green and blue are exceedingly faint As the pressure 
growl less the bands become more distinct, until at E 14 millim. 
the band snectrum is at itii brightest. 

At a luilc higher exhaustion a change com es over the spectrum, 
and traces of the line spectrum arc observed. 

At 812 M both the bond and the hue spectrum can be seen 
verv bnllmntly 

At 450 M the line spectrum is seen in great punty. As the 
exhaustion becomes higher the lines commence to disappear at 
the tu o ends of the spectrum 

At 18S M the lines below X 610 ms of m m at the retl end, 
and above A 400, cease to be visible. 

At 94 M a bright greenish yellow line is visible at about 

X567. 

At 55 M this greenish yellow line is still very prominent. The 
red lines have disappeared altogether, and the highest blue line 
visible 13 one at X 419 The line ^67 varies much m visibility ; 
someiimc!! it cannot be seen, whiLt at others it is very visible 
Thus— 

At 40 M the line 567 has quite disappeared 

At 17 M line 567 is visible again, being the most prominent 
line left. 

At 12 M line 567 is not seen, although several other green aud 
blue lines are leu. 

At 3 M only three lines are visible in the green, and these are 
very faint. 

At 2 8 M line 567 is detected again. 

At 2 M only traces of one or two lines can be seen, the faint 
light of the lines being overpowered by the green phosphores- 
cence of the gla-s 

Line 567 has been seen on several occasions at high exhaus- 
tions when the gas under exominaiion has been mixed with a little 
air It IS probably a nitrogen line, for one of the moht bnlliant 
nitrogen lines has a wave-length of 567 8 (Thaldn), 568*0 
(Huggini), or 568 I (Plucker), and the author’s mterpoUtion 
curve IB not sulhciently accurate to enable him to say that the 
line entered in as being at C67 may not in reality be a trifle 
higher. The reason of its being only sometimes visible may 
be accounted for by a difference in the sensitiveness of tlie eye 
at different times, or by a difference in ibattery power. Thu 
however cannot be the u hole explanation, for other lines are not 
found to vary in the same manner. 

The curve of RepuLion exerted by Radiation is much lower 
than in oxygen or air, and sinks rapidly after the maximum la 
passed. 

Viscosity of Carbonic Anhydride. — The curves of this gas are 
given m diagrams plotted from the observations. At first the 
curve seems to follow the same^direcCion os the air curve. But 
at a pressure of about 620 millims it slopes more rapidly till the 
pressure is reduced to about 50 nullimB , when the curve ogam 
takes the direction of the air curve. The total diminution 
between 760 millims, .and i millim, U nearly double that of air. 

Observations have alno been taken with the apectroBCope 
during the exhaustion of carbonic anhydnde. The maximum 
bnlhancy of the spectrum occurs at an exbauation of about 
300 M. After that it gets fainter ; at about 75 M the blue band 
(X 409 to 408 ms, of mm.) disappears ; ai the exhaustion gets 
higher the other bands vantidi until, at a vacuum of about 40 M, 
nothing IS visible but the two hnei X 519 and X 560, At higher 
exhauBtiona these lines disappear, ^and the phenomena of 
" Radiant Matter commence. 


The viscosity of the two gases is almost exactly in the same 
proportion : thus at 760 mlUuni— 


The proportion between the viscosity of 'carbonic anhydride 
and air at 760 millims, la o 9208. 
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V%icosity of Carbonic Oxuie.^Tht results with this gas arc 
remarkable as ihoMin^ an almost complete identity with thojc of 
nitrogen both m position nod shape The vibCO'iity at 760 
m;UiLns is m each clsc o' 1092. 

Like that of nitro^n the curve of carbonic oxide is seen to be 
vertical — i r., assuming the airve to rcprc'.ent the vistoMiyp the 
gas obeyii Max \\ ell’s law, at pressures between go millims and 
3 millims The straight portion in nitrogen is at a little higher 
pressure — between lOO milhm'i and 6 millmis 

The curve of repulsion resulting from radiation is lower m 
carbonic oxide than in any other gas examined, and, unlike the 
Other gase^, there is no sudden rise to a maximum at about 
40 M. At lower cxhau'iLions the curve is, however, higher than 
it IS m nitrogen. 

During exhaustion observation'! were CJiiUnued on the varia- 
tions in the spectniiu. The ordinary band spectrum is Brsl seen 
With a few sharp lines terminating the bands. 

At 12 milhms pressure a sharp green line is first seen, ^ 515 
ms of mm. 'i'his line rapidly grows brighter as exhaustion 
continues, and then fades out , it is last seen at a pressure of 
about O'g millim Thi-! line is probably the bright axygcn-liiie, 
the wavedcngth of which is given by Flucker at 5 t 4‘4 


At a pressure of 2 8 miUini->. the spectrum agrees m appear- 
ance with tlie " Carbon No. 2’* in Watts's '* Index of Spectra.'* 
At 55J M the bands between the ^harp hnes appear to be 
breaking up into masses of fine lines. 

At 21 1 M these fine lines arc distinctly visible. The bright- 
ness of this spectrum is now near its maximum. 

At ICO M the general sped rum ia growing faint, but a sharp 
green line at \ 534 makes its ai)[iearaiiec by fits nncl starts 
Thu IS coincident with /‘liicker’a biiglit oxygen line \ 534 

After this degiee of cxhauitim the spectrum lapidly gets 
fainter. The line \ 534 soon disappears, and the carbon lines 
also go one after the other, until at an cihauslioii of 4 M only 
two lines are visible, \ 560 and X 519 

Visionty of llydro^n — It has been found that hydrogen has 
much less viscosity than any other gas , the fact of the lig dec. 
not decreasing by additional attempts at purification is the 
test of its being free from admixture This method of ascer- 
taining the purity of the gas, by the uniformity of its viscosity 
cocfiicient at 760 millima , is more accuiate than collecting 
samples and^analysing them eudiomelncally 

Several senes of observations in hydrogen have lic(.n taken. 
For a long lime it was considered that hydrogen, like other 
gases, showed the same slight departure from Maxwell's law of 
viscosity being indc]>eiuleiit of density that appeared to be indi- 
cated With other gases , for the log dtc persistently dimini'ilied 
as the exhaustion increased, even at such moderate pressures as 
could be measured by the barometer gauge Had it not been 
that the rate of decrease was not uniform in the different senes of 
observations, it might have been considered that this variation 
from Maxwell’s law was due to some inherent property of all 
gases After working at the subject for more than a year it was 
discovered that the discrcjiancy arO'iC from a trace of water 
obstinately held by the hydrogen Since discovering this 
property extra precaulions (already described at the coinmence- 
ment of the paper) have been taken to dry all gases before 
entering the apparatus 

The remarkaWe character of hydrogen is the uniformity of 
resistance which it presents. Jt obeys Maxwell's Jaw aimjit 
absolutely up to an exhaustion of about yoom., and then it com- 
mences to break down. Up to this point the line of vUco-^ity is 
aim )st perfectly veitical It then commences to curve over, 
and when the mean free path assumes proportions comparable 
With the dimensions of the bulb and approaches infinity, the 
viscosity curve in like manner draws near the zero line. 

The repulsive force of radiation is higher m hydrogen than m 
any other gas It commences at as low an exhaustion as 14 
milhms , but does not mcnease to any great extent till an exhaus- 
tion of 200 M 19 attained ; it then rises rapidly to a maximum at 
between 40 and 60 M, after which it falls away to zero. The 
maximum repulsion exerted by radiation u hydrogen is to that 
in air os 70 to 42 6 I'his fact is now utilised m the conslruclion 
of radiometerd and similar mstruments when great senaitiveness ia 
required. 

Taking the vi<;co5ity of air at 760 millimB. as o 1124, and 
hydrogen as 0*0499, ihe proportion between them is o 4439. 

TAt Spectrum of 2 Iydrog€n.—T\i^ red line (a = 656), the 
Men line (X = 486), and tHe blue line (x = 434) ore seen at 
uielr brightest at a presiure of about 3 milliiiii., and after that 


exhaustion they begin to diminish in intensity As exhaustion 
proceeds a variation in visibility of the three lines is observed. 
Thus at 36 millims. the red line is seen brightly, the green faintly, 
whilst the blac line cannot be detected At 15 mdlims the blue 
line is iieen, and the three keep visible till an exhaublion of 418 
M IS retch^, when the blue line becunic'i diflicuU to see At 
38 M only the red and green lines arc visible, the red being 
very faint. It is seen with increasing diificuJty up to an exhaus- 
tion of 2 M, when it can be seen no longer. The green line now 
remains visible up to an exhaustion of O 37 M, beyond which it 
lias not been seen 

It IS worthy of remark that althougli when working with pore 
hydrogen the green line is always the last to go, it ib not the 
fir:»t to ajipear when Iiydrogeii is present as an impurity m other 
gases Thus, when working with carbonic anhydride insuih- 
ciently purified, the red hydrogen line is often seen, but never 
the green or the blue line. * 

[ 7 o he continued ) 


SEEING BY ELECTRICITY- 

being called upon by the chairman to show Lis experi- 
meals, Frof Ayrton slated that he and Mr Ferry thought 
that the occasion of the reading of Mr UidwcU’s paper was a 
suitable one for their shoviing to the Society that they were 
constractmg the apparatus described by them m a letter m 
Nai URL, vol, xxii. p 31 The feasibility of thur plan had been 
couihaled, and at the last meeting of the hritish Assoeialion at 
Swansei it uas confidently asserted that the action of selenium 
was nit quick enough to legistcr rapid changes of light intensity — 
an idea, houever, which (hey c;tated m the discuss^ion at the time 
there wa.s expeiimcnt.il evidence to disprove After that came 
the publication and exhibition of the pholuj>hone, proving that 
bclenimn changed Us clcclncal propel ties synchronously with 
rapid changes in light inlciisity. Lora Light telegraph however 
not only was this property necessary, but in addition that the 
elttlnc changes in the selenium should be considerable fur a 
comparatively small change in the light They had, Iheicfore, 
tried to make sensitive selenium cells of low resistance The 
method they had emjiloyed consisted in winding two wires 
parallel on strips of box- wood, ivory, and other non-conductors 
in section, somewhat like that Of a paper-knife in the manner 
subsequently described by Mr Bidwell in Naiure, but they 
had not found U niccs^ary to cut a scilm on the wood or mica 
in a lathe Of the twenty-five cells lliat they had constructed 
ihpy had invariably found, like Mr Bidwell, that only those 
Were sensitive that hod a high rchistance They were aware 
that Frof. Adams had made seii'iitive cells of low resistance, 
and had he been present they uuuld have liked to ask 
whether il was not only fur very small elecLrumoLive forces 
Lliat the cell^ were seiisittve They had also found that 
when sensitive cells of ioo,uoo ohms resistance diminished 
m resistance to only a few hundred ohms by natural annealing 
extending over some months, the cells lost entirely their lensi- 
biliiy Further that certain sensitive cells of high resistance 
were sensitive a.s long as an electromotive force of not more than 
about seven volts was employed to send a nirrent thruugh them, 
but for electromotive forces much above this the cells were com- 
paratively unsensitive to light, but the sensibility was not destroyed 
for electromotive forces smaller than seven volts used subsequently. 
These phenomena, which they believed had not been previously 
noticed, pointed, they suggested, to the sensibility of selemum 
being due almost entirely to a polarisation and not merely to 
a change of resistance, as was commonly supposed and stated. 
Might It not be possible, they asked, that there was an electro- 
motive force developed in selenium by light, which, for different 
cells, increased more rapidly than the resistance of the cell, and 
which was the greater, the greater the electromotive force of the 
auxiliary battery employed , that in fact selenium became 
rapidly polarised by tne auxiliary current flowing througb 
it, and that this polansalion, the amount of which depended 
on this current, was removed in proportion to the inten- 
sity of the light. That a small electromotive force was de- 
veloped in selenium by light when no auxiliary current wii 
sent through it, had b^n conclusively shown ]jy Frof. Adams 
and Mr. Day m 1876, a result that they had also expenenced ; 
and they would mention that a careful examination which they 
hod recently mode of the paper published by Frof Adams and 

' Paper commumcaled lo ihe Physical Society, Febiuory a6 
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Mr, In the Phil, Transatiions for 1876, ebowed that if we 
asaiincd all the instanoea therein mention^ of senaibihty of 
aelenium to li^ht were due to an eleclromotive force set up, and 
not to chan^ of resistance at all, then on the whole all the 
results would have been arrived at if this electromotive force set 
up in diRerent cells, for the same intensity of light, increased 
more rapidly than the resistance of the cell, and vias the greater, 
the greater the electromotive force of the auxiliary battery 
emploved. They disagreed therefore from Mr. Bid well in his 
Idea that the name *'c^” was at all inappropriate. 

Professors Ayrton and Perry referred the Members to their 
original letter m NatuB£ for the account of their plan for seeing 
by electricity. Shortly, it consisted in projecting at the scnding- 
station an image on a screen consisting of a number of selenium 
cells, the current dowing in each of which from an auxiliary 
battery was controlled by the intensity of the light falling on it. 
At the receiving-end of the line a light was thrown on a screen 
intercepted more or by Iiltle shutters, the opening or closing 
of each of which was controlled by the current allowed to pass 
through the corresponding selenium cell at the sending end. 
Hence on the receivmg screen a picture m mosaics was cost cor- 
responding with the image projected on the screen at the sending- 
ena, and varying with ’every change in the 'image cast on the 
sending-icrcen. 

The experiment they desired to show the Society uas the suc- 
cessful reproduction on the recciving-fcreeii of every change of 
lUnmination of one square of the sending- screen The shutter 
was an elliptical blackened aluminium disk suspended in a 
blackened tube of a kind of galvanometer, and making an angle 
of 43“ with the tu1)e when all the light tending to pass through 
the tube was cut off. When this dusk was defected through 45" 
all the bght passed thruugh the tube and an image of a square 
hole was formed 1 j^ a smnJI lens attached to the liihe. For every 
intermediate position of the shutter an image of the square hole 
was formed on the screen, hut varying in intensity of illumination. 
Attached to the shutter was a small macnet making an angle of 
671” with it, and the two were suspended by a silk fibre about 
onc-twentieth of an inuh in length These particular angles were 
selected so that first nil variation Lu intensity of the illumination 
could be produced with a small motion of the shutter, and 
secondly, so that the iiiaract should always be in its most sensi- 
bve position HI the coil through which passed the electric current 
whi^ traversed and was controlled by tne corresponding seleniiim 
square at the receiving end of the line. [The apparatus was 
then shown lu action,] 

They explained how their method of putting, say, thirty or 
forty seleuium cells on a revolving arm would enable them, 
while dispensing with a large number of cells, to transmit elec- 
trically a complete picture of even moving objects, and would m 
addition obviate the difficulty arniug From abnormal voriabons 
of selenium. 

Instead of the apparatus exhibited to the meeting to show the 
perfect feasibility of the scheme, Frofessors Ayrton and Periy men- 
tioned that they were also cxpcrunentiug with a large Uun mirror 
With many thick ribs at the back crossing one another. Electro- 
maraeta nrmly fixed behind the thin ports of the mirror produced 
by uieir expansion and contraction very small convexities and 
concavities on the mirror's face. From their experiments, pub- 
lished in the Proc. Roy. Soc., on the so-called Japanese magic 
miiTora, it was known that excessively small convexities and con- 
cavities of this kind might be mode to show themselves in a vciy 
decided way on a screen by a divergent beam of reflected light. 
They proposed to have a circular mirror m rotation, but with only 
1 certain secUonal space at the back fitted with electro -magnets as 
described, and they anticipated that this m conjunction with the 
rotating section of selenium ceils at the other end of the line 
would produce on a screen a picture over the whole area of the 
minor corresponding with the distant image projected on the 
oren traced out by the revolving sector of selenium cells. , 


EARTH Cl/RRENTS-^ELECTRIC TIDES 

a meebng of the Society of Telegraph Engineers and of 
Electricians on Thurbday evening, February 10, Prof. G. 
C. Foster in the chair, a communication was read ny Mr. Alex. J 
S. Adams Upon “ Earth Cnircnts— Electric Tides,” In which the 
anthor related that, from investigations he had carried on in 
connection with earth currents since the year 1866, he con- 
sidered the globe we inhabit ai an electrified sphere whose 
normal electrical condition was liable to disturbance both from 


within and from without. Starting upon this theory as a basis, 
and finding from the result of his obMirabons no evidence that 
the sun exerted sufhcietit lufluence to materially disturb the earth's 
electricity, he undertook a series of systematic observations upon 
the daily earth-current variations in strength, to eluadate the 
question, and obtained consecutive observatTons every quarter of 
an hour during the interval from Apnl 1 to 21, 1879, with a 
result that the curves of those^obscrvations coincided throughout 
with the curve of moon phases for the same penod, and clearly 
indicated that the chief disturbing power was the moon, and that 
the earth current variations were strictly lunar-diumal, 

** But,” said he, " there is a yet deeper meaniug to the lunar- 
diiimal current carve than at Ant sight appears, for an examina- 
tion shows that the curve for each day represents four electrual 
maximat two of a kind^ and that each maximum is divided from 
Ihc other by a zero or point of no current.” He further explained 
that whilst two of these maxima always exist upon the opposite 
sides of the globe, which arc in a line perpendicular the moon, 
two other maxima were ahu found upon the sides of the globe 
lying at right anf^les to the former maxima, and that from a long 
and careful consideration of these features of the phenomcDou he 
had arrived at the conclusion that whilst the earth’s disturbed 
electricity was, os it were, heaped up by the moon upon the sides 
of the earth nearest to and farthest from her, much os are the 
waters of the ^lobe in forming the oceanic tides, the two 
lateral maxima, u(K)n the other hand, must br considered aii parts 
of a belt or band of electrical maximum that encircles the earth 
in a pn>«ition at right angles to n line drawn between the earth 
and moon. Thus it appeared that there were zones of maxima 
at the Bides of the glol^ nearest to and farthest from the moon, 
and a arcU of maximum at right angles between them, hut 
divided from them by zones of no current. This arrangement of 
the earlli's cUcIricity by the moon the author termed the earth’s 
lunar elfcOtc didnbuHm , the electric maximum facing the moon 
he designated the viajor elfitric polc^ that farthest from the moon 
the fmnor electric polr^ and the belt of maximum that encircles 
the earth the electric ctnle. Likewise the zone of no current that 
divides the electric circle from the major pole he tenai the major 
zero circle, and that zero which separates the electric circle Fiom 
the minor pole, the minor zero circle 

The earth’s electricity, ns thus ai ranged by the moon, followed 
that orb in her course throufrh the heavens, and (hib imotion of 
the earth’s disturbed elec In city round the earth, yet irrcfipeclive 
of the globe itself, was termed the lunar diurnal electne circula- 
tion, and the axis upon which it turned the lunar-dturnal axis. 

A due apprehension however that the moon^s influence is in 
proportion felt by the earth* i electricity at ncry part of the taith's 
surface he considered necessary for the proper appreciation of 
the reasonings which led to the foregoing deductions. 

It was then pointed out that there existed a regular retardaiion 
or lagging of the earth current variations behind the correspond- 
ing pliascs of the moon to the extent of nearly three hours, this 
curious phenomenon being m no way, so far as he could trace, 
attributable to solar luAucnce, 

The magnetic vanations were then considered, and a sinking 
comcidence.between the electric and the magnetic lunar- diurnal 
vanation-curves was shown to obtain The anthor reasoned 
that the earth’s electric forces’^ as constituted in the electric distri- 
bution revolved also about an axis parallel to a line pB*-&ing 
through the centres of the earth and moon, i.r. a line drawn 
between the major and minor electric poles — a motion of the 
electric forcei that agreed with the observed directum of the earth 
current, and which appeared fully sufficient to account for the 
eflect of lunar-diumal magnetic varution. 

In conclusion he said that a comprehensive consideraiion of 
carth-current phenomena opens out a much wider sphere of 
investigation than that simply embracing varlalions of strength ‘ 
it has to recognise directive influence which, applied to electricity, 
means the production of magnetisui, and that the electric ciicu- 
lating systems that appear to obtain by reason of these three 
motions, the earth* s diurnal rotation, the lunar current circula- 
tion, and the terrestrial current nrrw/a/itfjs— causes which result 
m die apparently disconnected variations observable in the 
movements of the magnetiiMieedle. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

CAMBHiDGE.~The examiners for the Natural Science Tripos 
dunng this year ore Dr, W. H. Gaskell, Prof. Bonney, Mr P. 
T. Main, Prof. Watson (Owens College), Prof. Lewis (recently 
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^pointed ProfesBor of Mineralogy), Mesara. W. Garnett, F. M I 
BaUour, and S H. Vines. 

The'Rev. W. Cunningham, M.A., of Tnnity College, has been 
appointed Deputy for the Knightbridge Professor, Prof, Birks, 
and hai resigned the Asms tant- Secretaryship of the Local 
Examinationb and Lectures Syndioate. 

Mr. W. llillhouse, B. A., of Tnnity College, Assistant- Curator 
of the Botanical Museum, has been approved as a teacher of 
botany, and Mr J. J. Lister, BA., of St John’s College, 
Demonstrator uf Comparative Anatomy, as a teacher of that 
aalncct for the purposes of medical cerliiicates. 

l^t was resolved last Thurbday to admit i%oiiien btudeuts at 
Cambridge to the Previons LKammation and to the various 
Tripos ExammatioUb, to publish separate class lists fur women, 
and m cases where order of merit is indicated in the men s class- 
lists, to indicate the position n'hich any female student would 
have taken in the corresponding lut of men. The examiners 
may also state that any candidate who does not attain an honour 
Etn^ard is adjudged to have deserved an ordinary degree It 
will be necesiory to present a further report on minor details of 
fees and rtt;ulations, but it can hardly be doubled that students 
duly qualih^ may be admitted form ally to the examinaliuiis 
coming on m June next 

The University accounts just published show that examiners 
cost the University last year 2200/ , professors, demonstrators 
lecturers, &c., 8400/., in addition to those specially endowed. 
The ordmary expenses of the mubeuinb and lecture-roonu have 
been 2500/ , while the grant from the University ib vxiol. The 
boLanic garden has cost nearly 1000/ , and 66u/, has been so far 
spent on a cumtor'a house 'I he Local Examinations and Lectures 
Board have received 8400/., and have invested a further sum 
of 50a/., which at a future time may help to provide a building 
for this extensive work. The University Library has overdiawn 
Its balance nearly 900/,, and the Museums and I ccture Rooms 
Building Fund u m debt 2725/ On the whole it appears that 
the University has been veiy carcfnl not to sanction new expendi- 
ture m thib tune of transition, and has succeeded in laying by 
3000/., now pobsesbing a capital of 27,000/ in btockh 3(XX)/ 
uai the Univeriutys income last year from common rents and 
dividends, while 27,000/. was paid ^ members of the UnivcrHiLy 
in fees for cxaminatiuns, degrees, &c. 

In the Special Examinatjons for the ordinary B A degree last 
year thirty-bix candidates entered m Chcmislry, nine of whom 
failed , two m Geology, mne m Botany , only one failed, 
vu. in Botany, 'ihe exammers report that in Chemiiitry 
Lhe requirement of practical work has exerted a useful 
influence This requiremcDt however entails much additional 
work on the examiners in Natural Saence, and the appointment 
of a third examiner lb recommended. 

Next Monday at thi ee o’clock, Dr W H Goahell will make 
a communication to the Philosophical Society iin the action of 
the vagub nerve upon the frog’s heait , and Mr F. M. Balfour 
will discuss the anceitial foim of the chordau. 

The Calendar of St David's College, Lampeter, for lSSi,^s 
of intmst in connection wnth the forthcoming report of the 
Commission on Higher Education in Walc^ It contains a full 
account of the foundation and history of the University, the 
means at its disposal, and the nature of the education it offers to 
studenLs, The examlnahon for the B.A degree of thLs college 
includes either physics or chemistry. 


SCIENTIFIC SERIALS 

Archives dcs Setmas Physiques et Nuiurelles, No. I, January 
15 — Contnbntiona to knowledge of the family of the Pintlnnodeo, 
by H. tol —On kheuse of the micraphone in the service of lhe 
astronomical hour, by M. W Meyer — ExoTcises of analytical 
geometry, by L. de la Rive. — On tlie nse of some azoic colours 
in physiological chemistn. by A. Dajulewslcy —Ctmipies tmdiis 
of the Geneva Chemical Society, by S Walter. — On the ^tanieal 
mgnphy of Soathern Tessia, by S. Cailoni,— Aunais of Berne 
Obaervotory, by A. Forater. 

Rivista Snmtifico Mtcsirtale, No. 24, Decokber 31, rSSo, — 
Deaerlption of three new species of the aphides of Sardmia, by 
L. Ma^iati 

Riale Istituic Lombardo di Sdmze e LeHert^ Readtcanii^ 
vol zl'ij. fasc. XX —On the rotatory movement of the heart, by 
Oehl.— On a new nucleana ; description and coniidemtiona as 
to its position In the geological syitem and iti importance m 


animal ontogeny, L. Maggl. — Kegistciing instruments in 
meteorology, by C. Chistoni. — Synthesis of two new addi iso- 
menc with vandbe acid, by G, Kurner and G. Bertom 

SOCIETIES AND ACADEMIES 

London 

Royal Society, January 27. — **On the Iron Lines widened 
m Solar Spots ” By J Norman Lockyor, F K S. 

The obscrvalions put fon^vard with reserve In my laat commu- 
nicalion to the SoLicty have now been confirmed 

In the fine spots visible on December 24, January i and 6, 
many lines in Lhe spectrum of iron were eccn contorted, while 
others were steady. 

The factE are given in the following table — 

The iron hnei Iron linrs, viqLblc in the lame 

indicatinff motion field of view, neady 

Dec. 24, 1S80 5403 2 

5404 8 5410 O 

: !S409'o 5414 5 

5408 8 
5396-0 

5370 s 

5369 0 5366-5 

4919 8 

4918-0 4923 o 

5142 2 . . 5269-8 

5*38*5 526^ 5 

In another part of the same spot — 

5260 8 . 5323 5 

5268 5 5327*0 (double) 

Jan. I, 1881 S 323 'S 52698 

5327 o (double) 5268 5 

Jan 6,* 18S1 4919*8 

4918-0 4923*5 

All ImcG between X 5325-5 
and 5410^0 except 5382 T 

It is to be noted that these observations furnish us with an 

mstance of inversion similar to thoae frequently obtained in our 
observations of Ihc most widenctl lines in sixils. 

The inferences to be drawn from these observations, and those 
on hich we are now conLinuiJusly engaged, must he matter for 
future communication But I cannot resist calling attention to 
the crucial nature of lhe evidence, at least as regards iron, in 
favour of the view first put forward by Sir D Brodic, whom we 
have so recently lost, that the constituents of oiir terrestrial 
elements exist m independent forms m the sun." 

I have thought it right to send in a record of this work at 
once, with a view to induce other observers to follow the con- 
tinual/ varying phases of the spots during the approaching 
maximum 

The observations have been made by Mr. 11 . A. Lawranoe, 
and confirmed by myself in the majority of cases 

Chemical Society, Februaiy 17.— Prof Roicoe, president, 
in the chair — The following pai>ers were read —On the eatinia- 
tion of organic carbon and nitrogen m water analysis nmul- 
taneonsly with the CRtiTnatkia of mtne acid, by M W. Williams. 
I'he Bitbor has modified the well-known process of Frankland 
and Armstrong. Instead of reducing the nitrates with sulphurous 
ooid, he uses the coppcr-zinc cou^ of Gladstone and Tribe, 
which converts nitrates into ammonia. The ammonia produced 
IS distilled off anil the dutillate nesslensed , the water left in 
the rcloTt, after diRtUlmg eif the ammonia, is evaponM to dry- 
ness and the residue barnt in the ordinary way. The errors 
which accompany the nae of sabihurous add are thus avoided, 
and the tune required for the analysis h much shortened, -~Capt, 
Abney and CoU Festing then gave an account of their recent 
researches on the influence of the moleoilar grouping in organic 
bodies on their absorption In the ultra-red region of the spectrum, 
'The antlion have photographed the absorption-spMtra of 
irameraiu bioigonic and organic liquidii In the r^on b^ond the 
red. In many cases the presence of an organic radical seemBsto 

iK ■ la ibis not thn D linu ladicafead moliiM, ud did mot rrMi ikt^ 
/ami/r/Mw* 

* Loehin dsHver«l befon lhe Chemical SoasCy, June 6, 1867. 




436 


NATURE 


\March 3, 1881 


he characterised throng'haut its oompoundi by particular bands. 
Further re^icarch will probably throw much light on the internal 
structure of chemical substances — On absorpiion bands m the 
visible «>pecLruiu produced by certain colourless liquids, by Dr 
Russell and Mr. Lapniik. The nuthora have carefully drawn 
the absorption-spectra of various liquids — water, ammonia, &c. — 
oa fceen through an ordinary spectroscope. — On the action of 
hydrochlonc acid on ethylene alcohol, by C. Schorlemmer. By 
heating glycol with an excess of fuming hydrochloric acid m a 
sealed hil>c tn roo' the author has converted this substance into 
ethylene diclilonde, and has thus disproved the conclusion that 
the two hydroxyl groups hurl diffcient functions. — On an attempt 
to accelerate the prooiM^ of determining the soluble salts in a soil, 
by E W. Frevost. The author added calcium sulphate and 
barium cnrbunalc to the soil, but in neither case were satisfactory 
results obtained. 

Linnean Society, February 17 — Frank Crisp, LL B , 
F L.S., Ill the chair — Mr Wickham exhibited two collections 
of Arctic plants Of fifty-seven species collected by Capt. 
Markhnm in Novaya Zcmlya (1879) thirty-seven of the most 
interesting Fhanerogrms were shown The absence of species 
of Gentian is noteworthy, for Arctic Russia, in piaximity, pos- 
sesses SIX '■pccics I, eguininasfc are unrepresented in Spitzbergcn 
and Arctic Greenland, but tbiee species of the older obtain in 
Novaya Zemlya. Other features of the latter island’b floia nre 
equally remarkable. The second crdleciion of typically Polar 
plants exhibileil were those obtained by Mr Grant in Mr. Leigh 
Smith’s sucLessful voyage to Franz-Josef I and, 18H0, and where 
sixty-one flowering plants were obtained , though the facies of 
the flora indicates the probability of more yet to he got in this 
high latitude — Mr A Dammniid diew attention lu a micro- 
scopic specimen and drawing of jiortion of the wall of the so- 
called glandular ^ac of the larva of the Puss moth, from which 
that insect ejects au acid liquid when aiomied or irriialed. Al- 
though duubiless the organ is the source of the excretion, it yet 
is questional pIc toregnid it as a true glandular structure, inasmuch 
as Us tissue is iaigely composed of chitinous inatteri — Dr. Francis 
Day read i paper, observations on .some British fi^ihes. In this he 
pointed out ^lliat Ftmeltficfus Cot nuhtatus is identical with the 
Pammehs ^rn/ornnTi Mitchell, that great confusion 
exuts in the woiks of Virrel and Couch tcspecling the 'liinnie*; 
and their allies, mast, if not all, the examples of the short finned 
Tunnies being in reality specimens of /V/ami t? sawda-, that the 
Comber Wrasse {^Lah'tis Donoiiani^ Cuv and Val ), is a peculiirly- 
colnurerl variety of L maciUatus^ lUoch , that CfmdabrHs Bail- 
/offii. Couch, is the C meiofs^ Cuv and Val Adult examples 
of Bnll and Sulc, coloured on both sides, but in which the eyes 
were normal, were exhibited home Sprats obtained olT St 
Ives were adverted to, which had fully-developed ova in January 
this year It was also proved that the specimen ol Ostraaon 
quadrtcorws figured by Couch as a British fish bad been brought in 
salt from abroad by a sailor. Observations also were made by Dr. 
Day concerning the habits of the Thresher Shark towards the 
Whale, — Mr. C B Clarke gave a coinmumcitiim on right band 
and left hand contortion of the corolla Tn this he maintains that 
lannocus's defmition of right-hand conrortion is currect, and that 
the criticisms published by M. Alpb de Candolle in " Phyto- 
graphie”aie founded on a misconception Mr. Cl.irke holds ' — 
that everybody understands the same direction (viz, the watch- 
hand diiection) by the term nght-hand contortion , that the 
apparent direction of the heavenly bodies is reversed if the spec- 
tator looks north instead of south , that the direction of rotation 
IS the p-ame whether the observer supposes himself within or 
without the helix, but that the apparent direction of a helix is 
altered if the spectator reverses tne direction in which he looks 
along the axis. — Prof, P M Duncan read a paper on some 
■ponges obtained among a mass of fistulose coral from deep water 
oif the coast of Spam during the expedition of the Porcupine, 
One kind, apparently new, is described os a species of Laoder- 
matium^ L afire, Dune., and another belongs to the genus 
Aphrocaliutes 

Geological Society, February |8. — Annual General Meeting. 
Robert Etheridge, F.R S., President, in the chair — The Secre- 
taries read LheKepoi^of the Council and of the Library and 
Museum Committee for the year l8fk>, the Council announcing 
with much satisfaction that the financial depression under which 
the Society had been Buffering during 1878 and 1879 hid 
proved, aS was anticipated, only temporary, and that the Society 
IB now in a very prosperous condition. The Council’s Report 


■Iso announced the publlcaCion of the new Catalogue of the 
Library, which, although considerably larger than was at fint 
expected, will be issued to the Fellows at the price originally 
fixed fur it. The Report further announced the awards of the 
various medals and of the proceeds of the donationi funds in the 
gift of ihe Society In presenting the Wollaston Gold Medal 
to Prof. P. Martin Duncan. M B., f ,K S., F G S , the Presi- 
dent addressed him as follows i — Professor Duncan, — It is with 
no ordinary pleasure ihat the Council have awarded to you the 
Wollaston Medal, the highest honour that it is in their poner to 
bestow, in recognition of the valuable services which you have 
rendered during so many years to the advancement of geology, 
and especially of palaeontology , and I may add that it is equally 
productive of graiification to me that Lins honour is to be for- 
mally conferred upon you by my hands. Since the year 1863 
palsuntulogists have been indebted to you for no fewer than 
tMenty-six memoirs relating tn the hi&tory, struclure, and distri- 
bution of the foi^sil Actinozoa, a group which you have made 
peculiarly your own by limg-continued and must careful re- 
searchc;. Further, you have enriched the publications of the 
PAlteontographical Society with several most important treatises 
on the British fossil corab, supplementary, or rather perhapn 
cnuiplementnry, to the classical monograph of MM Milne- 
Eduards and Haime. These labours alone, and the value of 
their rc'^ults, might have jus 11 fied the Council in awarding you 
the Wolia'^tun Medal, but besides your resciirchcs upon the 
Actinozoa, we have to pinnt tu several important papers upon 
iJit fossil £ ch 1 noderm a tj, to others relating to subjects of physi- 
cal geology (also freely toULbed uinm 111 your more special 
memoirs), and paiticulariy to your exceedingly important work 
in connection with the Geological Survey of India, in di scribing 
the fos il corals of that peninsula, and discussing the questions 
of both zoological and geological interest which nilurally aTi&c 
out ot the study of those organisms. Patiently and unobtru- 
sively for nearly twenty years you have followed out the line of 
reseaich necessary for the Killiliuent of your self-imposed task, 
yuu have sacrificed the advantages of professional lire to devote 
your energies to the advancement of science. On all accounts 
It IS with much pleasure that 1 hand to you the Wullaslon 
Medal. Ihc President then presented the Murchison Medal 
to Prof, Archibald Geikic, F R.S , F.G S., and addressed 
him as follows — Prof. Geikie, — If any one Fellow of 
our Society more than another could be selected to 
receive the Murchison Medal for his valuable contnhu buttons 
to geology, it would be yourself, since no man living has 
contributed more to the advancement of that science which it ia 
the <;pecial object of our Society to cultivate and difluse. Your 
labours 111 the field connected with your duties os Director of the 
Geological Survey of Scotland, your learned and valuable contri- 
butions to the youmal of our Society, the l\amactions of the 
Royal Society of Edinburgh and the Glasgow Geological Society, 
and other publications too numerous to mention, eminently 
qualify you to he the recipient of the medal founded by ynur late 
imiel and friend Sir Rodeiick Murdiison To enumerate your 
contributions to the literature of the geology of ScoUand, or your 
many important writings connected w'lth our science, would lead 
me too far — some thirty papei^, besides educational works, have 
reiiulled from your industry and knowledge. Your able paper 
alone, on the ’’Old Red baiulstone of Scotland,” published in 
the Transactions of the Royal Society of Edinburgh, would 
entitle you to the highest consideration of the Society Able 
indeed are other cuntrjbu(Mn><, especially those “On the Chrono- 
logy of the Trap Rucks of£cotland,” “ On the Date of the Last 
E^vation of Central Scotland ” (in vol, xvni of our youmal), 
** On the Phcnoaiena of Surcession amongst the Silurian Kocki 
of Scotland” {Irans Glasgow Geol. Soc vol. 111 ), and “On 
Earth Sculpture.” The President next handed the l.yell Medal 
to Mr. Wanngton W. Smyth, F.R.S., for transmi^-sion to Dr. 
J, W. Dawson, f'R.S,, of Montreal, and addressed him as 
follows ; — Mr Wanngton Smyth, 1 need hardly say that the 
Council, in awarding the Lyell Medu to Principal Dawson, have 
done so with a sincere appreciation of the high value of hm truly 
great labours in the cause of paleontology and geology. When 
I refer to hia published papen I find that they numb«' nearly 
120, and that they give tne results of most extensive and valuable 
researches in various departments of geology, but more especially 
upon the palxomology of the Devonian and Carlioniferoui 
formations of Northern America Considering tbe nature of 
theiie numerous contnbutions, the Council would have been fully 
justified m awarding to Dr. Dawson one of its medals, upon the 
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lole ground of the value of their contenta ; but these are far from 
i«presenting the whole of the results of hU incessant activity in 
the pnnuitof science His ** Acadian Geology," " Pobt-pliocene 
Geology of Canada," and “Foswl Plants of the Devonian and 
Upper Silunan of Canada," are most valuable contributions to 
oar knowledge of North American geology , whilst m his 
“ Archaia," The Dawn of Life," and oiher more or less popular 
writings he has appealed, and worthily, to a wider public We 
are indebted to his researches for nearly all our knowledge of 
the fossil flora of the Devonian and other Frecarboniferoua rocks 
of America, and of the structure and flora of the Nova- 
Scotinn coal-field ; and finally I must refer especially to 
his original investigation of the' history, nature, and affinities 
of Eoioon^ 'Iliese reseaiches are so well known that they have 
gained for Dr Dawson a world-wide reputation The President 
then handed the Bigsby Medal to Prof Morns, F G.S , for trans- 
mission to Dr Charles Barrois, and addressed him as follows 
— Profcaaor Moms, Dr Darrois's chief or most important work 
(written in the year 1876, and published at Lille) is “ Recherches 
sur le terrain cretace sup^neur de TAngletcrre et de Tlilande," 
a production almost exhaustive in its description of the cretaceous 
rocks of England and Ireland, and of the utmost value to English 
students of geology Dr, Barroii] m this work has been the first 
to attempt to arrange the English Cretaceous rocks m palaeonto- 
logical rones, and emmently has he succeeded in defining and 
correlating the horizons of France and Bntaim In handing to 
Prof. J. W. Judd, F.R S , Sec G S , the balance of the Wollaston 
Donation Fund for transmission to Dr. Ramsay H. Traquair, 
F.G S., the President said —Professor Judd, in handing to you, 
to be forwarded to Dr. Traquair, the balance of the proceeds of 
the Wollaston Donation Fund, I have to request that you will 
inform turn of the feeling of the Council, that it is nrcly that 
they can have the opportunity of au arding this fund to a more 
able and accomplished naturalist than himself His long-con- 
tinued researches upon the ganoid fishes of the Carboniferous 
formation have rendered his name eminent in this department of 
palseontology The President next presented the balance of the 
proceeds of the Murchison Donation Fund to Mr. Frank Rutley, 
F.G S , one moictv of the balance of the proceeds of the Lyell 
Donation Fund to Mr. G. R Vine, the second moiety of the 
Lyell Donation Fund to Prof II G Seeley, F.R S , F G S., for 
transmission to Dr. Anton Fntsch, of Prague The ballot 
for the council and olTiccrs was taken, and the following were 
duly elected for the ensuing year President, R. hthendge, 
F.K.S. , Vice-Picsidents John Evans, F.R S , J. W. Hulke, 
F.R.S , Prof J. Moms, M A, and 11 C Sorby, F.R S , 
Secretaries Prof. T. IG. Donney, F R S , Prof J. W Judd, 
F R S Foreign Secretary, Wanngton W. Smyth, F R S ; 
Treasurer, J Gwyn Jeffreys, F R S Council H Baiicrman, 
Rev J. F Blake, M A , Prof 'I' G, Bonney, F.K.S , W 
Carnithcrs, F R S., Prof P M Duncan, F R.S , Sir P de M 
Grey-Egerton, Hart , M. P , F.R.S , R Etheridge, F R S , 
John Evans, F R.S , Lieut. -Col H II. (Jodwin- Austen, F R.S , 
J Clarke Hawkshaw, M.A , Rev. Edwin Hill, M A , W. H 
Hudlestone, M A , J W llulkc, P K S , J. Gwyn Jeffreys, 
F.R.S., Prof J. W. Judd. F.R.S , Prof N. S. Maskelyne, 
M.P , F R S , J Morns, M.A , J A Phillips, F. W. Rudler, 
Prof H. G Seeley, F.R S., Wanngton W, Smyth, F.R.S,, 
H C. Sorby, F.R.S., II Woodward, F R S, 

Zoological Society, February 15.— Prof W. H. Floucr, 
F.R.S., president, in the chair. — The Secretary read a report 
on the additions that hod been made to the Society’s Menagerie 
during the month of January, and colled special attenlion 
to a White-nosed Saki {Pithrcia albmasa)^ purchased January il , 
on American Monkey of th^ genus Calhtknx — probably refer- 
able to C. brunnta^ purchased along with the preceding , and 
an example of on Insectivore of the genus Tupaxa (probably 
T. iana), obtained by purchase on the same day. — Mr. Sclater 
exhibited and made remarks on some eggs of Oputhocomus 
enstatus^ obtained at Obydos on the Amazons. -»Mr. Howard 
Sannden exhibited on behalf of Capt, £. A, Butler, and made 
remarks on specimens of the eggs of Dromas ardgola — The Rev 
O. P. Cambndge, C M Z.S., exhibited and made remarks on a 
Hymenoplerous parasite, hatched from larvz found on two 
spidcra — lAnyphia obscurat Blackw. 9 and L. sebrina, Menge 
d . The UrvE were stated to be apodoui, and to adhen to the 
abdomen of the spider, which, when ^ -grown, they fully 
equalled In size.— Mr. £. W. H. Holdsworth exhibited a apeei 
nm of White’s Thrush ( Tardus naWiu), killed in South Devon- 
ahiri In JannaTy lut. — Mr. C. O. Waterhouse read a paper on 


the Coleopterous Insects belonging to the family J/ispida, col- 
lected by Mr, Buckley in Ecuador Seventeen species of 
Hupidif had hitherto b^n recorded ns inhabiting that counliT ; 
of these Mr Buckley had met with fifteen, which, together wuh 
nineteen new species, mode a total of thirty mx species in the 
senes now de'5crihed — Mr W. L Distant read a paptr on some 
additions which harl been lately mode' to the Rhynchotal Fauna 
of the Ethiopian Regiou, nine new species .belonging to the 
familie«i Pentaiomida^ Coreida, and Pyrrhocorida were pointed 
out, and in the Coreid^e two new genera, allied to Petillia and 
P^aieehs, were desenbed. The specimens had been obtained 
from Westein, .Southern, and Ea<^tcm Africa — A communica- 
tion was read from Mr. Edgar A Smith on some shells from 
Lakes Tanganyika and Nyassa and from otter localities in East 
Africa, lately received by the Bntish Museum Great interest 
attached to some of the shells from Lake Tanganyika, from the 
fact th.Lt they had all the appearance of being modified marine 
types, — Lord Walsingham read a paper on some new and little 
known species of North American Tineidie, amongst which were 
three new generic forms. 

bleteorological Society, February ifi — Mr G J Symons, 
F R S , president, in the chair. — I T. Dell, F R S , J Bemays, 
A. W Hlylh, 1 Church, F. W Cory, S Cutler, T L. K 
Edge, C Horsley, W D Howard, C Kelly, M.D , G Ling- 
wood, W Maegeorge, Capt J. I* Maclcar, R N , A Rigg, 
and H C Stephens were elect^ Fellows of this Society — ^tIic 
following papcr'i were read: — Relative humidity, by Charles 
Greaves, M. Inst C.E , F G S The object of this paper was to 
show that the term "relative humidity" Mas frequently the cause 
of mi-oundcrstanding, and that it was desirable that some other 
tables with a more correct denomination should be used in order 
that reliable values of this factor in our climate should be 
recorded — On the frost of January, 1881, over the British Isles, 
by William Marnott, F M S The author iximtcd out that the 
severe frost of the 7th to the 26th was remarkable for its unex- 
pected appearance, its long continuance, niid its ‘•udden breaking 
up. The weather during the first week of January was com- 
paratively mild, but frost set in over the north of Scotland on 
the 5lh. The author then gave the lowest llicrmometncal 
readings from about 300 stations in the United Kingdom for 
each day of the frost, which were plotted upon diagrams, clearly 
showing the relative seventy of the weather cxj^rienccd in eacn 
distnet The lowest readings were - 15'’ at (iarstang on the 
16th, and - 22“ at Blackailder, - l6“ at Kelso, - 15“ at Stobo, 
- 11" at Thirlestane Castle, and - 10“ at Melrose, on the 17th 
Reference was also made in detail to the nvirs and lake', which 
had been fioren ovei, and to othLr incidents proving the remark- 
ably low temi>erature9 which had occurred Some idea of the 
intensity of the frost may be gathered by the fact that in the 
souih of Scot land the temperature fell below 10" 011 more than 
eleven occaMOns, below 20^ on nineteen occasions, and was 
below 32" on twenty-five to twenty-nine occasions. In the 
London district readings below icP occurred on two or three 
days, below 20” on ten days, and below 32“ on twenty days 
In Ireland temperatures below 10" were registered on six or 
seven occasions, below 20° on twelve or fourteen occasions, and 
below 32” on twenty-two to twenty-four occasions. No place 
in the British Isles was exempt from the frust, even at Scilly the 
temperature was below 32° on three days, Lhe lowest teing 
29" on two occasions. The winter sea-side health resorts 
afforded no protection from the frost , at Penzance the tempe- 
rature fell below 32" on i(en occasions, at Torquay on eleven 
occasions, and was below 20° on six occasions. At Ventnor it was 
below 32*^ on nineteen occasions, and below 20" on three occa- 
sions, and at Bournemouth it was below 32° on twenty-three, and 
below 20° on ten occasions, The heavy falU of snow prevented 
the frost from penetrating far into the ground, but w here the 
snow was cleared away th^ temperature of the soil fell consider- 
ably A diagram was exhibited showing the mean temperature 
of Janua^, in the neighbourhood of I^ondon, for each year, from 
1774 to 1881, from which it appeared that the low mean tempera- 
ture of 31°‘6 for last montn hod only been *'iirp.'is'-cd on five 
occasions, and that the three years, 1S79-H1, have been very 
cold, the mean for this period being only 32° 2 , there is no 
instance during the past 100 year*i of any thiee consecutive 
Januarys having so low a mean temperature 

Royil Microscopical Society, February 9 (Anniversary 
Meeting). — Dr Beale, F.R.S , president, in the chair — Tha 
Report of the Council showed an addition of foriy-nine Fellows 
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during the year (making 6ll in all), with a considerable increase 
In the revenue and capital accounts of the Suciely. 1 he attend- 
ance at the meetings was also show n to have increased by nearly 
50 per cent. The PreMdenl read his annual address, 1 1 which 
he dealt with the theory of evolutinii A vutL of IhankR was 
passed by the meeting nn the occasion of his reiiicmcnl from the 
presidency, aa also to the retiring trea'.urer, Mr J W Stephen- 
son. — The following Council nas elected for the cnaiiiiig year — 
President, Prof. P Mai tin Puncan, F K.S , Vicc-pre idcnLs : 
Prof. F. M Tlalfoiir, F K..S., W. H. Carjienlcr, C 11 , K K S j 

J ohn MiJlar, 1 ^ K C-P Ediii,, John WarcSiLphtnion , Treasurer, 
,ionel S Keale, h li S , Secrelaiies Charles Stewart, M R C S , 
Frank Crisp, IL.JJ, HA., Memheis tif Cuuneil Robeit 
Braithuaite, M IJ Charles James l''ox, William If riillinrt, 
James (JIaislicr, F R S , A. ile .Souza (iiiininraens, William J 
Gray, M IX, John ]i Ingpen, John Mai I hews, M O., John 
Mayall, jun , Albert 1 ) Michael, Fredenc II. Waid, M K.C S , 
C. Thaneis White. M R.C S 

Photographic Society, February 8 — J, Glaisher, h.R S » 
president, in the chair — A papLr on scusilomelers, was rend 
by Lcuii Warneike Aftei alluding to tho'-c al'cady existing, he 
exliibitcd and explained one of lus iiwii, the ‘‘standaid &riM- 
tometer ’’ '1 Ins consisted of a frame constructed to hold a thin 

block made of jihusphorescent caUium sulphide mixed xMth 
paraffin, and made luminous by bmning niie inch of niagnc- 
silim rilihnii 111 close proximity , next 1 .1 glass, liavmir upon iL 
a senes nf stpinrcH (with cuiisccuine figuics on them) mcuasiiig 
ID opacity J then a plintugrajjliic pla'e, oi any tither inilcri.il 
sensitive to light, ii placed in from, and ihe jdiusphore cent 
light is Llicii ]i(.rinitted to pass thmugli the gla s coni lining 
the squaies , and the highest niinilier v]>>ible represents the 
sensitiveness of the matter cxpcruiunUd upon, the mimbcrs 
enabling icUtivc values to be detei mined 

StaiiBtical Society, February 15.— Mr Jas Cand, C H , 
F R b , president, in the chair — A paper was read on llie number 
of deaths from accident, negligence, violence, and iiiisad- 
venture in the United Kingdom and some either counriies, by 
Mr. Cornelius Walfnid, Tlarrlstei-at I au', wbeieiii hertviewed 
the numbers and causc^ of deaths of ihis class from the earliest 
periods at which records existed in the United Kingfloin, 
bnngiTig them down also to the latest date, and noting the cir- 
cumstances which had helped to increase theui, as .ilso those 
which had a rctaiding uiflueiice He was of opinion, supported 
by the statistics adduced, that vioknt deaths of various kinds 
bid advanced with the progress of civilisation, New forces, as 
aNo increasing mechanical imitluctivenebS, rendered the risk to 
life and limh continually greater 

Paris 

Academy of Sciencea, February 14, — M. Wurl? in the 
chair. — llie following papers were read — I'rogresb of the zoo- 
logical station of Roscon, by M de Lncaze -1 luthiers. Since 
1873 there have been 114 workers of various nationalities at the 
station, the numbers rising from three in 1872 to twenty-seven 
last year. Last August seventeen were accomiuodated at once. 
A keeper now stays at the station constantly, and despatches live 
animals to various laboratoncs in France Zoologists can be 
lodged m winter ITic station has a good sea-going vessel, and 
IS about to acquire a diving-dress (Particulars of the aquarium, 
laboratory, &c , arc given ) A new station is being Formed at 
Port Vendres, on the Mediterranean — Existence of large spiral 
cells distributed in the parenchyma of certain Cr^num^ by M, 
Trdcul — Theorems relative to the equation of Lamcf, by M 
Bnoschi. — On periodic movements of the grouud, by M. Flanta- 
mour. In the year ending beptember 30, i8Jk>, a great lowering 
took place on the cast side, from October 4 to January 28, viz.. 
95 "' 8 o (us against aB'^'oS the previous year). The mean tempc> 
rature of December was uiiusnally low, but the author thinks 
some other cause must have operated alio The level placed m 
the mendian showed nearly the uun« oscillation as the previona 
yw (4'' $6). In ivintcr the boath side ri>.es with n^e of tempe- 
nture ; in summer it falls. — On the earthquake in SwilzerUnd 
on Jon. 27, 1 88 1, by M. CoUadon.— Lithological and geological 
examination of the meteorite that fell on Oct. 13, 1S72, in the 
neighbourhood of Soko Banja, in Servia, by M M Sumer, — 
On ,FuohMan functions, by M. Foiocarrf.— On the laws which 
rule periods and coefficients of intensity m one of the principal 
groups of elementary electromotive forces due to aoliir induction, 
and on the possibility of using the magnetic needle to measure 
nf nF Clin abnut ita axH. bv M. Oiiet.— 


On the relations which exist between the temperature, prenure, 
and circulation of the oir on the Iberian peninsula, by M. 
Teibsercnc de Bort. In winter the peninsula is colder than the 
seas around ; it .shows a barometric maximum, the air flowing 
outwards to the coasts In summer the isotherms group round 
a maximum m the middle of Spam, where, on the other hand, 
the pres'iure shows a minimum, and the winds tend inwards In 
inlcrmcilnle seas ms the isotherms are nearly perpendicular to 
the meiidians , the laobara are grouped uniformly round great 
centres of aimosphenc action, the most important being the 
ULcanic barometric UMximuin, &|)ain la somewhat Like monsoon 
countries, (1 lie author also studies the action of the pctimsula 
as revealed in daily phenumena). — On m'boundou (test poison 
of tlic Gabnoncse), new physio Inglcal, chemical, hisiuchemical, 
and toxicolrglcal researches, by MM lleckel and .Schlagden- 
hauITen It coDLain-<i only one alkaloid, strychnine The 
division of Sityr/iuos into teianwinf^ and paralynug is un- 
warranted The effect depends on the dose employed. — 
On I he treatment of phylloxerised vines by insuillation of 
vapouis of sul[)hidc of c.irbon, by M. Hourdon lie send*; 
llic vapours through a permanent drainage -sy* tern — The Secrc 
tiry made icfeiCnce to the death of M. Kublmann — Rc'-corchcs 
on the specific magnetism of ozone, by M Becquerel Ozone is 
found to be mure magnetic than oxygen, nnd the ratio of the 
one specific magnetism to the other is considerably greater than 
the supposed ratio of the den5itie<?. Thus the specific mag- 
netism of f)/onc IS greater than that conespondmg to the quan- 
tity of oxygen contained in it — On tlie electric phenomena of 
toiirinalnie and of licmihcdial crystals with inclined faceii, by 
MM J iL(]iie> iiid Curie, — On the citnibinaiioii of bydrochloiit 
acid with Inchlondc of mercury, by M. I kite Ihtsc substances 
may uiiile 111 several proportions — Violet illuminatiini of Llie 
retina under Ibc mnuence nf himinoiis oscillations by M. Cbar- 
penLier If the sky, iiniforuily illuminated by dilfused white 
light, be looked at steadily, and two fingers (separate about 
o 02 m ) passed to and fro rapidly before the eye fur about half 
a minute, one (lerceives a mosaic system of hexagons of violet 
purple colour separated by while lines The autlioi supposes 
the hc\ag(jns to represent the cones m the fovea and yellow 
spot, and rhe white lines filaments from the choniidian cells. — 
iJeterniination nf fundamental colour sensations by study nf the 
disiribunun of complementary culoun 111 the chromatic circle 
(conliiuKd), by M RusensUcbl — On a glucuside extracted from 
coinnion ivy, by M. Vernet — On lultivatinn of the microbe of 
rot, by M Toussaint. This succeeds best in rabbit and 
niiitlon bouillon Ihc microbe appears in two stales, thnt 
of batten 1 and that uf spoics. —Structure and texture of the 
ink-bag of Sepia, by M. Oirod — Artificial re product inn of 
ba.salts, by MM, Fouque tind I evy. 'Ihey follow'ed the igncoun 
meihod The pendote was crystaUieed at a higher lempcrature 
than the other minerals Ihc black earth used consisted of six 
of oliviiic, two of augite, and six of labrador. — Map of the 
central part of the Spanish Pyrenees, by M Schroder 
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SIR WILLIAM HERSCHEL 

T. 

O N March fj, 1781, the planet Uranus was discovered 
by William Herscliel, and very opportunely at this 
centenary of that memorable addition to the planetary 
system, Prof Holden has presented us with a popu- 
lar biography of the great astronomer and an outline of 
his works, which he has been rareful to make intelligible 
to the general reader ' 

Of the great modem philosophers, writes Prof Holden, 
that one of whom least is known, is William Ileischel, 
and wc may appropriate the woids which escaped him as 
one of the starless spaces in the constellation Scorpio 
passed through the field of his telescope, when his sister 
Caroline Herschel, his constant attendant during his 
night-watches, tells us he exclaimed, “ liter ist wahr- 
hafti^ €tn Loch tm Himmd " A life of Herschel which 
shall be satisfactory in every particular, Prof. Holden 
remarks, can only be written aftei a full examination of 
the materials which may have been preserved by the 
family , but as two generations have p.iised since his 
death, he thinks no apology will be needed for a con- 
scientious attcmiit to make the best use of matciial 
already in hand, scanty as it may be 

Herschel did prepare, about the year 1818, a biographi- 
cal note or memorandum, w’hich was then placed amongst 
his papers, and which has not been made public, and his 
sister, writing in June, 1843, mentions having commenced 
a work which she almost despaired of finishing, “The 
History of the Herschels/' in which presumably her 
brother's life and work would have formed the main 
feature, but wc do not hear that in her then infirm state 
of health any considerable progress was made with it 
The only authentic souices of biographical information 
before the world arc in the “ Memoir and Correspondence 
of Caroline Heischcl,’' published in 1876, and in a much 
less known sketch of his life furnished by Herschel him- 
self m a communication to Lichtenberg, dated November 
I 5 i 1783J printed in the Goittngen Magas^tne of 

Science and Li fit (jiufCy \u 4, this sketch was forwarded 
at the request of Lichtenberg, when acknowledging the 
receipt of memoirs on double stars, &:c , which Herschel 
had sent him 

William Herschel was boin m Hanover on November 
17381 ^i^d was the second son of Isaac and Anna 
Herschel. The musical taste which he exhibited early in 
life appears to have been inherited from his father, who 
formed one of^ the band of the Hanoverian Guards in 
1731 The eldest son Jacob was a clever musician, and 
first violin in the Court orchestra m 1759; he afterwards 
joined his bi other William in this country, and on return- 
ing to Hanover earned on a correspondence with him on 
musical subjects till his death in 1792. The youngest 
brother Dietrich also shared in the musical abilities of 
the family, and at fifteen years of age was so far advanced 
as to be admitted into the Court orchestra. Towards the 
epd of 1755, w hen the Hanoverian Guards were ordered 

■ *'8ir Willinm HfrnLlid, liis LiFc imlMTurlu " Dy Edward S Hnldcn, 
US. Naval Ubfcrvatotv, WaHhinglun (New York* ChAilei Scnbncr'ti 
Sam, iflBi.) 

Vr\T wffi Mr* 


to England, Herschel accompanied them as one of the 
band, and remained in this country about a year, when 
he leturned to Hanover Dming part of the disastrous 
campaign of 1757 he was on active service with the 
regiment, but after the defeat at Ha'^tcnbcck in July, it 
became evident that he had not the physical stiength for 
the service, and his parents resolved to remove him. In 
connection with this circumstance Prof. Holden rccallb a 
statement made by Sir George Airy, that ihe ** removal’’ 
was a desertion, ns he was told by the Duke of Sussex 
that on Herschcl’s first visit to the king after the dis- 
covery of the Geotgium Sidits^ “his pardon was handed 
to him by the king himself, written out m due form." 

Herschel returned to England, though at what time 
does not appear In fact from 1757 to 1760 w*e know 
nothing of his life. It is related in the Memoirs of 
Caroline Heischcl that several pages referring to this 
period had been torn out m both her original Recollec- 
tions and 111 the unfinished Memoir commenced m 1840 
In 1 760, hou ever, he is again heard of, at Pontefract, as a 
young German in the band of the Durham militia, who 
spoke English almost as well as a native, and who was 
an excellent performer on the violin It is conjectuicd 
that till his appointment as organist at Halifax in 1765, 
pupils and public concerts must h.iic filled up his time; 
during a portion of this interval of five years he resided 
at Leeds, and in April, 1764, we are told he returned to 
Hanoxer on a very brief visit In 1766 he obtained an 
engagement at Path, and soon after was appointed 
organist at the Octagon Chapel. In this year, says Prof 
Holden, he began a life of unceasing .ictivity His 
engaging manners made Inin friends, hile “ his talents 
brought him admirers and pupiU, and pupils bi ought him 
money " ; at this time he was giving thirty-five or more 
musical lessons m a w’Cek In August, 1772, he proceeded 
to Hanover to Lake back to England his sister Caroline, 
aftcrnaids his untiring assistant and companion in his 
surveys of the heavens At this tunc his residence was 
in New King Street, Bath, and here in 1774 he had made 
himself a Giegorian telescope, probably on the model of 
Short's III the preceding year, it is related of him, 
that he used to retire to bed with Smith’s Harmonics 
and (Iptics, Ferguson's Astronomy, &c , and his first 
thoughts on rising were how to obtain instruments for 
viewing the objects of which he had been reading We 
are told no optician had settled in Bath at that time. 

Prof Holden mentions that m Journal No t, pre- 
served at the Royal Soncty, is a copy of Ilerschel’s first 
observation of llie nebula of Orion, made with his 5j-feet 
Gregorian leflcctor on March 4, 1774 In 1775, with a 
Newtonian telescope of 4J inches aperture, and powei of 
222, also made by himself, he made his first review of the 
heavens, consisting in the examination of every star of 
first to fourth magnitudes and the planets , no records of 
these observations are now known to be in existence In 
the same year the first y-feet reflector was finished, and 
in 1777 one of 10 feet and one of 20 feet had been pro- 
jected, and a grass-plot behind a house near Walcot 
turnpike, to which Herschel had removed at midsummer, 
1774, was piepared for its reception this house offered 
more room for workshops, and the loof was available for 
observations Of his early attempts at the construction 
of telescopes he wrote to Lichtenstein “When, in the 
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course of time, I took up astronomy, I determined to 
accept nothing on faith, but to see with my own eyes 
everything which others had seen before me. Having 
already some knowledge of the science of optics, I 
resolved to manufacture niy own telescopes, and after 
many continuous, determined trials, I finally succeeded 
in completing a so-called Newtonian instrument, seven 
feet in length. From this I advanced to one of ten feet, 
and at last to one of twenty, for 1 had fiilly made up my 
mind to carry on the improvement of m> telescopes as 
far as it could posiibly be done A very good twenty- 
feet reflector was finished in 1783, but the relebiated 
forty-feet instrument was not commenced until 1785 
Herschel tells us in his description of the latter telescope 
that in all he made “not less than 200 7-feet, 150 lo-fcet, 
and about 80 20-feet mirrors, not to mention those of the 
Gregorian form, or of the construction of Dr Smithes 
reflecting microscope,” of which he also made a great 
number. 

In or about 1779 Herschel removed to 19, New King 
Street, which was his last change of residence at liath, 
and il was at this house tint the planet Uranus was dis- 
covered. His first astronomical paper, on the variable 
stai Mira Ceti, was written fi om thence, and appeared in 
the Pktlosophual TransiufioHs for 1780 he had pre- 
viously contributed a paper (lus first publication) to the 
Ladies* Diary in 1779, in answer to a prize question pro- 
posed by Landen, viz. “ the length, tension, and weight of 
a musical string being given, it is required to find how 
many vibrations it will make m a given time, when a 
small given weight is fastened to its middle, and vibrates 
with it” In the same volume of the Phil Trans he 
published observations relating to the mountains 111 the 
moon ; at this time and subsequently he measured the 
heights of about 100, on three dififcrent methods Most 
of these measures were never printed, and as Frof Holden 
remarks at this date they would probably be of no material 
service to science 

His next paper presented to the Royal Society on 
January ii, 1781, is entitled "Astronomical Observations 
on the rotation of the Planets round their Axes, made 
with a view to determine whether the Earth's Diurnal 
Motion is perfectly equable," a paper which Prof Holden 
views as affording the fiist obvious proof of the truth of 
the statement made by Herschel thirty years later, when 
he said, “ A knowledge of the construction of the heavens 
has always been the ultimate abject of my observations " 
It marks too an advance in practical astronomy * not 
only are the results given, but careful estimates of the 
errors to which they may be liable is made, with a 
discussion of the source of such errors 

On March 13 following Herschel made his great dis- 
covery of the planet Uranus^ that Georgium-Sidus^ as it 
was his wish it should be called, which made his name at 
once famiJiBr throughout Europe. The discovery was 
announced in a paper communicated to the Royal Society 
on April 26 by Dr Watson of Daih, an intimate friend 
of HerschePs, and strange as it may now appear to us, 
It IS entitled “Account of a CometP His oun words 
referring to the circumstances of the discovery are as fol- 
\o^s — “ On Tuesday, the 13th of March, between ten and 
eleven in the evening, while I was examining the small 
stars in the neighbourhood of H Geminorum, I perceived 


one that appeared visibly larger than the rest: being 
struck with its uncommon magnitude, 1 compared it to 
H Geminorum and the small star in the quartile between 
Auriga and Gemini, and finding it so much larger than 
either of them, suspected it to be a comet. I Was then 
engaged in a senes of observations on the parallax of the 
fixed stars, . , . and those observations requiring very 
high powers, I had ready at hand several magnifiers of 
227, 460, 932, 1536, 2010, 3 cc , all of which 1 have suc- 
cessfully used upon that occasion. The power I had on 
when I first saw the comet was 227 From experience I 
knew that the diameters of the fixed stars are not pro- 
portionally magnified with higher powers as the planets 
are ; therefore 1 now put on the powers of 460 and 932, 
and found the diameter of the comet increased in propor- 
tion to the power, as it ought to be, on a supposition of 
Us not being a fixed star, while the diameters of the stars 
to which I compared it were not increased in the same 
ratio Moreovei, the comet being magnified much beyond 
what its light would admit of, appeared hazy and ill- 
defined with these great powei s, while the stars preserved 
that lustre and distinctness which from many thousand 
obseivations I knew they would retain” The observa- 
tions given in this paper extend lo April 19, and Herschel 
adds he was “happy to sui render it to the care of the 
Aslronomer-Royal ” (Dr. Maskelync) and others as soon as 
he found they had begun their observations upon it . so 
little idea had he six weeks after he first glimpsed the 
object of the great discovery he had made 

Il IS certain that at the date of this discovery the name 
of Herschel was unknown to the piincipal astronomers 
on the Continent, and it is almost ludicrous to read of 
the various guesses that were made respecting it. Prof 
Holden transcribes the amusing passage from Bode’s 
account of the discovery of Uranus, “In the Gazette 
LittMiire of June, 1781, this worthy man is called 
Mursthkl, in Julius^ Joutnal Pniyilopt^digue, Hert- 
SCHFL, in a letter from Mr Maskelyne to M Messier, 
Her iiiEL , in another letter of Maskelyne’ s to Herr Mayer 
at Manhcim, Herrschfll [doubtless mis-readmgs] j M 
Darquicr calls him Hermstel. What may his name be ? 
He must have been born a German** In the first notice 
of the discovery in the Connatssance des Temps he is called 
Hokochfxle 

The telescope which Ilcrschcl was using on the evening 
of March 13, 1781, was that with which his second review 
of the heavens was made, a reflector ^ of 85 2 inches focus, 
6'2 inches aperture, and power, 227. This survey, he 
writes in 1783, “extended to all the stars of Harrises maps 
and the telescopic ones near them, as far as the eighth mag- 
nitude. The catalogue of double- stars and the discovery 
of the Georg-ium Sidu? were the results of that review.” 

Arago says if Herschel had directed his telescope towards 
the constellation Gemini eleven days earlier (Match 2 
instead of March 13) the proper motion of the planet 
would have escaped him, for the planet was on the 2nd 
near one of its stationary points, and adds, “On voit 
par cette remarque ^ quoi peuvent tener les plus grandes 
ddeouvertes astronomiques.” This implies a total mis- 
conception of the case ‘ as Prof. Holden remarks : — "The 

' When Sir John Herichel contemplated preKnllnff one of hli fither’a 
7-fect telCficopci to the Royel AslronainiCBl SoLiety, Caroline Herschel 
wjroto “ Iti only being painted deal wna Ijccau«« a should look like the 
one With which the Geurgium Sidui wai discovered ' 
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new planet was'detected by its appearance and not by its 
motion." Herschel, refemng to his discovery in his 
communication to Lichtenberg, says " This was by no 
means the result of chancoj but a simple consequence of 
the position of the planet on that particular evening, 
since it occupied precisely that spot in the heavens which 
came in the order of the minute observations that I had 
previously mapped out for myself Had I not seen it 
just when I did I must inevitably have come upon it soon 
after, since my telescope was so perfect that I was able to 
distinguish It from a fixed star in the first minute of 
observation.’' It is not to be supposed that so striking 
an object would have been viewed once and forgotten, 
even if no motion were immediately detected 

As IS well known, Herschel feeling deeply his indebted- 
ness to the liberality of George the Third, desired to 
testify his gratitude by giving his planet a name which 
would mark the epoch of its discovery, and in his letter 
on the subject addressed to Sii Joseph Banks, then 
president of the Royal Society, writes, “1 cannot but 
wish to take this opportunity of expressing my sense of 
gratitude by giving the name Gcorgium Sidus, 

Geoifiiujn Suius 

jam nunc aisuc^cf voinn^ 

to a star, which (with respect to us) first began to shine 
under his auspicious reign" 

Prof. Holden dwells upon the changes which may be 
considered to have been effected in the state of astronomy 
not only m EngJand but in the whole world, simply by 
the discovery of Uranus “ Herschel's researches would 
have gone into the Philosophical Transactions as the 
work of an amateur astronomer, Mr. Herschel, of Bath. 
They would have been praised anti they would have been 
doubted. It would have taken a whole generation to 
have appreciated them They would have been severely 
tried, entirely on their merits, and finally they would have 
stood where they stand to-day- unrivalled But through 
what increased labours these successes would have been 
gamed ' Certainly, if HerscheFs mind had been 
other than it was, the discovery of Uranus, which brought 
him honours from every scientific society in the world, 
and which gave him authority, might have had a hurtful 
effect But as he was, there was nothing which could 
have aided his career more than this Startling discovery 
It was needed for him It completed the solar system 
far more by affording a free play to a profoundly philo- 
sophical mind, than by occupying the vacant spaces 
beyond Saturn. His opportunities would have been pro- 
foundly modified, though his personal worth would have 
been the same" We think there are few astronomers 
who will not be able to follow Prof Holden in the views 
he has thus forcibly expressed 

At the hands of Sir Joseph Banks, Herschel received 
the Copley Medal of the Royal Society m 1781, for his 
“discovery of a new and singular star," and was formally 
admitted a Fellow of the Society on May 30, 1782. It 
was during this visit to London that Herschel was 
received by the king, and as he wrote to his sister the 
same day, met with a very gracious reception. Prof 
Holden reproduces from the Memoirs of Carob'ne 
Herschel bis letter of July 3, m which he describes his 
visit to the Court with a 7-feet reflector, and the evening 
having been very fine, how the instrument had gifen 


general satisfaction ; the king m particular, he states, 
“enjoys observations with telescopes exceedingly" 
Herschel returned to Bath in the last week of July, and 
immediately prepared for removing to Datchet 

Here, at the end of bis second chapter, we close our 
present notice of Prof Holden's welcome volume, reserv- 
ing for another week his third chapter on “ Life at Datchet, 
Clay HalJ, and Slough," and the concluding one on the 
general scientific labours of flerschel It should be 
stated that while taking Prof Holden’s work as our text, 
particulars have been included m this notice which are 
not specially referred to in it, in view of the interest 
attaching to them at the present time, when, as stated 
above, a hundred years have elapsed since Herschel’s 
discovery of Uranus doubled the known extent of the 
planetary system J R IIiND 


EXTINCT BRITISH ANIMALS 
Briti\h Animats Extinct within Historic Times; with 
some Account of British Wild White Cattle By J E. 
Harting, F L S. (London ■ Trubner, 1880.) 

T he wild animals formerly inhabiting Britain, which 
disappeared before the advance of the hunter 
and farmer in histone times, ba\e hitherto only been 
treated in a disconnected fashion, in essays scattered 
through various periodicals, or in portions of books 
relating to other subjects. Mr Harting has collected 
together in the present volume his own essays in the Field 
and in the Popular Science Review^ and has brought to bear 
upon his subject a knowledge of records, and an acquaint- 
ance With sport, which render his work extremely valuable 
His references arc accurate, and he has availed himself 
of nearly every source of information Consequently we 
have before us a work dealing with the be.ir, wolf, beaver, 
reindeer, and "wild cattle," worthy to be classed between 
Bell’s “British Quadrupeds ’’ on the one hand, and White's 
“History of Selbomc” on the other, relating not merely 
to the animals, but to the forests m w'hich they lived and 
to the mode in which they were hunted. 

The common brown bear made its appearance on the 
Continent in the Pleistocene age, and crossed over to 
Britain while the areas of the iVnrth Sea .and of the 
English Channel were fertile valleys abounding in animal 
life Its remains occur both 111 the river-deposits and in 
the caves, and have been met wiih in the turbaries and 
alluvia of England and of Scotland, uhich belong to the 
prehistoric period. It was hunted by the Neolithic 
inhabitants of Britain, and used for food by the inhabitants 
of Colchester and Richmond in Roman times From the 
“ Penitentiale” of Archbishop Egbert (A D 750), in which 
the flesh of any animal torn by dog, wolf, fox, or bear, or 
any other wild animal is forbidden to be used for human 
food, It IS clear that it was alive in this country* at thit'time 
In the days of Edward the Confessor Norwich furnished 
annually one bear to the king and six dogs foi the baiting 
of it. This however does not prove the existence of wild 
bears in Britain at that date, because bear-baiting was 
almost a national sport among the English until bears 
became too costly and the public taste too refined for 
such brutal exhibitions Fitz-Stephen tells us, in the 
reign of Henry IT , that the young Londoners amused 
themselves in the forenoon of every holiday m the winter 
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season with boar-fights, or bull- and bear-bailitig. A 
grand exhibition of bear-baiting took place at Hatfield 
Hou'ac when Queen Mary visited her sister, the Princess 
Elizabeth, during her confinement there, “ with which 
Iheir Highnesses were right well content ’’ Soon after 
the asccnbion of the latter tn the throne she entertained 
the Spanish ambassadors nith bulls and bears, and some 
years afterwards she received the Danish ambassador at 
Greenwich, and entertained him with bcar-baiting. 
•'tempered with othei merry disports On one occa- i 
sion at Keml^'orth no less than thirteen bears were j 
baited before the cjuecn with large ban -dogs. From these | 
notices It is evident that Queen Elizabeth was very fond | 
of this sport home of the great nobles and ecclesiastics 
also kept bears and bear- wards Latterly there weic 

travelling bear- wards dependent upon their patrons The 
bear was piohably cvtinct in Pntam about the time of 
the Norman CtPiiqucst, and is not known to have existed 
in Ireland wiibiu tlie histoiic period. 

The wolf abminrlLd in llrilain in the Pleistocene and 
prehistoric period s, and varied in numbers m the historic 
age in propoJtion to the waste lands Jt was a subject of 
many legal cnncimcnts, and grants of land were held foi 
its captuie To the nuaicrous leferences winch Mi 
Halting gives wc ina) add an extract from the Litany of 
Dunkeld cuiient m Scotland in the eleventh or twelfth 
century " A cat crams ot latronibus, a lupis et omni mala 
bestia, DomuiL, Imeia nos." 

The aniniril had a price set upon its head by statute in 
1621 , the pritc* pari for one wolf in Suthcrlandshire was 
SIX pounds, tliiitcen shillings, and fourpcncc In Ireland, 
4n 1683, ‘'toi cNL'iy bitch wolfe the price was siv pounds, 
foi every dog wulir five pounds, for every cubb which 
pre>cth for Imnsclt foity shillings, and for every suckling 
cubb ten shdiing'i ” It is obvious from these large 
prices that tin uolr was becoming rare m Scotland and 
Ireland in Hie niuUlle of the seventeenth centiny The 
last of the ISnush w oivcs wa-s killed in Scotland in 1743 
by Mactiiicen, a man remarkable for his stature and 
courage, who died in the year 1797. The memory of the 
exploit is sLill prcscncd by tradition In Ireland the 
animal lingcie ( until 1770 Mr Hartiiig deserves great 
credit for having collected together the evidence by which 
these dates can he fixed The wolf became extinct in 
England in the rtign of Henry VII 

The wild bo.ir btill lingeicd in Lancashire m 1617, and 
the last notice of the animal in the south of England is of 
the hunting of the wild boar at Windsor by James I and 
his court. Mr Ilarling considers that an cntr> in an 
account book of the steward of the manor of Chartley 
" 16S3 — Februar) Pd, the cooper for a paile for ye wild 
swine, o 2 o prov cs that it was not extinct in England 
at that date it seems however to us very unlikely that 
wild boars would have such attention paid to their wants^ 
and more piobable that they were domestic swine tum6d 
out into the woodlands to get the greater part of their 
own living. 

The reindeer, so abundant m the late Pleistocene age, 
and 50 generiUly found along with Paleolithic implements, 
and so strangely associated with the remains of hippo- 
potamus m the hyxna-dens of this country (a fact which 
proves the two animals to have been CDntemporaneous)^ 
was rare in the prehibtone penod, and disappeared alto- 


gether from its last foothold in Caithness about the latter 
half of the thirteenth century. Wc may remark that the 
recent attempts to introduce the animal into Switzerland 
have failed, apparently from the great heat of summer. 

The beaver was living in the River Teivi, according to 
Girald du Darry, in 1 1S9 1 according to Boethius, was 
taken in Lochness for the sake of its fur towards the end 
of the fifteenth century We would call the attention of 
our readers lo the remarkably mtcicsting account of its 
reiiilroduction by the Marquis into the Island of Bute, 
where they are now increasing rapidly and building their 
dams. There is evidently no difHculCy in naturalising 
them in this country 

We close this review regretting that it 11 impossible to 
do justice to the careful account of the dififercnt breeds of 
the "wild white cattle,” which wc believe to be the 
descendants of the domestic cattle introduced by the 
English, and which have always lived in uninclosed 
Linds W. Boyd Daavkins 


OUR BOOK SHELF 

Notes of Obs€imuiiion\ of Injurious Inset is Report, 
1880 By Ele.uior A Ormcrod 8vo pp 1-48 
(London W Swan Sonncnschem and Allen. Edin- 
buigh J. Menzics, 1881 ) 

Mrss ORMhROD and hei assistants are to be congratu- 
lated on this vciy excellent Report, which is far more 
bulky than its piedccessors, and correspondingly useful 
and interesting, and well illustrated. At the outset 
a very significant fact is mentioned The season 
of 1880 was remarkably suitable for vegetation, and the 
attacks of insects consequently less severe ] a high condi- 
Lion of viiality enabled the plants to more successfully 
cope With their insect enemies The most injurious 
species for the year w’as the well-known larva of Tifula 
(daddy-long-legs), which not only attacked its more 
usual food, the roots of grasses, but proved itself ex- 
tremely injurious to peas, so that in one field of twenty 
acres the prospective value in March was reduced to a 
realised value of only about one half in June ; other 
crops were also attacked Stimulating remedies, such 
as guano, salt, ammoniacal liquor, &c , had a good effect, 
but the grubs appeared to be remarkably indifferent 
to ordinary poisonous solutions. An experiment at the 
Kew Observatory as to the amount of cold they can endure 
showed that some suivived 42° of frost. Another very 
injurious species was Ttphritis onopordinis (the celery-fly) , 
a dressing of gas-Iimc, unslaked lime, and soot had a good 
eflect The singularly misnamed Pstia rosa (the carrot 
fly) was also obnoxious ; sowing the seeds in a mixture 
of leaf-mould, ashes, &c , proved of excellent service in 
this case. Sitones litucUus was very injurious to peas 
We think Miss Ormcrod acts injudiciously in calling this 
insect the "pea-wcevil " Its larva is certainly very much 
given to attacking peas and many other plants, by eating 
the young shoots, but the true pc'a-weevil is Brucitus ftst, 
which destroys the peas themselves by feeding inside tnem* 
For the gooseberry saw-fly nothing proved so effectual as 
digging out the earth round the bushes when the larvx 
and pups are underground, the removed portion being 
taken away and burnt ; a suggestion that if pieces of 
woollen cloth be placed on the bushes the parent fly will 
deposit her eggs thereon seems far-fetched. Miss Or- 
merod has great faith in the efficacy of paraffine. In 
future It IS proposed to extend the Report to insects not 
hitherto specially mentioned as desirable for observation, 
such as Che lorch-apbis and pine saw-fly. We are glad 
to note that the authoress has a Manual of Economic 
Entomology in the press. 
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M ^ metres de la des iiuenus rhy^iques it Niilur- 

elles de Bordeaux 2® sdrie, tome iv , i"‘“ cahier 
(Pans’ Gauthicr-Villais, 1880.) 

This number con tains Conferences de Gi 5 ometne supeneure 
by M Saltel, in which is given an exposition of the method 
of analytical correspondence with two applications^ the 
^ obiect of the one being to find the number of common 
solutions in k equations between k unknowns, and of 
the other to find the degree of a geometneal locus defined 
by certain algebraic conditions. The methods employed 
are based on that of M. ChaslesS “ Principe de Corre- 
spondance." The next paper, by M imehenetsky, " De- 
termination en fonction des coordonni^es de la force qui 
fait mouvoir un point materiel sur unc section conique,” 
is an interesting one, and is founded upon a lemark of 
M Bertrand's (“Sur la possibility^ dc ddduire d'une seule 
des lois de Kepler, le principe de I’attraction, Comptt\ 
rendtiSy April 2, 1877), “il serait mtdressant de rdsoudre 
la question siiivante En sachant qiie les planctcs dd- 
envent dcs sections coniques, ct sans ricn supposer clc 

f )lus, trouver I’cxpression dcs composantes de la force qui 
cs sollicite en fonction des roordonndcs de son point 
d'apphcation " The author arrives at his result by 
taking his equation in the form — 

p.x^ + H- 2 / = {ax + + cY. 

Prof, Teixeira of Coimbid has a short note “Sur les 
pnnnpes du calcul infiniltsimnV which calls fur no 
special comment Dr G Sous follows Mith what appears 
to us a good aiticle entitled “ Phakoin£*Lrc et Optomdtre.*’ 
For the uninitiated Les phakomdtres sont des instru- 
ments destinds X mdsiiier la distance focale d'une Icnlellc 
quelconquc^' The principle of construction of Silber- 
mann's and of Snellen's is, when an object is pl.ircd at 
twice the focal distance fioni a converging lens, the real 
image of the same sue as the object is situated also at 
double the focal distance from the lens The objection 
to Silbermann's appears to be its length, which renders 
It awkward to carry, and to Snellen's that it is not appli- 
cable to diverging lenses 

Dr. Sous gives a form which is not liable lo cither of 
these defects, and the construction of which is based 
upon a physical theory, not hitherto, he states, applied 
to these instruments , but we must itier those interested 
in optics to the paper itself (fourteen pages in length) 
The rest of the book is devoted to “ Morphologic cle la 
membrane de Schrapnell," Dr Coyne , “ ttiides d'Optique 
Physiologique , Influence du Diamctrc de la Pupille ct des 
Cercles de Diffusion sur I’acuitd visuellc," Dr Badal , 
“Les Tempdraturcs de la Mer dans I’estuaiie Girondin ct 
h Arcachon en ddeembre, 1879, et janvievi 1880," M 
Hautreux , " Dcs Os et de leur Emplbi dans la Fabrication 
du noir Animal, du Suif, du Sulfate d'ammonique, dcs 
Boutons," &c., M Huyard. 

LETTERS TO THE EDIIOR 

\Tht Editor dots not hold hitnstlf responsible for opinions expressed 
by kis correspondents. Neither can he undertake to return^ or 
to correspond with the writers of re;ected manuscripts. 'No 
notice IS taken of anonymous communicaitons^ 

The Editor urgently reenusU correspondents to keep sheir Utters as 
short as possible. The pressure on hu space is so great that it 
ts impossible otherwise to ensure the appearance even oj com- 
munications containing intereiiing and novel fa£ts.\ 

Aberration of Instinct 

Cases of individual variations of instinct arc of importance in 
relation to Mr. Darwin’s theory of the development of insiiucti 
by natural selection. Under the bclisf that aberration of Instinct 
may be regarded as a case, more or less extreme, of variation, 1 
think that the following instance is worth publishing in Nature. 
It hu been communicated to lye by a coxTcspondent on whose 
trqitwoithiness 1 have reason to rely : — 

white fantail pigeon lived with his family in a p^geon- 
honse in onr stable yard. He and his wife bad been anlight 


oiiginally fiom bushcx, lud rcqiectcd and admired, to 

see their children of the third generation, when he suddenly 
becamelhe victim of the infatuatnm I am ali'nU I'j describe. , . . 

“No eccentricity whatever was remarked 111 his ennriuct until 
on^ diy I chanced to pick up somewhere in tiu -^.irden a ginger- 
brer bottle of the ordinary brown stone de^crijition. 1 flung it 
into the yard, where it fell imjncrli.alcly hulow the pigeon house 
That insLiuit down flew patcrfauiilia^, and Lu my no small 
aslonishment commenced a senes of gemiflexions, evidently doing 
homage lo the bottle He strut Led lound md luund it, 1)owing 
and SCI aping and cooing and pcifuritiing the most ludicrous antics 
I ever beheld on the part of an enamoured pigenn . . Nor did 
he cea-^e these perfi rmances until ue leinoved the bottle ; what 
proved that this singular aberration of insLiiicI had become a fixed 
delusion was this, whenever the bottle vas tin own or placed in 
the yard — -no matter vihether it lay hoiizontilly 'ir was placed up- 
right — the same ndjculuiis '>cene v^a5 enacled , at ihit liiouient the 
pigeon came flying down with quite as great alaciity as when his 

f icas u ere thrown out for his dinner, to coniinue hia antics as 
ong as the bottle remained there, .Somelimes this would gti on 
for hours, the other members of hi^ fatiidy Ireatmg his move- 
menls with Ihc most contemptuous indifTeiencc, .ind taking no 
notice w hatever of the bottle. At last il htcaine the regular 
ariiubcmcnt with winch we entcrlained our vi itors, to see this 
ciiatic pigeon making love to the interLsting object of Ills affec- 
tions, and It was an entertainment which never fai led, lhroiis;houL 
that summer at leoist. Before next suiumcr i.ame round be wan 
no more " Geori.i- J Romanes 

Prchiatoric Europe 

A ri w last words with I'rof Hawl ms, and 1 hive tlune : — 

I ll.aving discovered that a cc^itiin ali^uid opinion which he 
attiibuted to inc is nowheie to be met with vn (he volume he was 
suppn cd to he criticising, Mr D.Lwkins now imTgincs lint he 
has found grounds for his a.ssertion in my “Gieat Ice Age,” 
wntlcii and jmbhshcd some ye IS ago lieic again he is quite 
mistaken, 1 he ])a.s sage cited by him, evsMi if it be considered 
apirl fniin its context, will not liear the interprctalinn he puts 
upon it Had he rend the page he tiui>lcs from wnth intelligent 
attention lie would h.ave seen rhat T was referring lo ihewell- 
knrjwn fciLt that the ossiferous and I’lilLinhihic gravels of Fast 
Anglia are reprtsented in the North by the equivalent ossiferous 
Crima beds near Hull, which dovetail with iiid are overlajiped 
by glacial deposits. In other words, they rest upon 1 loivcrf and 
aie CO VI icd by an upper boulder cKy Rut T have now-htre siid, 
nor wouM any candid reatler infer Inmi what I have written, 
lint ihis uiqier bouIder-cIay (that of Ifessle) evtr extended south 
so as to cover the ralxohihic giavcls tlin ugViout Fast Anglia 
T am smpiiseil that a prtifcssnr of geology docs not appaienlly 
uiidcistand the meaning of the term “ tjverlap, ” ’ Were I to 
state that m certain districts in Scotland ihc Carlionifrrous strata 
arc nvei lapped by a conformable senes of Rid ^anJstont'!, should 
I be understood to imply that these Red Saudviones formerly 
covered the entiie nrca now occupied by the Carboniferous rocks 
of Great Rntain? 

2 Mr Hawkins hits accused me of hiving ■suppressed evidence 
which ti>Iil ngamst my views, and he now repeats this offensive 
accusation, citing in justification my desciiplmn of the Victoria 
Cave, from which, he says. T have all reference lo the 

discoveiy of reindeer in the lower c.ave earth Now it is not 
true that I have ignored thi^ alleged discovery, for 1 remark 
that '‘it seems doubtful whether llie lemains of t1i.it nnimal, ■■aid 
to have been obtained from the lower earth, leally belonged to 
that deposit.” My reasans for this doubt (which I share with 
other geoloffists) I did not consider it necessary to give, but they 
.are simply tnese : — 

([) llie explorations in the cave were earned on at first, under 
Mr Dawkins’s superintendence, by mrnns of shaft-digging, a 
very unsatisfactory system of “cave himting,” and one which, 
even with the most (oiiscientioua care, is liable to give false 
results 

( 2 ) During the subsequent piolonged and scien I ifically -con- 
ducted explorations no recognisable reindeer remains were ever 
obi Bin ed in the lower stiatnm. These facts alone aie sufficient 
to ju.bfy my scepticism. T quite agree with Mr. Dawkins, 
however, that the mere cccurrcnce or nun occurrence in thla 
particular cave of reindser associated with hippopotamus not 
of paramount importance Even the most inattentive reader of 
“ Frelustoric Europe ” can hardly mi^s the statement, ngun and 
again repeated, that the southern and northern forms are often 
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enough commingled in one and the same accamulation. It ifi to 
account for this remarkable commingling that a large pjrtion of 
my book was written, 

3 Mr, Dawkins Eeems to be ignorant of the fact that the 
osaiferoiu depostta of Mont Perrier occur oil two separate and 
distinct lionsons The lowtr bed, characterised by the presence 
of Mmtodon arvtrnenstJ and other extinct forms, is unquestion- 
ably true Pliocene, It is overlaid by the ‘‘pumiceous con- 
elomerate/' with its far-transported and glacial ly-stiia ted erratics 
Upon the dennded surface of this well-marked morainic accu- 
mulation rests the tt/per bed, which contains a very different 
mammalian fauna — Aiephas mendtonalu^ Rhinoiero: Uptothinus 
(Cuv.), hippopotamus, tapir, horse, cave-bear, hysna, hedgehog, 
&c The flora associated with this fauna is not PJiocenc but 
Pleistocene. The upper bed is overlaid in turn by a newer set 
of glacial moraines and erratics The list of Upper Pliocene 
Mammalia from Mont Perrier and Issoxe, given by Mr. Dawkins 
m his ‘‘Early Man m Uritam,” consists of a “hash-up'’ of the 
species derived fro n those two separate and distinct honrons 

4 The most recent list uf mammalia from the lignltc-beds of 
Letfe and Borlezza is quoted by me from Prof. Stopanni, on the 
authority of Dr Forsyth Major All the species in that list, 
without exception, have frequently occurred In Pleistocene beds, 
the age of which is generally admitted. The plant >1 and shells 
associated with these spccie'i are all likewise Pleistocene forms. 
Moreover, as btopanm lias demondrated, and as I can testify, the 
stratigraphical evidence pioves that the beds pertain to the 
Glacial senes Prof Mayer, no mean authority, has shown 
that the upper beds of the so called Pliocene of the Val d’ Arm 
(containing EUphas mendioualii and hippopotamus) are not the 
equivalents of the marme Pliocene, as has hitherto been the 
belief of paljcoiitologists, but must be classified as Quaternary or 
Pleistocene. 

5. All that I s ly with regard to the age of the skull of Olino 
occurs on p, 318 of my book, and what 1 say is simply this, “It 
pertains to Pfeistocciic times — to the period during which EUphas 
nandionaUs belonged to the Eurojie.m fauna ’’ I do not asseit 
its Interglacial age It may be eithui Prcglacial (i.t* eaily 
Pleistocene) or Interglacial as the Leffe beds are 

I was not aware that geological clas^incatum is alw'ays based 
on zoology alone. 1 am under the impression that b itaiiical 
evidence, when it can be obtained, I'l not despised, and that 
stratigraphical and other physical evidence is not usually ignored 
In tryiug to work out the historical geology of the Pleistocene, 

I have considered the palxonlological as fully as the physical 
evidence. Mr Daw kins would have me rest contented w ith that 
of the mammalia alone, as interpreted by himself 

Perth, February 19 jAMhs OElklE 

As my name has been imported jnlu the controversy betneen 
Prof, Dawkins and Dr, Janie'. Geikie, will you kindly peimit me | 
to state that I am quite prepared, after re reading the account 
given by Dr Geikie of the Victoria Cave, to accept all responsi 
bility for its correctnes-. 

Without entering into the general queatioii, in the particular 
case of the Victoria Cave the evidence foi the contcnip.^raneity 
in the same area of the reindeer and hippopotamus la not very 
cogent ; a review of all the evidence from that source indeed 
tmints the other way. The specimen mentioned by Prof 
Dawkins was, according to his Report,' found in digging a shaft, 
a method of exploration unfortunately at that time (187^) 
ployed by the Committee. The subjcqueiit explorations, which 
were not conducted in this manner, but by carefully removing 
the deposits, layer by layer, to prevent any possibility of ncci- 
dental mixture of the remains, gave abundant evidence of rein 
deer in the upper beds, but not any satisfactory evidence of its 
presence m the lower beds, containing Hippopotamus ^ EUphas 
anis^uHt^ Ekmocffos UptorhinuSf &c. This is a point, amongst 
others, to which, os Reporter to the Committee, I paid caieful 
attention, and the details were impartially given m the Reports.” 
The absence of reindeer from a lower bed, the only one con- 
taining the teme fauna in the Creswell caves explored by the 
Rev. M. Mello and Prof Dawkins, is worthy of note os bearing 
on the same subject. 

As regards the evidence for the antiquity of man from the 
Victoria Cave, Dr Geikie has fairly slated both sides of the 
question, and he certainly does not deserve the accusation that 

■ Rapon OB the Victoria Cavt , Bntuh Ajmc Report, 1873, Sectioni, 
** ’ Vldoria Can . Dntiih Ajsoc. Reporti, iS74-t9 


he “ has only called those witnesses which count on bu side." 
Prof. Dawkins, la dismissing the whole of this evidence ts 
“founded on a mistake,” must be aware that he ii using ■ con- 
venient formula which can only apply fairlv to a part of it, the 
djubtfulness of which has already been fully conceded, He 
entirely shelves other evidences which are the result of a long 
and careful exploration,^ 

To state that be doubts their cogency would be to take a 
course of which no one would complain , but to say as if it were 
a matter of gen ral agreement that they are “founded on a 
mmUke," looVs like an attempt to stifle discussion 

But his remarks are so obviously polemical that to mist 
geologiit-) they will probably carry more amusement and less 
conviction than the writer contemplated, 

Hastings February 19 R, H. TiddemaN 


Lcb lettrei d’Outre-mer 

In the Notes, published in Nature of January 13, p. 
the last paragraph gives, as a fact, an announcement of ‘*the 
simplest post-oflice m the world *' in Magellan Straits, as stiU in 
existence 

At least fourteen years ago there was published a graphic 
account of tins unique establishmvmt by the most eminent or ill 
Living French wiiiers, M Victor Hugo, who introduces the cir- 
cumstance into his fauiuiis work of Action, " Les Travailleurs 
de la Mer " , and ever since reading the account I have wondered 
where Ihe great aiUh ^r o]»Uiiiedhn circumstantial relation, which 
refers to the year 1823 Nor can I believe that such a system 
of oceanic exchanre ever really \\xs in existence, at least on the 
spot indicated, for a very gojd reason , that at the point indi- 
cated, viz. the neighbourhood of Port Famine, ^hen the BeagU 
was there in 1834 (see Darwin's “ Naturalist’s Voyage,” chap. 
XI ), “the Fuegians twice came and plagued " the crew; so that 
an open barrel would hardly be iiafe Darwin, also, who ascended 
Mount Ta'-n, the most elevated point in this di-)trLct, would surely 
have mentioned this famous band poat-olhce, hod it existed (?) 

1 am therefore curious to know whence the note in Nature 
was compded, but I fancy the account apocryphal That there 
were however o'her oceanic post-offices somewhat bimilor m 
principle is a fact 111 reality. 

In 1673 Ascension was visited by the Dominican, Father 
Navarette, who speaks of it then as the **Saffor^s Posi-Offict'^ 
“ Manners of all nations being accustomed at that lime to leave 
letters here, sealed up in a bottle, m a certain known cranny of 
some rock, to be taken away by the first ship which passed in an 
Opposite direction " (Mrs. Gill's “Six Months 111 Ascension,” 
p 61) And again in 1769 we find the following extract — 

“ 1769, Ftbry 3-4 

" Asceniion island, 

Bougimville 

I.ouis dc BougainvilLe, Colonel of Foot and Commodore of the 
Expedition in the rngnte Za Boultusf, 

Arrd and anchored in the North-west creek or * Creek oj ihe 
Mountain of the Cross ' 

Anchorage according to Abbe la Cadle 

7“ 54' 8 — 16“ 19' west, of Pans 
Variation 9" 45' NW, 

Three crceki caught turtle. 

N E. creek. N W creek. English creek, S.W. 

“In the afternoon the bottle was brought to me which cod* 
tains the paper whereon the ships of every nation generally write 
iheir name, when they touch at Ascension Island, 

“ This bottle IS deposited in a cavity of the rocks of this bay, 
where it is equally sheltered from ram and the spriiy of the sea. 
In It I found written the Swaliow, that English ship which 
Captain Carteret commanded, and whlcli I was desiroui of join- 
ing ” lie arrived here the 3ibt of Tanuary, and set sul again 
on the 1st of February , thus we had already gamed six days 
upon him, after leaving tlie Cape of Good Hope. I inscribed 
the Boudeust and sent back the bottle," 

At page 4 of Melliss' “Account of St Helena (1875) i> R 
wood-cut of the South Atlantic Post Office of i 645 ' Speaking 
of the island of St. Helena, Mr. Melhss says : — 

“ It became about this time — little more than a century after 
its discovery — a resort of Dutch and Spanish ships, as well as 

■ Victoni Cavf Report, o>. cii 1B77, pp aiB-aw, and 1878 , yimra 
Anihropy Iiul vol vli pp 16&17J 
” Lu BoudetM cAufht up the SwtUtow^ flth February. 
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EoKllih , ud Portuguese euthontj Beemfi to have been lessened, 
through that Power being interested m acquiring poSBeEbions 
elsewhere, and the island was for a while desertea, tnough still 
used hy the captains and crews of ships as a South Atlantic 
post-office It was customary to place letters under huge 
boulden of stone, marked in a conspicuous manner, so that 
the crews of ships returning from India might obtain news 
from home. An interesting record of this period is still to be 
seen on a rude block of lava measuring nearly five feet high and 
two feet six inches wide, which has been preserved by being 
subseouently built into a large mass of masonry in the James- 
town Dunal -ground.” 

In the Galapagos Islands there is a bay named Post-Office 
Bay, which seems to Indicate on analogous nautical exchange 
station. 

1 subjoin Victor Hugo's description, and ^bnll be much 
obliged to any of your readers who can refer me to any ac- 
count of the earlier voyagers whence this scene was derived 

S. P. Oliver 

2, Eastern Villas, Anglesey, Gosport, February 28 


P.S. — If any one can give me a reference, also, where 1 can 
find an account of the wreck of the Gtosvenor on the south east 
coast of Africa in 17B2, I shall be extremely obliged, 

** Les Travatlleurs de la Mtr, edition illnstr^e (1S66). Livre 
cinqni^me, ix. 

— Renseignement utile aux personnes qui altendent, ou 
craignent, cres lettres d'outre-mer^’ (p. gi). 

Ne disiez-vous pa^ Capitame Gertrais que la Tamaubpas ne 
relichcra point 7 

— Non II va droit an Chili 

— £11 ce cas il ne pourra pas dunner de ses nouvelles en route. 
— Pardon, Capitame Clnbm. D’abord iL peuL rcmetlre des 
d^peches ^ tous les bailments qvi’il rencontre faiqant voile pour 
Europe, 

— C’est juste 

— Ensmte il a /n botU aux UHrts de Ui mer 
— Qu'appelez-vous la Ixnte aux lettres de la mcr ? 

— Vous ne connaUsez pas i^a, Capitame Cluhm 7 
— Non 

— Quand on passe le detroit de Magellan 
— Eh bien 7 

— Partout de la neige, toujours gros temps, de vilaina mauvais 
vents, unc mer de quatre sou^; 

— Apris 7 

— Quand vous aver double le cap Monmouth. 

— Bien. Ensuitc 7 

— Knsuite vous doublez le cap Valentin. 

— Et cnsuiLe 7 

— Ensmte vous doublez le cap Isidore ^ 

— Et puis ? 

— Vous doublez la pointe Anna,^ 

—Bon. Mais qu’est ce que vouz appelez la boite aux leLtres 
de la mer? 

— Nous y Eornmcs. Montagnes h droilc, monlagncs gauche 
Des pmgoDins partout, dcs petrels teiftpetes, Un endroit 
temble Ahl mille saintes mille singes! Quel batacUn, et 
comme 9a tape I La bourrasque n'a pas besom qu'on adle a 
son secoura. C'est U qu’on surveillc la lissc de hourdi I C’est 
lb qu’on diminue la toife ' C’est la qu'on te vous rcmplacc la 
grande voile par le foe, et le foe par le tounnentin .' Coups de 
vent sur coups de vent. Et puis quelque-fois quatre, cinq, six 
jours de cape ^^che, Souvent d’un jeu de voiles tout neuf il 
voni reste de la char pie. Quelle danse I des rafales h vous fuirc 
BButer un trois-mlts comme une puce. J’ai va ^ur uii brick 
anglais, le * 7 Vue tin petit mousse occupe & la * gibboom^ 
emporl^ k tous les ciuq cent mille millions de tonnerres de Ibcu 
et la *g%hboom ’ avec. On va en Pair comme des papillon«, quoi ' 
J'bi eu le contre-mattre de la Revenue^ une lolie goelette, arracbe 
de desBus le fore-crosstree^ et luiJ roidc. J’al eu ma lisse cassce, 
et mon serre-goutli^ie en capilotade. On sort de avec toutes 
ses voiles mangles. Des fri^gates de cinquante font eau comme 
des pBiiier<«. Et la mauvaisc diablesse de cOte I Rien de plus 
bouiTU. Des rochers dc^chiquet^s comme par cnfantillage On 
approebe du Fort-Famine lA e'est pire que plre. Les plus 
rnoea lames que j'ai vues de ma vie. Des parages dl'enfer Tout 
k coi» on apcri;oit ces deux mots cents en rouge , Post Office 
vomez-vous dire, Capitalne Gerlraii 7 
— Je TOUS dire, Capitame Clubin, que tuute de suite apres 

■ Sta. Ann* Ft. is at entrance of Port Famine, but Cape S Isidro Is past 
io dM south. 


qu'on a double la pointe Anna on voit sur un caiUou de cent 
pieds de haut un grand baton. C'est un poteau qui a une 
barrique bu cou, Cetlc bamque, c’est la boltc au lettres. Il a 
fallu que les anglais ^ivent dessus Post Office. De qiioi le 
m£lent ila? C’est la poste de I’ocdan, die n'a^artlent pas ^ 
cct honorable gentleman, le roi d’An^lcterre Cette hnite aux 
lettres est commune, Elle appartient a tous les pavilions Post 
Office, est-cc assez chinois 7 ^ a vous fait relTet d^uiie tasse de tb^ 
que le diable vous ofTrirait tout h coup. Vuici maintenant couvnent 
se fait le service. Tout bdtiment qui passe exp^die au poteau un 
canot avec ses dipcches. Le navire qui vient dc I’Atlantique 
envoic ses lettres pour 1 ’ Europe, et le navire qui vient du PaclBque 
euvoic ses lettres pour I’Amdrique. L’officier commandant voire 
canot met dans le baril votre iU(|uet et y prend le paqiiet qu’il 
y tiouve Vous vous chargez de ecs Ictlres-Ia; le navire qui 
viendra apr^s vous se ebargera dc.^ vuLres Comme on navigiie 
en sens contraire, le continent d’ou vuiib venez, c’est celui ou je 
vai«. Je porte vos lettres vous portez les micnnc^ T.e hard 
est bitliJ au poteau avec unc chainc Ft d pleut ' Et il neige 1 
Ftilgrtlel Une Bchuc mcr’ Les sataniclefi volent de tons 
cntc!s I e Tamaubpas ira par l\ Le baril a un bon couvercle 
^ chamieie, mais pas de serrure ni de cadensQ Vous voyez 
qu’on peut dcrire 4 ses amis Les lettres parviennent. 

— C est trus-drnle, murmura Clubm rcvcur.” 


Explosive Gas in a Lake 

A FRIEND, on whom I can rely, informs me that during the 
late frost, Loch Ken in Kirkcudbrightshire was frozen over, 
afTording pastime to curlers and skater*? Here and there, how- 
ever, small spots of the surface, near to the shore, resisted the 
frost lunger, and when they did free/e the ice was very thin 
These pot-holes weie dangerous to skaters, the largest l^ing 
about size enough to admit an Culinary curling stone. Gas was 
emitted from them, and when the ice for the first time was formed 
over them one pcr'»on got his face severely burned by boring a 
small hole in the thm ice and setting fire to the gas thus liberated, 
with a match After a while the gas seemed to lose its power 
ol combustion and the experiment cnuld be repeated with 
impunity, a feeble dame only being evokefi, when (he hole was 
first drilled J. Shaw 

Dumfriesshire, March 4 


Colours of British Butterflies 

Till- sober colouring of the under- wings of many of our 
butterflies ih universally accepltd a:* being *’ protective ” Let 
the gorgeous "peacock,” for instance, but close his wings, and it 
takes a sharp eye to sec him. Why then should he ami so many 
other kinds flaunt their most bnlhant hues in ihe brightest sun- 
shine, and often be rendcreil even more conspicuous by perching 
on a yellow flower? One would think that this waii the exact 
way to attract birds, esficcially as the colours are not likely to 
be "warning’' ones, for if so, why the sober hues of the under 
sides of the wings? The colours can hardly be "warnings ” to 
particular kinds of birds and "protective” against the attacks 
of others. The explanation may be that the facilities for recog- 
nition, and thus for the continuation tf th* species, are so much 
greater m bright hght, as to render it advantageous on the whole 
to run the chance uf easier capture in the brighter parts of the 
day or it may be that relatively few birds feed at the Limes that 
buUerflies choose to display Lhcir beauties. 

In watching butterflies it apiienrs dear that they are, so to 
speak, shortsighted, for it is tne commonest thing p ssible i 
see two eniirely diflercnt sorts circle round eoeb other for some 
time as if they hod tn decide whether they are of the same kind 
Ol not In doing this it will be observed that ihcy fly, as it 
w'Cre, over and over each other, =0 that for quite half the time 
the gambols are going on, the dark side of the "protected” 
kinds 18 ihown to the ^Insect below. I 'ere steps m a provision 
which seems admirably adapted for enabling recognition to take 
place. It will be found that though the wings of protectively 
coloured butterflies appear very dark at a casual glance, yet that 
if they are held up to the Iignt, in many cases there are bright 
spots or colourings or semi I rani parent spaces that, by enabling 
the sun to shine through, make even the dark wings very con- 
spicuous. The bright spots on the "peacock" are a case in 
point, I have not an oppoitunity of actually handling a com- 
plete colleclinn of our British butterflies just now, but m thirty of 
our commonest sorts 1 find 6ft scr. that have didinctly protectively 
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coloured under- wings Of tlteae firieeii all have some more orlc&s 
transparent spaces or colourings. In s^me cases portions of the 
undei-wibgs arc brightly coloured, though n it transparent, but 
both m this case and when thci e arc transparent places they appear 
chiefly on parts that are apparently invisible when the \ungs are 
closea If these observations are correct, the insects arc care- 
fully protected when at rest or when they are laying their eggs. 
Whetner they pair on the ground or with shut w mgs 1 do not 
actually know, for after cjirerully watching every butterfly 1 have 
come across for two summers, I have not succeeded in seeing 
any of the protectively coloured sorts pairing It seems liUely 
enough therefore that their protective colours come into |.lay 
then My opportunities for observation are however extremely 
limited, niid U is to draw ilie attention of those more favourably 
sltuate<l to the huhject of the colourh of our common butterflies 
that I write tins. In the fifteen protectively-coloured bultei flies 
mentioned above I did not incluae the ‘*frilil 1 arie<!,’' because of 
the htrangc metallic lustre on their under- wings. Still they seem 
suddenly to disappear when they settle, and the metallic spots 
may take the place of the Lraosparcnt or coloured ones m other 
sorh by throwing oil the light, and thus enable the insects 
lo recognise each other, Right Kinds raoic or less trans[iarcnl 
but not seemingly protectively coloured, and two c immon 
*' Jlluefi,*' make up the thirty kinds I have been able 1 1 handle 
The under-wiugs of the “ Hines" aie ccitainly prolcHively 
coloured, but there seems to be no liani,pnieney or biight 
mai kings 111 them J Innies Roi i iis 

Putney, February 24 


DuBt, Fogs, and Smoke 

The present endeavours to alleviate the smoke numance in 
London give sonic interest lo the dcscrijition of the cflccts uf 
coal smoke on L(:)nd<in life in former ageis 

I do not mean to sjieak of the uell-knoAn pelition presented 
to Edward the I'lrst by Ihe nobility and gciiliy against Ibe u^e of 
eea-cual in London and the consequent proclamation of that 
monarch interihcLing its use Hut I allude to the folloi^ing hues 
written and pnblished by Kvelyn 111 1661 in hii *' I'unnfiiqiuui," 
but winch 1 boriow fiuin the “History of London," by 
Nooilhouck, J on don, 177J 

“ The immoderate use of, and indulgence lo sea coal c alone 
m the city of Lonilon, exposes it tu one of the fou let lucon 
vcmeiices and reproaches, that can p ishibly befall so noble, and 
othciwibc incomparable city* and th.il, not from the ciihnaiy 
Arcs, which for being weak and Icsse often fed l>elovv, is willi 
such ease distielled and scattered above, as it is hmlly at all 
discernible, but from same few particular tunnells ami issuci, 
belonging only to brewers, dieis, lime burners, salt, and aope- 
hoylcrSj and some other ]invate trades one of whose spnacles 
mlc'iie, does imtufestJy infect the aer, more than all the cinmmes 
of London put together besides And that this is not the least 
hypcrbiilie, let the best of judges decide it, which I take to he 
oui senses whilst these are belching it forth their s jniy jaws, 
the city of London resemliles the face rather of Mount yl.liia, the 
court uf Vulcan, hLruinboh, or the suburbs of hell, than an 
■ssembly of rational creatures, and the imperial sent of our 
Incrjiiiparablc ujoruich, I'ur when 111 all other places tin aer is 
most serene and puu, it is here ecclipsed with such a cloud of 
sulpliurc, as the sun itself, which gives day to all the world 
bendcs, is hardly able to jienetrale and impart it here , 'incl the 
weary traveller, at many miles distance, sooner smells, than sees 
the city to whicli he repairs 1 his is that pernicious suioake 
which Hullyes all her glory, superinducing a sooty crust, or furr 
upon all that it lights, spoylmg the moveables, tarnisjiing the 
plate, gildings, and furoilure, and corrndding the very iron bars 
and liardent stoiica with th piercing and acniuonious spirits 
which accompany its sulpbure; and executing more 111 one year 
than exposed to the pure aer of the country it could efTect in 
some huiidrctL It h this horrid smoake winch obscuies our 
churches and makes our palaces look old, which foiiR our 
clothes, aud corrupts the water'-, fio as the very rain and rtfresh- 
ing dew:i which fall in the several seasons precipitate this impure 
vapour, which wiih its black and tenacious quality, spots and 
coniauunates whatever is cxiiosed to it. It is this which scatters 
and strews about those black and smutty atomes upon all things 
where it come% insinuating i In elf into cur very secret cabmeU, 
and most precloui repositories * finally, it is thi\ which diifu^es 
and spreads a yellownessc upon our choysest picture^ and 
buugi^B ; which docs this mi'^chief at home, Is Avernus 10 


fowl, and kills our bees and flowers abroad, suffering Dofching in 
our gardeus to bud, display themselves or ripen ; so as out 
anemonies and many other choycest flowers will by no industry 
be made to bb)w [nr] in London, or the precincts of it, ui^ise 
they be raised on a hot-bed and governed with extraordinary 
artifice to accellerate their iipringing, imparting a bitter and 
ungrateful last to those few wretcTied fruits, which never arriv- 
ing to their desired maturity seem, like the apples of Sodome, 
to fall even to dust when they are but touched. Not therefora 
to be forgotten is that which was by many observed, that in the 
year 1644 when Ncwcasile was besieged and blocked up in our 
late war-^, so as through Lbe great dearth and scarcity of coales, 
those fumous works many of them were either left off, or spent 
but few coales in compaiison to W'hat they now use, divers 
gardens and orchaids, jilanted cvlii in the very heart of London 
(as m particular my lord Marques^e of ITeitford’s In the Strand, 
my lord Undgewater's and some others about liarbican), were 
observed to beai such plentiful and infinite quantities of fruits, 
as they never produced the like either before or since to their 
great .utomshment but itv\a> by the owners rightly imputed 
to the penury of coales and the little smoake, which they took 
notice lo infe<;t them that year , for there is a virtue in the aer 
tu pencil ate, alter, nounsh, yea and tu multiply plants and fruits, 
without which no vegetable couM possibly thrive.” 

The improvement luentioncd by Lvelyu, when the Use of coal 
was for a time less extensive in 1 ondon, is particularly worthy 
of notice, and ought, I think, to be considered as an encourage- 
ment to persist in the attempt of rendering London as smokeless 
aa possible ChaTKL 

Jersey, Tebruary 25 


THE GERMAN CHEMICAL SOCIETY 

O N November il, 1867, a meeting of about eighty 
chemists w'as held in Berlin lo take steps for 
inaugurating a new Chemical Society. On January 13 of 
the succeeding year (1868) the fust meeting of the Society 
was held, when Prof A, \V Hofniiinn was elected 
president, and the roil-call of the Society contained 105 
names. IDuring the fiist year of Us existence 97 papers 
were read before the Society , at the close of the year the 
membership had increased to 275, and the Society found 
that a volume of 282 pages was needed to contain the 
papers communicated to it. 

Since 1868 the Germ.m Chemical Society has steadily 
increased in size and m usefulness , the Berichie for 1S80 
consists of two large volumes numbering, between them, 
2473 pages, and containing the 563 papers communicated 
to the Society during the year, besides numerous abstracts 
of papers published elsewhere. The income of the 
Society for 1880 amounted in round numbers to the sum 
of 2000/, and of this about 1400/. was *;et against the cost 
of publishing the Berichte 

During the thirteen years of its existence the German 
Chemical Society has published in its Btrtchte most of 
the important discoveries in pure chemistry made in that 
period. It has been the aim of the Society to publish 
papers communicated to it with as Little delay as possible. 
Meetings are held twice monthly during the session, and 
the papers read at one meeting are published in the 
Berichtcy which appears on the day on which the next 
meeting takes place. Papcis appearing within so short a 
time after they arc communicated are necessarily brief 
and concise ; but this rapid publication confers a great 
benefit on all chemists, as they are thus put in possession 
of at least the leading facts concerning all recent work 
almost as soon as these facts have been established by 
the workers If papers in the Berichte are sometimea 
wanting in completeness and symmetry, many of them 
are full of life and stir, telling as they do of work actually 
proceeding in the laboratory ; appearing sometimes in 
short abrupt snatches, they convey something of the 
enthusiasm of the worker as he compels nature, bit by 
bit, to yield her treasured secrets. 

The system of printing abstracts of papers published in 
the various chemical journals has recently been adopted 
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by the Society ; formerly a coirespondent in London or 
Paris, &c , sent a general account of chemical work pub- 
lished in the country from which he wrote The abstracts 
of the German Society are on the whole shorter than 
those which have for many years made the Journal of our 
own Chemical Society of such great value to the student , 
they are, however, published at a shorter interval after 
the appearance of the original paper 

Brief accounts are given of recent chemical patents, 
but little space is devoted to purely technical chemistry 
la not the Journal of the Chemical Society sometimes 
overburdened by abstracts which might better find a 
place in a book professing to collect receipts for the 
purely ** practical man ” ? 

The German Chemical Society in 1877 appointed Dr. 
C. Bischof of Berlin to prepare a general index for the 
first ten volumes of the Bemhte The arduous task has 
been admirably fulfilled. Fellows of the Society have now 
in their hands not only an index to the Bench te^ but a 
volume which is really a general guide to the chemical 
work published during the period 1868-1S77. 

The “ Gcncralregister" extends to 1020 pp. , of these, 
162 pp. are devoted to an index of authors, 732 pp. to an 
index of subjects, 42 pp to an index of patents, and 84 
pp. to a systematic classification of the carbon compounds 
referred to in the index 

Under an author's name are given, not the exact title 
of his paper, but a very succinct statement of the leading 
points in ihe paper. The same method is pursued m the 
subjects-index. Taking, for instance, such a general 
subject as " Dissociation," one finds, first, references to 
work on the general Theory of Dissociation, eg connec- 
tion between dissociation and temperature, tension, &c , 
then follow special instances of dissociation, inorganic 
compounds preceding organic In the case of individual 
elements or compounds, the references begin with those 
papers on the existence of the substance in question, 
then follow its preparation and formation, its properties, 
its action on other substances, the action of other bodies 
on It, Its estimation, &c , &c 

A systematre nomenclature is adopted, more especi^dly 
for the carbon compounds , the principles which guided 
the compiler are stated in a few introductory pages 

The " Generalregis ter" cannot but be of the greatest 
value to chemists generally Almost every chemist is a 
Fellow of the German Society , many possess the Berichte 
complete up to date ; with the Benchte and this admirable 
guide which Dr Bischof has supplied, they can find 
almost everything that has been done in experimental 
chemistry within the period 1868-1877. M: M P M 


America. Several analyses ot specimens of the dried hay 
made from this grass are given in a paper by Dr. CameroDi 
“On the Composition of a Crop of Hay” (Proc Roy. 
Dub. Soc , n.s., vol. 11 p. loi), wc select one of thcae, 
which yielded as follows , — 


100 parts contained— 


Water 

27-95 

Albuminoids 

7 ‘49 

Fats 

2 70 

Non -nitrogenous substancei 

3o'oo 

VVoody fibre 

31 26 

Mineral water 

0^60 


100 'OO 

And of this the ash contained — 


Lime 

28 86 

Magnesia 

476 

Potash and soda 

42 17 

Phosphoric atul 

12 j6 

Sulphuric acid 

5 98 

Oxide of iron and alumina 

I OO 

Chloiine 

4 32 

Silica 

OSS 


lOO'OO 


This freedom from silica of the purple Melic grass is 
very remarkable. 

From a paper by Mr. \V Smith in the recent number 
of the Proceedings of the Royal Dublin Society, we learn 
that a very successful trial has been made in the county 
of Galway to grow this gra^s m some qu intity. As a 
native plant it is found in every county in Ireland, both 
on wet heaths and boggy pastures. It (lowers in July 
and August, and its seeds are ripe early in September ; it 
would seem to grow well on partially drained bogs, and if 
the surface of these has been burnt, the purple Melic grass 
grows thereon most luxuriantly It seems fond of growing 
in tufts, of somewhat large si^c, and it does not form a 
sod like so many other grasses It would appear that 
in Ireland alone there are over 1,000,000 acies at the 
present moment not worth sixpence a year each for any 
agricultural purpose , each acre would easily grow half a 
ton weight of dried Mchc grass, which at its lowest value 
would be worth 2/ Would not this crop, in: time, more 
than compensate for the loss of the potatoe ^ It seems a 
pity that the manufacturer should have to go to the Port 
of Mogador for what he might get w ith so much greater 
case at the Port of Dublin 


IRISH ESPARTO GRASS 

I T IS now over two years ago since attention was called 
in our pages to the importance of the purple Moiinia 
{Moltma ctrnilea) as a material for making paper Mr 
Christie of Edinburgh sent a small quiintity of it lo be 
operated on by Mr T Routledge of Sunderland, and the 
report on this was most favourable In January, 1S79, a 
notice appeared in the Times also calling attention to the 
subject, and referring to the above favourable report , it 
expressed the hope that some effort would be used to 
have this grass colleclcd on an extensive scale It would 
seem to be ripe for gathering in the early autumn, when 
some hands could be spared for such work, and as the 
ground on which it fiounshes— wet or partially drained 
bogs — pays, at least in Ireland, little if any rent, the crop 
would cost little over the expense of reaping it Since 
the first notice appeared in our columns, the Spanish and 
Afucan Esparto grass has l^ecn getting more difficult to 
obtain, and the demand for it has been steadily on the 
increase. It is said that the greater part of w^t is 
gi^ered in Morocco finds its way to the Times paper- 
mills, and its value for paper-making is now known in 


SIBERIAN METEOROLOGY 


U P to the present time Vakuisk, in North-east Siberia, 
has often been cited as the place of our earth where 
the winter is coldest, while the minima observed dunng 
Arctic expeditions are believed to be the lowest known. 
Neither tne one nor the other is true. In Maak’s book, 
“Oiekniinski Okrug,” 1 find many data which prove that 
the coldest winter as well as the lowest well- authenticated 
minima were observed at Werkhojansk, to the north-east 
of Yakutsk The name of the author gives us some 
guarantee that the observations are trustworthy. 1 give 
below the minima at some places cited by Maak, and 
compare them with those observed in Central and Western 
Sibena, and the Arctic Archipelago of America : — 
North-East Sihtfia 


Serdze-Kamen. 67' N 173" E. (Nordeiiskjold) 
Yakutsk . 62“ N. 130’ T. (Maak) . 
WiljuMk 64" N. 122" E. (Maak) 

'Werkhojansk, 67!“ N. 134" E (Maak) 

Centfiil and H'ist Strata 

Yent<;<;eisk 5 81 " N. 92" E . 

Barnaul . . 534" N. 84“ E 


- SO 3 r. 

- 77 3 F. 


- 73 S F- 

- 6r4 F 
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Aicixc Archipelago 

BritUh Expedi- ) 83!“ N. Kloeberg Reach (Nares) ' 73 7 F, 
tions, 1875 76. j 81 N. Discovery Bay (Nare*.) - 707 F. 

The temperature at Werkhojansk is the lowest of all 
given here, and it must be borne in mind that the obser- 
vations lasted but one year, while we have more than 
thirty-five years at Yakutsk, and eight and a half at 
Yenisseisk, 

The mean temperatures are as follows ■ — 


1 Year 

July 

N^yV 

Dec j 

Jan 

1 

j March 

Serdie Knmen i v' 

, 

__ 

2. 1 

1,1 

-13 J 

' IJ 2 

1 

- 69 

Uiijansk a yean 

a B 

5 - 7 

— a a 

-33 0 1 

1 -30 •i 

-36 9 

-17 5 

WerkhujHAijk i year 

4 3 

60 1 

— 39 a ' 

1 8 

1 "SI 5 

-54 5 

- afl 0 

Yokuisk lo ydinf * 

ra a 

6fl 5 

— au 5 

9 1 


-37 7 

— 0 0 

Yakuiak J4 years ° 

la 4 

f'l 3 

— IQ I 

-37 b 


-30 B 

- 87 

Floeberg Keach 1 yr 

- 3 5 

383 

-16 8 

— aJ a * 

- 33 D 

— jfl 0 

-J 9 B 

TfucDVcry Day 1 yr 

- 4^1 

17 a 

' - 18 4 

-34 5 1 

1 - 4 U 7 

-35 C" 

1-37 4 


Though the observations were made only during one 
)ear at Werkhojansk, it is probable that it would have the 
coldest winter of all observed till now, as even at Yakutsk, 
which IS the next coldest, January and February were in 
no single year colder than at Werkhojansk in 1S69 
From a comparison with the other stations of North-east 
Siberia it is probable that here in 1869 February was too 
cold and December too warm. 

Now as to the reason why the winter should be colder 
in North-east Siberia than on the North American Archi- 
pelago farther to the north, it is to be found in the extent of 
the continent, the distance from any sea open m winter, and 
.the prevailing calms. How important is the last reason 
is best seen by the comparison of the December and 
January temperatures of the last British expedition. The 
more northerly Flocberg Beach is warmer, because more 
exposed to winds. Now in Eastern Siberia calms prevail 
to a large extent in winter, except near the coast 

There is a phenomenon to be considered, which is 
noticed everywhere in winter in high latitudes during 
calms with clear sky the valle> b are colder than the sur- 
rounding hills and slopes, because the cold air sinks 
downwards and stagnates there. 1 his is confined to the 
night where the mid-day sun nses high enough, but m 
high latitudes during 'lonie month's the mid-day heat of 
the sun is too small and the clay too shoit to inieifere 
much with the equilibnunf of the strata of air established 
during the night. Even in middle Intitudes (45°-5o®), 
when caJms and clear weather prevail very largely in 
December, the valleys are regularly colder than the bills 
So it was felt in December, 1879, in Central Europe. 
What IS Lin exception here is the rule in North-East 
Siberia, because calms and clear sky are the rule in 
winter; the valleys are much col tVr than the hills. On 
this account the exceedingly low temperature of Werkho- 
jansk in Winter is probably not common to the whole 
surrounding country, and especially in the mountains 
rising to a short distance south we may expect a much 
hijgher temperature The more we consider the conditions 
of the winter temperature of North-East Siberia, the 
more difficult it seems to draw isotherms We know that 
plains and valleys there are colder than hills and moun- 
tain-slopes, but how much, and what conditions are most 
favourable to that so-called interversion of temperature ? 
1 consider it as highly probable that both at Yakutsk and 
at Werkhojansk the local topographical conditions are 
very favourable to winter cold This being the case, it 
is quite natural that the latter place is colder in winter 
than the former, being situated 5° farther to the north, 
and yet far enough from the west to have a continental 
climate. A. Woeikof 

' According to Mwk. 

* Older MTiei of Noverof ti8aa-u) 


SPH YGMO GRAFHV 

^H£ pulse has in all ages been held by physicians to 
be a valuable aid to the diagnosis of disease, but 
until the invention of the sphygmograph, or pulse-wntCTi 
the determination of the character of the pulse was left to 
the tutored tact of the doctor' s finger, which vanes much 
in delicacy of perception in different operators, and in 
the same practitioner at different times. At [most the 
finger, even of the most experienced, can only detect, 
regariJing the pulse, that it is soft or hard, quick or slow, 
je^y or languid, regular or irregular, but the finger is 
incapable of analysing the beats, and detecting any 
departure from the normal standard of each of their 
component elements. The sphygmograph, which is 
quite a modem invention, causes the pulse to write its 
own autograph, enables us to see at a glance the peculiar 
characters or the pulse, and to ascertain how and where 
it differs from the healthy or normal pulse. 

Hitherto, howevei, the sphygmograph has been but 
little used, for those that have been introduced are large 
and expensive instruments, requiring a great amount of 
skill and trouble to fix them on the arm and bring them 
into action ; and for these reasons they are not available 
for general or pnvate practice Hence their use has 
almost been confined to hospital practice, but even here 



they are not aluajs dvailablc, for Dr. B Bramwell. who 
is a strong advocate for employing the sphygmograph, 
relates that a patic. t of his was so terrified by the 
proposal to employ t’ c . istrument that he preferred 
leaving the hospital to allowing it to be fixed on his arm. 

The objections to the general use of the sphygmograph do 
not apply to the instrument recently introduced into medical 
practice by Dr Dudgeon, and from Us portability called 
‘‘ the pocket sphygmograph." Though this instrument is 
so small as to debcrve the name of "pocket," u is not 
inferior in sensitiveness to the most elaborate and compli- 
cated of the cumbrous instruments hitherto in use, indeed 
in some respects it is greatly superior in accuracy to any 
that have yet appeared Its size is aj by 2 inches ; its 
weight only four ounces. It magnifies the movements of 
the artery exactly fifty times. The spring that presses 
on the artery can be regulated to press with a weight of 
from one to five ounces, and the pressure can be altered 
at will while the instrument is i;/ situ It requires no 
wnst-rest ; all the other sphygmographs have to be used 
with wrist-rests of more or Jess complexity. 1 1 can be 
used with equal facility whether the patient is standing, 
sitting, or lying. With it an accurate and extremely 
distinct tracing of the pulse can be made almost at 
quickly as the pulse can be felt with the finger. Its 
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construction is so simple that if accidentally broken anv 
matchmaker can repair it. The smoked paper on whicn 
the pulse is recorded runs through the instrument in ten 
seconds^ so that the number of the beats per minute can 
be reckoned by multiplying the pulse-tracings on the paper 
by SIX, The patient's name, the date, the disease, the pres- 
sure of the spring, and some conventional sign to indicate 
his position when the tracing was made, may be wriUcn on 
the marked paper with any sharp-pointed instrument, 
such as a pin or a toothpick, and the whole permanently 
fixed by dipping the paper in some quickly-drying varnish, 
such as IS used by photographers. In this way a senes 
of pulse-tracings taken during the course of the disease 
may be preserved for future study and comparison. 

Dr Dudgeon’s pocket sphygmograph is manufactured 
by Mr, John Gantcr, 19, Crawford Street, W. The wood- 
cut represents its actual size 


NOTES 

We understand that the fifth volume of the Catalogue of 
Birds in the British Museum will shortly be published Ac- 
cording In tlie classification followed in this woik the families to 
be described will be the Thrushes and Warblers, and the volume 
will be written by Mr Henry Scebohm, whose co-opeiation Dr. 
Gunther has been fortunate m obUunmg Mr Seebohm has 
devoted a close study of several years to these fannhes of birds, 
and may now be considered the be'it living authority on the 
subject 

M. FlammarTon, the authoi of several works m popular 
astronomy, has been made a Knight of the Legion d’Honnenr 
Admiral Mouchez, director of the Fans Observatory, has con- 
sented to act as his patraiHt and to hand over to him the star 
and ribbon. This liberal determination has created some 
sensation in the French astronomical world. The w'ork of 
transformation of the Obbervatury will begin very shortly, all 
the legal difficulties having been solved The area of the 
establishment iq now jo,ooo square metres The mognetical 
instruments will be placed in the deep trenches separating the 
old ground from the newly annexed buildings 

We regret to have to announce the death of M, £ug6ne 
Cortambert, author of a number of geographical w orks, honorary 
president of the Geographical Society of Fans, and head of the 
geographical department m the National Library. 

About a year ago Admiral Mouchez asked for a credit of 
4000 francs per year m order to publish a monthly a^itronomical 
review M Jules Kerry refused the grant, but a similar review 
is now being pnblished at Brussels under the name d Terre 
It appears twice a month, and is devoted to meteorology and 
astronomy. 

Although our Government has declared the interest which 
it takes in the forthcoming International Exhibition of Elec- 
tricity at Paris, Etill it sees no necessity for appointing a Special 
Commissioner to take measures with regard to the participation 
of British subjects in the Exhibition w'hich is to open in Pans 
on August I next In the Champs Elysdes Palace, The French 
Government is nevertheless disposed to welcome all British sub- 
jects wishing to participate In the Exhibition. M. Berger, the 
Commissaire-Gdn^ral, has placed himself unreservedly at the 
disposal of intending exhibitors to afford every information and 
asnstance. He would be thankful if they w'ould All up and 
return to his address the printed form of demand of admis- 
sion which accompanies the copy of the general regulations. 
English exhibitors will be placed in every respect on the same 
footing os French exhibitor*. M Berger w^lll form a special 
section for the group of English exhibitors, and requests that 
all demands be forwarded within the briefest delay possible. 
The Exhibition rooms and dependencies will be considered 


as real Custom-house storcE, 10 that all the articles sent there 
^hall be exempt from the duties to which they would otherwise 
have been liable. The French railway companies have con- 
sented to an abatement of 5° the ordinary rates of 

transport, whether by fast or by slow train q, for all packages or 
boxes forwarded to the Exhibition Hall, and bearing the official 
labels The Postmastei -General has been authorised by the 
British Government to exhibit in the name of the latter, 

A LOMMiTrcE has been formed at Dijon for erecting a statue 
to Carnot, the celebrated trench geometer and politician, who 
was bom m Nolay, a small country town of Burgundy, 111 1753. 
The youngest son of Carnot is now living, one of the members of 
Senate, and his grandson is M. Sadi Carnot, the present 
Ministei of Public Works. 7 he other son of Carnot died fifty 
years ago, after having written a small essay, *' Sur la Puissance 
motive du feu.” M Carnot’s brother has just published a new 
edition of this w ork, with a number of essays, mostly unpublished, 
by the same author, and a history of his life 

At the conclusion of the proceedings of the Quekett Micro- 
scopical Club on February 25 occasion was taken to present 
to Mr. J E Ingpen a memorial of the esteem in which he 
is held and the appreciation of his services as honorary secretary 
for the last eight years After an able address by Dr Matthews, 
setting forth the reasons w'hich had led to this movement on the 
part of the members, and short speeches by Dr Cobbold, Mr 
Crisp, and Mr Micliael, Mr T C White handed to Mr Ingpen 
a beautifully illuminated and framed memorial, together w'lth a 
valuable microscnpe by Zeiss and a handsome silver tea service, 
W'hich were accepted and acknowledged amidst heaity demon- 
strations of good feeling on the part of the meeting. The 
attendance of members w as unusually large, and m the course 
of the evening telegrams were received from Dr. M C. Cooke 
and Mr Ileniy Lee, expressing Iheir regret at unavoidable 
absence 

At the ordinary mccling of the Meteorological Society, to be 
held at 25 Great George Street, ^Vcstmln^tcr, on Wednesday, 
the 16th lUSt., at 7 p.m., there will be an exhibition of instru- 
ments, consisting of various kind-^ of hygrometers and of such 
new instrument <1 as have l>een brought out fcincc January I, 1 880 
Duung the evening the President will give a historical sketch of 
the different classes of hygiomelers, and will also desfnbe such 
forms as are exhibited 

The towm of Casamicciola, 111 the Island of Ischia, has been 
almost entirely destroyed by an earthquake More than 200 
houses have been thrown down, nnd many others are so much 
damaged as to be uninhabitable The number of persons thus 
far ascertained to have been killed is 104, and very many more 
have been injured The total number of victims is estimated at 
300 This dreadful >catastrophe os the result of two shocks — 
the first at half-past one in the aftemoou of the 4th inst., lasting 
seven seconds ; the second after an interval of an hour and a 
half The whole upi>er part of the town has been destroyed 
The handsome Albcrgo della Grande Sentinclla is a mass of 
ruins, Clclts and fissures opened in the streets 50 centimetres in 
width. It was at first siip,xised that this disaster was connected 
with the partial eruption of Vesuvius on the 3rd Inst , but Prof 
Palmleri has stated that the seismo graphic instruments having 
given DO indications, he is inclined to think the catastrophe is 
due to some local phenomenon, possibly to a sudden sinking of 
the ground through subterranean corrobion caused by the con- 
tinual working of the mineral waters. Shortly before the first 
shock of earthquake the mineral springs were observed to be m 
a state of ebullition. Another shock was felt at midnight. 

Shocks of earthquake occurred at St. Ivan-Zelina (lIuDgary) 
on February 26 at 3h 54m,, in the night of February a6 27 2i 
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lob. 30m,, and on Fcbroary 27 at Jh. aSm. a.m. At Agram a 
rather severe hhock wa^felt on February 25 at 3h. 45in , duration 
two seconds, direcLiun webt-^outh-wc'st , and another at noon of 
March 4. Earthquakes are also reported from Kirchberg 
(Austria), on February 28, at 2h. 20in. a.m , duration two 
leconds, and from difTcrent parts of Switzerland on March 3, 
Zurich and its environs, at 3h 350J. a.m. , Aus&ersichl, nt 
3h. 4201 , direation west to east, duiationtwosecuiids , Riedjach, 
Selnau, Jinonau, Aaran, Zofingcn, Hunzenschwyl, Kapper- 
ichwyl, Glarus, Zug, Beme. The earthquake shock fcJt at Berne 
on Thursday morning last shortly after three o’clock was a very 
smart one The area of disturbance was wide, extending as fsr 
as the Lakes of Geneva and Bienne 

Mr. fl. J JoHNSOn-Lavis writes to us from Naples, under 
date March 2 ■ — Vesuvius has to-day been covered with snow, 
nnil this evening, during a short interval between the mantling of 
clouds, a splendid stream of lava is pounng down the northern 
side and has reached the Atrio del Cavallo. The stream is very 
liquid and very abundant, and from this it may be concluded 
that its course will be progressive, 

M, Jules Ferry has established a numlicr of colleges for 
femolcfi in several parts of France ; some of them have been 
already opened, 

The authorities of the British Museum will very soon issue 
their scheme for pubhshmg the great catalogue of printed books 
The projectctl i' sue, at the rate of five volumes a year, is not 
expected to be completed in less than forty years. The work, 
however, can of course proceed no faster than the Government 
grant of 1600/, a year for this special purpose will permit 
Altogether the catalogue is likely to comprise about 3,000,000 
titles, which to' put in type will cost from 4/f. lo 6 <i each. It 
has already lieen announced that the publicalion will commence 
with volumes specially devoted to certain subjects, or rather 
sub-headiiigs, winch have now become too volumiiiuus for con- 
venient handhng 111 Lheir present form Meanwhile the TrasLcca 
have adopted the plan of printing and publishing tlie titles of 
all additions to the library It may be mterestiiig to know that 
in this case all tille>] are stereotyped on separate " plaques,” and 
are therefore susceptible of any amount of re-arrangement 

An important experiment m electric lighting is about to be 
made in the City. Hitherto the electric light has been used, as 
on the Thames Emhankmcnt and Waterloo Bridge, in conjunc- 
tion with gas , but in the City the thoroughfares selected arc to 
be lighted by electricity alone, which will be continued all night. 
The first district begins with Blackfriars Budge, and extends 
along Bridge Street, Ludgate 11 ill, the north aide of St Paul’s 
Churchyard, and down Cheajiside ds for as Xing Street. The 
distance la 1648 yards, and is to be lighted by the Brush system 
At King Street the Siemens system will begin, and will extend 
along the rest of Cheapside, the Poultry, Mansion House Street, 
King Wiiliam Street, and Adelaide Place, and across London 
Bndge, The same system will be extended down King Street, 
Queen Street, and Mansion House StrecL The whole length 
of atreet covered by the Siemens light will be 1521 yards. 
Another district to the anuth of these will be lighted by the 
JablochkofT lamps, like the Embankment. It will include 
Southwark Bridge, Queen Victoria Street, Qneen Street Place, 
and part of Queen Street, a distance of 1703 yards. The ex- 
petiment la lo be continued for a year, at an outlay of about 
8000/. 

Prof BLACKIE being unable to lecture through illness, Mr. 
Shelford Bidwcll, M.A., LL.B,, will give a discourse on 
Selenium and its Applications to the Photophone and Telepho- 
tography, at the Royal Institution, on Friday evening next 
Mir^ 11), at 9 p m. 


j ** 

The Calendar of the Mason Science College, Birmingliam, 
11 a volume of respectable size, but then it contauu a fall report 
of proceedings and addresses at the opening meeting. We are 
glad to see that a large number of new chairs are about to be 
added, including Greek, Latin, and modern languages ; ao that 
the College will shortly be as well equipped as that at Maq- 
chester. As the curriculum is being extended to include really 
literature, science, and art, might it not be well to drop the 
*' science " from its designaiinn? it looks so one-sided 

The Procttdtngs of the lost Congress of Russian Naturalists, 
which was held at St. PeterbbuTg, have just appeared as a 
separate bulky volume. 

A PAPER has been published by Gustav Hauser of Erlangen, 
on the organa of smell in insects, in which he describes several 
experiment*;. Numerous species of injects, on approaching 
vc&sels containing turpentine or acetic acid, showed — by retreat' 
mg and moving Lheir antenn^^— a distinct perception of the 
smell After the ends of the anlcnnx bad been cut off, the 
same insects placed close to the vessels appeared quite insensible 
to It A number of flies, which Imd been attracted by a piece 
of putrid meat, showed no inclination to approach it after the 
third segment of the antenns had been cut olT, 

We have received a pleasant report of the Qiieenwood College 
Mutual Improvement bocicty fur tlie year ending Christmas, 
1880. The Society ^eems to have a comprehensive programme, 

Unper the title of the Noithtfn Mntoscopt\t^ and under the 
editorship of George £, Davis, a monthly periodical has been 
started, beginning with January of this year, the chief aim of 
which IS to keep a record of the jirnceediiigs of the chief micro- 
scopical societies in the North of England, and thereby to furnish 
each individual member of these societies with asmudi peimauent 
infomiatiun as such membeis would olilam if the society to which 
they belonged published its own Transactiuna, There ought to be 
abundant support for a little jouinal like this, and numerous sub- 
scribers ought to be obtained from Urge centres like Liverpool, 
Leeds, Chester, Bolton, Manchester, Nottinghain, Ncwcastle-on- 
Tyne, and the like If the various Northern societies were to do 
nuthing more than prepare local lists of aJJ the varied species of 
animal and vegetable life, which come under the well-known 
denomination of " micioacopical forms,” and if this journal were 
to be the medium of publishing these, it w ould become a journal 
of importance, one that would be constantly referred to , and It 
would m the meantime be doing a good work in advancing the 
study of the biological science*; We wish it every success, and 
trust that it will steadily pursue the path that it has marked out 
for itself 

A sTENocjRAriric piano has been experimented on by the 
daughter of the inventor, in the French Chamber of Deputies, 
the Senate, and to the Municipal Council of Paris, with great 
success The system consists of a combination of signs through 
which every sound is represented T he reproduction is as rapid 
as speaking, and the same operator can continue the work for 
hours. The signs used in this system being pnnted by machinery, 
the reading is immediate, and can be made by other people than 
the operator The Stale ittenographem propose to be trained In 
the use of the instrument. It is an alTair of a few months of 
practice. 

A SCIENTIFIC society has been formed at Scarborough, 

Scarborough Scientific Society and Field Naturaluts' Club." 
Presideut elect, Mr. J. WoodaJJ, M.A, ; Secretary, Mr. G, 
Maasee. 

The excavations in the 9th region of FompeiT are being prose- 
cuted with alaenty, and yield unexpected results. Besides a 
second mosaic fountain and valuable frescoes recently found. 
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there were excavated the utlier day some vasei of Egyptian 
manufactiirei which will greatly interest archscologist^i. They 
tre made ef a particalar kind of pastcj composed of white clay 
and glosB, and ore extremely brittle. All i*ound they have high 
relief rcpreHcntationi of the animals worshipped by tlie ancient 
Egyptians 

A FHONOnnAPH of a new construction will be tnrd in the New 
Polyglot Institute of Pari^i for the purpose of teaching pupils 
the art of pionouncing correctly the diflicult words of foreign 
languages. 

A SCHOOL for clock makers has been organised 111 Pans, and 
was inaugurated yesterday by a meeting at the Conservatoire 
des Arts et Metiers. 

The new part of the Tramacltom of the Asiatic Society of 
Japan contains a paper by Dr. Edkins on tlie mnuence of 
Chinese dialects on the Japanese pronunciation of the Chinese 
part of the Japanese language 

We have received part 3 of the Tiansactions of the Epping 
Forciit Club, containing the address of the prcbidcut, Mr 
Meldola, proceeding^:, and list of members 

Wb have to acknowledge the receipt of a postal order for 
2s, 6 J from ** Hullphumpus for the John Duncan Fund. 

The additions to the Zoological Society's Gardens during the 
past week include an Indian Leopard {Fehs fafdus) from India, 
presented by the Duke of Buckingham and Chandos , an Enlellus 
Monkey {SemnopUhtius cntdlns) from India, .1 Greater Sulphur- 
crested Cockatoo {Catiiiua f^alenta) from Australia, a Blue 
fronted Ama/uu \Chry\oti^ from Brazil, deposited, four 

Indian Rat Snakes (/Vyoj futtcosa) from India, a Matamata 
Terrapin ( CVir^r $natamata) from Upper Amazon^, purchased , 
two Cahindra Larks [Mdanoiorypha calanJra)^ European, a 
Chinese Quad {Cotunujc cAinmm) from China, two Firc-taded 
Finches {Etythutra prastna) from Java, received from Fans. 


OUR ASTRONOMICAL COLUMN 

!^The Solar Parallax. — M Faye has ju't communicated to 
Hie Academy of Sciences a i aper on the actual slate of our 
knowledge of the i-un’s paiallax, of which we subjoin some par- 
ticulars, without professing to regard hi-, mean result os neccs^ 
sanly so definitive os he appeals to view it himself, 

M _Faye considers lhat there is no otlier scicnlinc constant, the 
determination of which depends on an equal number of results 
completely indcpendeiit of one another, and obtained by methods 
BO totally different, and subdivides the various values assigned for 
the Bun's mean parallax as follows — 


f 8*85 by Mars (Cassini's method) 
Geometrical 1 8 79 by Venus, 1769 (Halley's method) 
methods, 'SSi by Venu-*, 1874 ,, ,, 

8" 82 8 87 by Flora (Galle’s method) 

1 8 79 by Juno „ „ 

8 81 by the lunar inequality (Laplace’s 
method) . 

8'85 by the monthly equation of the 
earth 

8 83 by the perturbations of Venus and 
Mara ... 


Mechanical 

methods, 

8"-83 


Newcomb 

Powalky. 

Tupman. 

Galle 

Lindsay. 


Leverripr, 

Levemer 


Physical 

methods, 

8"'8l 


8'799 Velocity of light (FUcau's me- 

, thod) . Cornu. 

8'8i 3 Velocity of light (Foucault’s 

method) - . , Michelson. 


With regard to the first value by •• mechanical methods," M. 
Faye mentions that he has obtained it by adopting for the co- 
efficient of the inequality the mean between the results 

of Sir George Airy from the Greenwich obserrations and that 
of Prof. Newcomb, from the observations made at Washington, 
toldng for the moon's mean parallax, 57' 2''7, end for her mws 

Levemer found the vaAie from the std eqiu- 

tlon, which was reduced after correction by Mr. SUme for 


two small errors to 8 " 85* The value from the perturbations of 
Venus and Mars assigned by Levemer was 8"'8o, but one of the 
numbers requiring a small correction, it 15 reduced to 8'''83. 
Michclson, after bringing to bear upon Foucault's method im- 
provements winch M. Faye says completely su^’inounted all 
difficulties, found for the velocity of light 299940 km., while 
HelmcrL altered Cornu’s result to 299990 km With blruve’s 
constant of aberration, the corresponding values for ihe solar 
parallax are 8"' 799 and 8" 813, as above. 

The general mean m which it may be considered that the 
errofii of the individual results, 'obtained by so monymethods, 
are to a great extent cumpciissated is 8" 82, and to this value M. 
Faye, for reabons given, attributea a probable error of ± o"'Ol& 
The mean value by the physical methods is 8" 806, and by 
obtronomicnl methods S'" 835, He then considers which of these 
valuer 11 the more reliable, and states tliat he does nut hesitate 
111 giving the prefeience to the physical result, and arrives at the 
conclusions — 

1 , That the method of the physicists ib buperior to all others, 
and Might to be bubstituted 

2 That the value of solar parallax, 8" Si 3 (by phybical 
methods), lb now determined to aoout of a second. 

3. That the seven abtronomical methods of procedure cor verge 
more and more towards that value, and Lend to cuufirni it w ithcut 
equalling it in piecision. 

M Faye adiH lliat he has no idea of attempting to diminish 
the importance of the observation of lha approaching tran'< it of 
Venus but as Levemer pomted out, "il faut que les eHbrU 
dcb nslronomes aient pour but d'obtenir une precision toutc nou- 
velJe dons leur prochaines expeditions." Without neglecting 
ibe conlact^, he considers it will he desirable to employ to a 
gicntei extent llian was done m 1874 'Mes proc^Jr's bi puissants 
de U photographic, " to which, be it observed, M. Faye from 
his own ex|)cnenceb drew attention a quarter of a century back. 
He thinks it will be very surprising if that admirable method of 
procedure, which has already succeeded so well in measuring 
delicate stellar groups, should lail for the transit of Venus, or 
under circumstances more favourable for its application, The 
vilue 8" 81J for the sun's paiallax, which appears lo him defini- 
tive, is m accordance with that adopted by Laplace in the 
Mkaniqut icUestf, 2 ^ 2 centesimal seconds or 8^ 812 

Swii. I’s CoMrr, i8Sa r — Mi. Winslow Upton of the Naval 
Obseivatory at Washington, seuds us elements of ilus comet, 
winch, as he remarks, afford a further confirmation of the 
5i-years’ penod already absumed. He employed two ob^ervop 
tions mode with the meridian circle of the Washington Obaer- 
vntory on October 25 and November 23, and one with the 
26-inch equatonal on December 22 The elements are os 
follow — 


Epoch i88g, October 25 5 M T. at Washington. 


Mean anomaly 
Perihelion from node 
Ascending node 
Inclination . 

Angle of ecccntncity 
Log semi axis major 


357 48 49-3 
106 iS 13 5 
296 41 55 4 
5 31 3 5 
4* 31 39'7 
o'5 18438 


M. Eq, 
[&80 o 


D A ^ 

The con es ponding period is 2189 days, or a little less than six 
years The midcRe place is represented within the small errors 
of - I" 2 in longitude and - o"* 6 in latitude 


PHYSICAL NOTES 

Mr. T C Mendenhall of Japan has measured with a so- 
called '"invariable pendulum" the acceleration of gravity at 
the top of the extinct volcano Fujiyama, which plays so promi- 
nent a part in the mythology and in the art of Japan. The value 
found for the summit of the mountain was^ = 9*7886, whenu 
at Tokio the value was found to be 9*7984 The average baro- 
metric pressure at the summit was 19 5 inches, the mountain 
itself being an almost perfectly symmetrical cone of vertical 
angle 138", and of a height of 2 35 miles It rises alone ont of 
a plain of considerable extent, and a]ipcapi to be composed of ■ 
uniform rock of porous nature. Tr^ition states that the moun- 
tain was thrown up in a smcle night in the year 11 c 286. The 
density of the rock in the lump was 1*75, but when reduced to 
powder the density was 2*5 ; competent gcologistb conclude the 
mean density of the mountain mass to tw 2‘I2. Assuming the 
mountain to be a cone of semi-vertical angle of 69°, and densitj 
2*12, Mr. Mendenhall calculated Its attraction upon a particle 
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pliced at the vertex, and companng it with hla refiuU, deduced 
for the mean density of the earth the value D » 577. If how- 
ever the accepted density of the earth os determined by Uailly 
at 5 67 be adopted, U follows that the mean density of Fujiyama 
ii only 2 08 

A capital summary of the recent thermochemical investiga- 
tions of Julius Thomsen appears in the current number of the 
Am. y<mrn. Su. from the pen of Prof. Josmh P. Cooke (of 
Cambindge, Mass,). The peculiar significance of these researches 
In theu ^Muring upon the problems of molecular structure in 
general and upon the supposed ring structure of the benzene 
molecule in particular, is pointed out in a clear and emphatic 
znanner 

M. Rosenstiekl has freshly determined the tints conespond- 
Ing to the three primary colour-sensatmns, on the principle of 
rotating disks originally devised by Clerk-Maxu ell. ConstmeUng 
a disk with seventy-two sectors of gradating tints of as nearly 
equal saturation as could be judged of by the eye, he found that 
a sensation of red more powerful than any single red tint could 
be compounded from blue, violet, red, orange, and orange-yellow, 
with a maximum intensity in the orange Similarly a sensation 
of green more powerful than the brightest green tint, could be 
compounded out of a set of linU having a greenish- yellow for 
thnr maximum point, and the sensation of blue culminated in a 
tint named *' third blue '' by M Rosenstiehl Flence M. Rosen- 
■tiehl proposes to accept as the pi imary-<!ensation tints of the 
Yoang-Helmholl? theory the orange, the yellow' green, and the 
(" third ”) blue tints, in which the three sensations of red, green, 
and blue hnd tlieir resjiective maxima ; further arguments on this 
point are promised shortly by M. R^senstiehl, 

According to W'ledemann Swedish Bller-paper, pyroxylised 
by steeping m mixed strong lUtric and sulphuric acids, forms an 
excellent source for electricity by friction. Prof Gulhne's films 
of collodion and guLla-percha, m Eve or six alternate layers, 
realise the same end, namely that of utilising for the generation 
of electricity the most powerfully fug-ain/g electric known 
pyroxylin, 

Di/ring a hailstorm in Geneva on January tg Prof Colladon 
observed the hailstones os they fell to repel each other mutually 
and to bound about after lying quiet for a moment or two on the 
ground exactly after the fashion of the pith balL in Newton’s 
well-known experiment of the eltctrtc haiL The observation 
would appear to have a bearing on Volta’s somewhat neglected 
theory of the formation of hail 

Commander O J. Sherman has taken some observations of 
deep-aea temperature ^ during the summer of 1S80 on the Arctic 
steamer Guluarf^ w'heu becalmed at about lat 61° N , long. ^6° 
W., at a point where a branch of the warm Gulf Stream carrent 
is represented on the maps as being overlapped by an Arctic 
current whose direction is to the eastward coast of Greenland, 
The temMiaturei) at the surface being in two observations 
respectiveV 41° 9 (F.) and 45° 'o, those at the depth of sixty 
fathoms were found to be 39° o aud 40° o respectively At 150 
fathoms a temperature of 38° ‘2 was observed, but at lower 
depths the temperature was again higher, reaching 40” 8 at 300 
fathoms. 

M Paul S^uy, whose expenence as a constructor of 
vaemun -tubes is very great, gives the following results of obser- 
vation upon the cflect of cold upon the discharge through 
exhaualea tubes. A tube cooled (naturally by being placed in 
a cold room) exhibits mcreimed resistance, sometimes double its 
usual resistance, and may even require to be wormed at the Ere 
or over a spirit-lamp to bring it to its usual W'orking condition. 
But then the tube does nut at once recover itself, but only 
mdually as the passage of the spark Ixbeiates heat and warms 
the glass and the electrodes. Tniii experiment is best shown 
with a long thin tube and with a feeble indnciion-coU. With 
Crookes’s hyh-vacua tubes the cflects of heat are more pro- 
noonoed, antfciin be readily observed by arranging a discharger 
in a branch circuit, the spark leaping between the poles of the 
discharger when the air-resistance is less than that of the tube. 
A cooled Crookes's tube does not transmit a spark equivalent to 
a 3-cenlimetre spark m air; but when warmed, the "radiant” 
eflecti appear to give place in turn to ordinary strati Eed dis- 
charges as the temperature nies, The inverse order of pheno- 
mena should take place on cooling, but does not if care hu not 
been taken in the construction of the tube to expel residual 
occluded ga^ea from the alumiDium electrodes by heating them 


during the exhaustion. The eflects of extreme artlEciil cold 
upon vacuum-tubes was not tried by M. S^guy. In conclusion 
M. S^guy asserts the existence of a curious phenomenon, namely, 
that in a tube used frequently and for a long time, the vacuum 
may grow more perfect, so as at last to be almost absolute. M, 
Seguy attributes this eflect to the gradual occlusion by the 
electrodes of the residual gases. 

It has been proved by Herren Strouhal and Barus (ffW. 
Ann., No. 13, 1880), from experiments la which steel wire was 
treated so as to show all degrees of hardness between the glass- 
hard and annealed states, that the thermo-electric and galvanic 
properties of steel vary with the degree of hardness in a very 
sensitive manner, ' Their researches throw some useful light on 
the nature of the annealing process and on the magnetic be- 
haviour of steel in relation to us hardness and other properties, 

Herr Holtz has been able {//W, Ann , 1 1881) to measure 
the modulus of elasticity of rods of carbon used for the electric 
light (Carre's, of Fans) hv the acoustical method ; the rod being 
held in the middle witn two Engers, and stroked lengthwise 
with two other Enger:, on which colophonium has been rubbed. 
The modulus increases with the deiisitr, which is, as a rule, 

t reater m the thinner rods. The tone or thin rods alters a good 
eal, on repeated rubbing, through heat being generated On 
an average the modulus is equal to thal of lead As to the 
proved Increase of electric conductivity of carbon rods with rise 
of tempera lure, Siemens has tried to account for it by supposing 
allotropic modification (os la probably the case with selenium) j 
Herr Holtz, however, shows that pyrolusite, a metallic oxide, 
behaves similarly, but such an explanation would not here apply 
Nor doc>, pyrolusite conduct as an electrolyte; there is no 
polarisation For carbon Herr Holtz adheres to hia hypothesis 
(of closer pi cssure of molecules caused by heal, improving the 
conduction), in default of a better 

A CENTIGRADE photometer devised by & Coglievina is de- 
scribed 111 the Rwiita Sn. Ind. for January 31 He seeks to 
remedy the imperfections of ordinary methods by substituting For 
a single BQUice of light, deEned by the substance of the com- ^ 
bU'itible or its hourly consumption, a Rame of variable size, ' 
which can be reduced to a particular degree of illuminating 
force He means to apply the same principle to the electric and 
other light sources. 

An interesting phenomenon of polarisation of light was 
observed Herr Suircnsen in the recent cold weathei {^atutf.. 
No 9) Some of the ice on a window-pane hod melted, the 
water forming a small pool at the bottom In this pool various 
bright and beautiful colours appeared \ on looking closer they 
were seen to be only in the grotesque images of Frost flowers on 
the lower part of the window, reflected in the water The 
reflecting water surface was here the analyser, while the thin ice 
crystals, varying according to position and ihickucss in the ice 
flowers, played the part of polychromatic gypsum and mica 
plates To End the polariser llerr Sorrensen took a Nicol prism, 
and observed that the daylight it- elf was strongly polarised , and 
tins he accounts for by the presence of a light mist of ice 
particles reflecting the sunlight. The temperature outside was 
about '12'’ 

With reference to the physical conditions of heavenly bodies 
Herr Lohse (Wvd. Ann. 1) has experimentally studied the 
phenomena of glow on various metallic electrodes (mognesiumi 
zinc, iron, cadmium, copper, &c ) in a hydrogen atmosphere of 
varying pressure Quantitative data aa to the relation of vapour 
formation to the density of the gas aie furnished; and it is 
proved, intgr aha, that with progressive rarefaction of hydrogen 
the luminous power of metallic vapours in the more refrangible 
parts of the spectrum increases (a sign of exalted temperature). 

M. Pell AT gives, in the Journal dt Physxquc (February), 
results of an inquiry into the apjpucnt rdifference of poten- 
tial of two metals m contact, lliis diHerence he finds to 
depend essentially on the natnre of their superficial layeTi and 
to vary (sometimes considerably) with chemical or sunply phyri- 
cal changes of the surface, \Vhen an Inert gas surrounding the 
metals is rarefied, the apparent dlflerence of potential increBAei, 
and it recovers its former value on the pressure being reetored. 
Farther, the said difference has the same value as the electro- 
motive Force of a battery element Formed by alcohol and the 
some metals (not yet altend). 

Dr, Puluj has made the following experiment to prove his 
suggestion that riduiut matter consiitii of electrode particles 
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palled off by the action of electricity. The cathode of a vacuum- 
tube wu covered with chalk, It exhibits phosphorescence of 
orange-yellow colour, while in a short tune the tube-wall becomes 
covend by a very delicate laver of chalk, without losing its 
dearness and transparency, ana phosphoresces like chalk. Puluj 
believes that the yellow-coloured phosphorescence observed on 
metallic cathodes is caused by the phosphorescence of the oxides 
coveniig the metal. 

GEOGRAPHICAL NOTES 

At its annual meeting the Russian Geographical Society elected 
as vice-president M. Semenoff, and Boron Osten-Secken as his 
'*aid.” The great Constantine medals were awarded to M. 
Moushketoff, for his geological researches in Central Asia, and 
to M. Yanson, for his remarkable work on "Comparative Sta- 
tistics of Russia," the two first volumes of which have already 
appeared , the Lutke gold medal was awarded to Baron Kaulbars 
for his papers on the Lowlands of the Amu-dana , the two great 
gold medals instituted last year for ethnographical and statistical 
researches were awarded to Dr. Fyasetzky for his work, 
"Travels to China during the Years 1875-77," *^"*1 Rous- 
soJT for his BtaUhtical description of the Nyejin district, bmali 
mid medals were awarded to M. Nordkvist, who took part in 
Nordenskj old’s expedition , to M. Potanin for his travels in 
Mongolia , to M Tyaghin, for meteorological observatioim on 
Novaya Zcmlya, and to M MalnofT for anthropological explo-a- 
tions among the Mordovian^. Silver medals were awarded to 
Mme. Trcskiim and to MM. AndnanofT, Unterberger, Polonsky, 
Orloff, Skassi, Karaliii, Zinovieff, Krasovsky, and Mikhalenko. 

W£ learn from the last number of the Izvestia of the Russian 
Geographical Society that the Souety sends this spring M 
Polyakoff with an assistant for the exploration of Sakhalin 
Island. M. Polyakoff will start from Odessa, on board of a 
Russian ship, and proceed to Sakhalin, where he will stay 
during a year , thence he wnLl go to the Mantchurian shore of 
the Pacific for further explorations 

The explorer Begacrt has arrived at Lisbon. He was sent by 
the King of the Belgians to make scientific researches on the 
route of Mr. Stanley at Vivi and other parts of Zaire 

We are glad to learn that the U.S Congress have decided to 
appropriate 175,000 dollars to send out an expedition in a 
woaling vessel m search of the inis<:ing steanitr Jiamuth, which 
wta sent out in 1879 by Mr Gordon Bennett to carry on Arche 
exploration by way of Behnng Strait, The initiative in this 
matter is due to Chief-Justice Daly, President of the American 
Geographical Society. 

In addition to two papers descriptive of the visits of Mr. 
Leigh Smith to Fran^-Josef Land and Mr. Dclmar Morgan to 
KuJdja, the new number of the Geographical Society’s Proacd^ 
ingi gives Mr. F C. Selous’ notes on some of his many journeys 
in South Central Africa, those dealt with here being to the 
north of the Zambesi between the 27th and 29th meridians, 
and In the neighbourhood of ihe River Chobe which empties 
into the great nver above the Victoria Falls We gave last 
week the text of the interesting note on Col, Prejevalsky, m 
addition to which we may refer to the record of some altitudes 
recently determined in Matabele Land, and a note of ] 3 r Oito 
Finsch^s explorationi in Polynesia. The maps this month are 
of the South Coast of Frane-Josef Land and the Central 
Zambesi region. 

We observe that M. Henri Duveyrier’a interesting observa- 
tions on the question of the sources of the Niger appear in the 
last (December) number of the French Geographical Society’s 
Buiieiin^ but we regret to find that they are published without n 
map. 

In last week's issue of Les Mmtons Catholiques Mgr Lavi- 
getle, Archbishop of Algiers, commences an account of the 
missions of Equatorial Africa, with the direction of which he 
has been charged. There is also a letter from F^re Antonin de 
Reschio m Brazil, in which will be found some notes on curious 
traditions among the Indians. 

Maaqujs Antinoaz and the other members of the Italian 
expedition to Shoa are expected shortly at Zeila. It ll also stated 
that Signor Libman, an ItaUan tiaveUer, has gone to Assmb in 
order to make an attempt to open commercial relations with the 
interior and to survey some of the little-known i^onx In ^e 
neighbourhood. Signor Giulctti, who accompanied the Italian 


official represent alive to Assab in January, is charged by the 
Italian Geographical Society to undertake a journey through the 
country of the Danakil and Adel tribes and to study the best 
means for opening a trade-route between Assab and Abyssinia. 
His mission has considerable geographical importance, as the 
region to be traversed is unknown, and he will have an oppor- 
tunity of solving the problem of the River Guahma, which 
jn-obably he found to empty mto some lake m the interior, as 
the Hanash does, if indeed it be not part of the latter river- 
system. 

CAPr. Neves Ferreira, Governor of Bengucla, and other 
Portuguese officer^, have placed their services at the dUiMsal of 
the Lisbon Geographical bociety for a scientific expedition across 
Africa, to start from tlie West Coast. 

The Sydney Momng Ihrald of January 17 publishes 4 
telegram from their (Queensland curre<;pondent as follows, dated 
January 14. — " Skuthorpe arrived two days ago from his ex- 
ploring tnp out west He reports having travelled 200 miles 
inside the South Australian boundary, and in the Herbert River 
discovered relics of Leichhardt, consisting of his diary and 
Clasiien’s diary , also a telescope with presentation engraving, 
compasses, and other things. These, lie alleges, are m two 
paclu which he has brought with him. The diary of Classen is 
to the effect that he left Leichhardt at the Saltwater Creek while 
he searched for water, and that on his returning he found the 
party dead, and then joined the blacks, with whom he lived 
until three years ago. Skuthorpe will not allow any one to 
inspect the alleged relics 4ud here it is considered doubtful 
whether they are genuine." 

Intelligence has been received at the Foreign Office from 
Her Maje'ity’a Consul at Mozambique, which confirms the report 
of the deaths of Capt. Phipson Wybrants and Messrs Carr and 
Meats, of the Wybrants* expedition Mr Mayes is slated to be 
at Umzcilas, and Mr. Owen to have left with the remaindei for 
Inhambaue, whither Her Majei=ty\ sliip Ruby will proceed 
forthwith. 

ON THE VISCOSITY OF GASES AT HIGH 
EXHAUSTIONS^ 

II. 

JNFL UENCE vf Aqueous Vapour on (he Viscosity oJAir — In the 
foregoing experiments many discrepancies were 1 raced to the 
liresence of moisture in the gas. The influence of aqueous vapour 
does not appear to be great vs hen present m moderate amount in 
gas of normal density, but at high exhaustions it introduces errors 
which interfere with the uniformity of the results A series of 
experiments were accordingly undertaken to trace the special 
action of aqueous vapour vhcii mixed with air. 

Up to a pressure of about 350 milliin<;. the presence of 
aqueous vapour has little or no in/luence on the viscosity of air, 
The two curves are m fact superimposed At this point, how- 
ever, divergence commences, and the curve rapidly bends^over, 
the viscosity falhng from 0*0903 to o 0500 between 50 and 7 
millims. pies sure. Here it joins the hydrogen curve, and 
between 7 milhms and i millim. they appear to be identical. 

These results are paitly to be explained by the Mcuhar action 
of water vapour m the apparatus At the normal pressui c the 
amouut of ar^ueous vapour present in the air, supposing it to be 
saturated, is only about thirteen parts in a million, and the 
identity of the log dec. uith that of dry air shows that this 
small quantity of water bos no appreciable action on the viscosity. 
When the pump u set to work the air is gradually removed, 
whilst the aqueous vapour is kept supplied from the reservoir of 
liquid As the exhaustion approades the tension of aqueous 
vapour, evaporation goes on at a greater rate, and the vapour 
displaces the air with increasing rapidity , until, after the 
pressure of 1 2' 7 milUms is passed, the aqueous vapour acts 
as a gas, and, Ixmg constantly supplied from the reservoir of 
water (ns long as it lasts), washes out all the air from the 
apparatus, the log dec. rapidly sinking to that of pure water gas. 

This explanation requires that the, viscosity of pare aqueous 
vapour should be the same as that of hydrogen, at all events 
between 7 millimo, and i milhm, pressure. The facts can. 
however, be explained in another way During the action or 
the Sprengel pump sufficient electricity is sometimes generated 
to render me fall Lubes luminous in the dark. It is conceivable 

* Abitnqt of a paper read hefora the Royal Sociely, February 17, iflSz. 
by WilbaaiOookcB, F R S Coumued Irein p 413. 
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under such electrical influence the fallin? mercury maj be 
able to decompose ajiueous vapour at these nigh exhaustions, 
with formation of oxide of mercury and hberation of "hydro- 
gen. Of these two theones the latter appears to be the more 
probable. 

The presence of water vapour shows itself likewise in the 
very slight amount of repulsion produced by radiation. Re> 
pulsion commences in air ot a pressure of 12 millims., whilst 
at a higto exhaustion the maximum effect nses to over 40 divi- 
sions.' %erc, however, repuUion does not begin till the 
oahaiistion is higher than the barometer gauge will indicate, 
whilst the maximum action after long-continued pumping in only 9 
divisions. 

ViscffJity 0/ A'ergsohtu Vapour — The rapid dimmution of 
viscosity m the Inst experiment after reaching the presbure of 
4aomillima, is probably due to the aqueous vapour in the air 
being near its hqiiefying point. It v as thought advisable to test 
UuE hypothesjb by employing a somewhat less easily condensible 
vapour, which could be uitroduced into the apparatus without 
any admixture of air. An exiierunent was accordingly tned 
with a very volatile hydrocarbon, commercially known as Kero- 
soline, boiling at a little above the ordinary temperature. Ihe 
vapour of this body was introduced into the weLl-exhausted 
apparatus, when the gauge at once sank 82*5 millims After 
the. usual precautions to eliminate air a series of observations 
were tokcu. 

The lo)S of viscobity ib more rapid than with any other gas 
examined except aqueous vapour. Conversely a very great in- 
crease of viscosity occurs on increafiing the pressure from 8 to 
82 '5 millims. The explanation of this is that the vapour of keroso- 
line IS very near its liquefying point, and therefore very far frurn 
the state of a " perfect gai. 

The negahve bend in the carve at about 10 millims pre-^sure, 
already noticed with other gases, is strongly marked witli this 
hydrocarbon vapour 

Dtscussion of RtwiUs — When di'^cusMng the viscosity results 
obtained with the different gases experimented with, the author 
gives the following oiiproxiiuate comparison of viscosities, such 
B 3 15 afforded by a comparison of the log decs uf each gas and 
that of air, companng the ratio with that obtained by Craliam, 
Kundl and Warburg, and Maxuell. 

Kundt k 
Craliarn Warburf 

Air 1 0000 E'CXXtO 

Oxygen rioqq — 

Nitrogen 0^97 1 — 

Carbonic oxide . 0 97 * — 

Carbonic anhydride . 0*807 o 806 

Hydrogen . o 4855 o 488 


MeixwcII Crookev 

I 0000 1 *0000 

— i 1185 

— 09715 

— 09715 

o 859 o 9201 

05156 04439 


Graham’s numliers are the theorclicoi results deduced from his 
experiments on tnuupiration of gases. They are, he says, ^ the 
mimberfi to which the transpiration times of the gases approxi- 
mite, and in which they have their limit, Graham concludes 
that the " times of oxygen, nitrogen, carbonic omde, and air are 
directly as their densities, or equal weights of these gases pass 
Ih equal times. Hydrogen passes in haff the time of nitrogen, or 
twice as rapidly for eq^ volumes. The result for carbonic acid 
appears at first anomalous. It is that the transpiration time of 
this gas u inversely proportional to ils density when compared 
with oxygen.*’ 

The proportion between air and oxygen, nitrogen, or carbonic 
oxide IS not very different at any dej^rce of exhaustion to that 
which it is at 760 milUms Carbonic anhydnde, however, is 
different , the proportion between it and air holds good be- 
tween 7^ 650 millims. Then It gets lower and lower as 

the pressure smk^, until 50 or 55 millims is reached, when the 
proportioD between it and air again becomes constant. 

Hydrogen, however, is entirely different to the other gases , 
iki log dec. remains the same to a very high exhaustion, and, that 
of other gases unking, it m evident that the proportion between 
this gas and any other is different for each pressure 

It must not be forgotten that the pressure of 760 milUms, is 
not one of the coniitants of Nature, but is a purely arbitrary one, 
selected for our own tonvenience when working near the level of 
the sea. In the diamms accompanyiii^ his R S pajier the author 
has stilted from ims pressure of 76a millims,, and has given the 
log dec. curves which approximately represent the viscosities 
through a wide ranp of exhaustioi]. Bub the curves might also 
becontioued, working downwards Instead of upwards From 
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the shape and direction in which they cut the 760 line, it U 
reasonable to infer Iheir further progre»s downwards, and we 
may assume that an easily liqueflablc ga-i will show a more rapid 
mcreasein viscosity than one which is difficult to liquefy jm- 
sure;. For instance, hydrogen, the least condemible of all gasoSv 
shows scarcely any tendency to increase in log dec by pressure. 
Oxygen and nitrogen, which are only a little less difficult to con- 
dense than hydrogen, show a slight increase m log dec. Carbonic 
auhydnde, which liquefies at a pressure of 56 atmospheres at 
15'’ C., increaiies so rapidly m log dec that at this pressure it 
would have a log dec of about 1 3, reprciieiiLing an amount of 
resistance to motion that it is difficult to conceive anything of 
the nature of gas bemg capable of exerting. 

Kerosoline vapour is rendered liquid by pressure much more 
readily than carbonic anhydnde. Its curve bhows a great 
increase in density for a very slight access of pressure^ 

Again, aqueous vapour ifi condensible to the liquid form with 
the greatest readiness ; and the almost horizontal direction of thfl 
curve reprchentiiig aqueous vapour mixed with air carnes out the 
hypothesis. 

It follows, then, that Maxwell’s law holds good for perfect 
gases. The disturbing influenLC spoken of in the commencement 
of this pa^^ier as occasioning a variation from Maxwell's law, ii 
the tendency to liquefaction, which prevents us from speaking of 
any gas as “ porfecl,” and which hinders it from obeying Boyle 
ondMariotte’s law. The nearer a gns obeys this law the more 
closely does it conform to Maxwell’s law 

Maxn ell's law was discovered as the conseqneiiLC of a mathe- 
matical theory It presupposes the existence of gas in a "per- 
fect ” state — a state praUically unknown to jihysicista, although 
hydrogen gas very nearly approaches that state. An ordinary 
gas may be said to be bounded, aa regards its physical state, on 
the one side by the sub-gaseoua 01 lic^md condition, and on the 
other bide by the ultra-gaseous condition A gas assutnea the 
former state when condensed by pressure nr cold, and it changes 
to the latter stale when highly rortfied. Before actually assum- 
ing either of these states there is a kind of foreshadowing of 
change, wiih partial loss of gaseity. When the molecules, by 
jiressure or cold, arc made to approach each other more cloiely, 
they begin to enter the sphere of each other's attraction, and 
therefore the amoimt of piessiiie or cold necessary to produce a 
certain density is less than Ihe tbeortlicii amount by the internal 
attraction exerted on each other by the inoleeules The nearer 
the gas approaches the point of liquefaction the greater is the 
altracUoii of one molecule to another, and the amount of 
presmre required to produce any given density will be pro- 
portionally less than that theoretically required by a " perfect*' 
gas, 

A noteworthy point m connection with the elasticity of gUss 
13 observed on the curves of viscosity. They are not continued 
beyond the o 02 M exhaustion, but the general form of the curves 
lUdicates that, if they were produced beyond the limits of the 
observations, they would cut the line representing the absolute 
vacuum The curve representing the repulsion accompanying 
radiation evidently goes up to the zero point, showing that^at 
an absolute vacuum there would be no repulsion The cutvcb of 
viscobity cannot, however, be supposed to end at the zero point 
without a sudden change in direction. They evidently touch the 
top line of zero i^ressure long before tl^e lug dec of o 00 is 
reached. Tins means that in an absolute vacuum there would 
still be a measurable amount ofvi&coaity This is probably due 
to the vi'cosily of the gla.a torsion fibre, for U has been aacer- 
tamed that glass ib not perfectly elastic, but will take a permanent 
set if kept under constraint for a considerable time. 

The author gives au instance which has come under bis own 
notice In 1862 he purchased a piece of glass lace, and some 
spun gloss from which the lace was made The spun glass is la 
long straight threads, about o ooi inch diameter, and occa- 
sionally iMcn used for torsion fibres. The fibrei of which the 
lace was mode were originally straight, but the twists and bendi 
in which they have been kept for eighteen years have permanently 
altered their direction, and on dissecting a portion of the lacc the 
component fibres remain distorted and bent, even when free to 
resume their onginal shape. 

We.-e glass perfectly elastic the log dec in an absolute vaoumn 
would probably be equal to serv * there would then be no diml* 
nution m the arc of vibratioo, and the torsion fibre onoe set 
flwiumng would go on for ever. 

The ultra- Qaseous State of Afattet — A coniideiation of the 
curvet of viicofity of the gases, especially hydrogen, which ore 
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given in the foregoing pogea, confirms the bupposition that a 
gaij u the exhaustions become extremCp gradually loses it$ 
gaieoufl characterUticSp and pa'ihci to what the author has ven- 
tured to call an uUra-gaseoua state Ceiiniiily it ceases to possess ' 
many of the properties usually held to be the essential attributes 
of gaaeity. 

For ln^tauce, Maxwell's law that the viscosity of a gas m inde- I 
pendent of pressure holds good to a certain point, and then it | 
rapidly breaks down. All gases appear to obey Maxwell’s law , 
between some limits of cxhaustiunj and diverge from it at others, I 
Thus the nearly perfect gab hydrogen ahous si^nb of increasing 
in viscO'tity as the pressure approaches 760 millims , and it is 
very improbable that its viscosity would remain the same if the 
pressure were to be considerably increased. Between 5 and 35 
millims. the rcBpcctive viscosities of carbonic anhydride, car- ' 
borne oxidoj nitrogen, oxygen, and air scarcely vary at all, show- ' 
iBg that between these limits they are practically as “perfect " | 
gases oa hydrogen is throughout the whole bai ometne range from ' 
760 millims. to I millmi , and here thcieforc they obey Maxwell’s | 
law as perfectly as hydiogen doeii The change to the uUra- 
goaeous state commenech to be assumed at about an exhaustion 
of half a millim. In hydrogen the change then proceedb 
hlowly, but in the less perfect gases experimented with, the 
change to ultra gas takes place with gi cater rapidity. 

In gases, vanation of pressure m different parts of a closed 
vessel equalises itself with great rapidity, but in the ultra-ga'^euus 
state dilfeiences of pressure ra.ay exist for twenty minutes or more 
in didereut parts of the apparatus 

In gases, electrically charged bodies do nut permanently 
retain their charge, but gradually disdiarge themselves In 
ultra-gas, howeverj a pair of electrified gold leaves have re- 
mained repelled nt absolutely the samr angle for thirteen 
m onths.^ 

Another property of gase^ is that of facilitatiiig the cooling of 
bodies immersed in them, by coinuiunicating an increase of 
motion to the moleculen of the gas which carry it Lo the w alls 
of the containing vessel, — i.e by carriole instead of ionvation. 
There is little difference in the rate of cooling with increased ex- 
haustion, BO long as we work with such ordinary good vacua as 
can be obtained by air-pumps For if, on the one hand, there 
ore fewer molecules impinging on the warm l^uily (which 14 
averse to the carnage of heat), yet, on the other hand, the 
mean length of jiath between collisians is increased so that the 
augmented motion is earned farther, the number of Kleps by 
which the temperature passes fiom the warmer to the cooler body 
IB diminished, but the valne of each step is correspondingly in- 
creased. licnee the difference of velocity before and after 
impact may make np for the diminution 111 the number of mole- 
cules impinging 

In gases, theicforc, the rale of cooling is little affected by rare- 
faction, the law in this case bring analogoiis to Lhai governing 
the viscosity 

In a paper which the author has recently read before the Royal 
Society,^ he shows that when the exhaustion is earned to so high a 
pomt that the mean free path is Lomporable with the diameter of 
the con taming vessel, the rate at which heat is conveyed across 
u much dimiDished, The molecules are now in the ullra-goscous 
■tate, and further exhaustion produces a notable foil in the rate 
of cooling, an increase of exhaustion from 20 M to 2 M retarding 
the carnage of heat more than all the previous exhaustion from 
760 millims. to 20 M. 

The author has shown elsewhere ’ that the property of gaseity 
iB pre-eminently a property dependent on collisions A given 
apace full of air at the ordinary pressure contains millions of 
millions of molecules rapidly moving in all directions, each mole- 
cule momentanlv encountering millions of other molecules in a 
■econd. In such a cose the length of the mean free path of the 
molecules is exceedingly small compared with the dimensions of 
the containing vciiscl, and thoie propertlea are observed which 
constitute the ordinary gaseous state of matter — \iroperties which 
deprad upon constant colhaion^. 

The gaseous state continues ao long as the collisions are 
almost infinite in number, and of inconceivable irregularity. 
But In such high vacua aa arc now described the free path of the 
moleculei IS made ho long that the hits In a given time may be 
disregarded in companaon to the miasea, and the average mole- 
eole & allowed to obey its own motions or laws without inter- 
ference ; and when the mean free path la comparable to the 

' Procttdinp of the R S , No 193, 1679, p 347 •' 

* frvr R a , No loB, iBBo, p 939 
^ /'nw R S , No 905, iBSo, p 469 


dimensions of the containing veisel, the propeitie^ which con- 
stitute gaseitv are reduced lo a muuuiuin, and the matter then 
becomes exalted to on ultra-gaseous state 

In the ultra-gascQus state properties of matter wluch exist 
even in the gaseous stale are shown directly, whereas in the 
state of gss they arc unly sliown mdtrtcdy, by visca-ity and so 
forth 

The ordinary laws of gases are a minplihcation of the elTccts 
ariaitig from the prupci Lies of mattei in the ultra -gaseous state ; 
such a simplihcatiun is ouly permissible when the mean Ifength of 
path IS small coinpaied with the dimensions of the vessel. For 
the sake of simplicily ue make abstraction of the individual 
molecules, and feign to our imagination lontinuotis matter of 
wluch the fundamental properties — such as jiressure vaiyii^ as 
the density, and sj forth — are ascertain Ld by ox ]ieri men t. A gns 
IS nothing more than an assemblage of molecules contemplated 
from a simplified point of view VVlien we deal with phenomena 
in which we are obliged to individually coiitcui plate molecules, 
we must not speak of the assemblage ns gas 

An n]}jecLioii has been raised touching ihe existence of ultra- 
gaseous matter in highly- exhausted electrical tubes, that the 
special phenomena of radiation and phosphorescence which the 
author has considered charactciistic of this form of matter can be 
made to occur at much low er pressures than that which exhibits 
the maximum effects I' or the sake of argument let us a.ssume 
tliat the state of iihra gas with its associated phenomena is at the 
maximum at a millionth of an ntinnsphere, Here the mean free 
path IS about 4 inches long, suflicient to strike across the 
exhausted Lube But it has been shown by many cx^ierimentalista 
that at exhaustions so low that the conteius of the tube are 
certainly not in the ultra -gas eons state, the phenomena of phos- 
phore ^ccncc can be observed This circumstance had not escaped 
the author's notice. In his first paper on the “Illumination of 
1 ines of Molecular Pressure and the Trajectory of Molecules '* ' 
the author dicw attention to the fact that a inoleculai ray pro- 
ducing green phosphorescence can be projected 102 millimelres 
from the negative pole when the pressure n as high as 0324 
milliin or 427 M In this case the mean free path of tl)c mole- 
cules IS 0*23 raillim. , and it is not surprising that with more 
powerful induction discharges, and with special appliances for 
exalting the faint action to he detected, the above-named pheno- 
mena can be produced at still higher pressures. 

It must be remembered that we know nothing of the ahsolwUt 
length of tlie free path or the absolute velocity of i molecule ; 
these may vary almost from zero lo infinity. We must limit 
ourselves to the mean fice path and the mtan velocity, and all 
that these ex^xinnients show is that a few molecules can travel 
more than a hundred times the mean free path, and with perhaps 
a corresponding increase over the mean velocity, befoic they are 
stop|ved by collisions With weak electrical power the special 
phosphorugenic action of these few molecules is too faint to be 
noticed , but by intensifying the discharge (he action of the 
molecules can be so increased as to render their presence visible. 
It IS also probable that the absolute velocity of the mnlcculea is 
increased so as to make the mean velocity with which they leave 
the negative pole greater than that of ordinary gaseous molecules. 
Thin l^ing the cose, they will nut easily be stopped or deflected 
by collisions, but will drive through obstacles and so travel to a 
gi cater distance, 

If tlus view is correct, it does uot follow that gas and ultra 
gas can co-exist in the same vessel. All that can he legitimately 
inferred is, that the two states insensibly merge one into the 
other, so that at an intermediate point we can by appropriate 
means exalt either the phenomena due to gas or to ultra gas. 
The same thing occurs between the states of solid and liquid 
and liquid and gas. Tresca’s experiment!^ on the flow of sdids 
prove that lead and even iron, at the common temperature, 
possess properties which stnctly appertain to liquids, whil^it 
Andrews has shown that liquid and gas may be made to merge 
gradually one into the other, ao that at an intermediate point the 
substance partakei of the pro|)erties of both states 

on the Reduction of Mr. Ctoohes's Experiments on the 
Decrement of the Aie of Vtbrahon oj a Mica Plate oscillating 
it/ithin a Bulb containing more or less Rarefied Gas ^ 

The detenni nation of the motion of the gas w'llhin the bulbg 
which would theoretically lead lo a determination of the CJ- 
eflicienl: of viscosity of the ga«, forms a raathematicai prohlev 
" PMll Trans pxR 1, 1879, Iho Bakenxn Lecture 

” Abstmet of a paper ma before the Royal Society, Febnury 17, by 
Prof. O G StokcB, Sec K B 
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of hopeleis difliculty. NeverthclcEB we ore able, by attending 
to the condition of iimiUrity of the motion in diiTerent coee^ to 
compare the viicoiitlefl of the different gasea for as many groups 
of corresponding premres as we please. Setting a.^ide certain 
minute corrections which would nave vanished altogether had 
the moment of Inertia of the vibrating body been snfficicnt to 
make the time of vibration sensibly independent of the gas, as 
wu approximately the case, the oondition of similarity is that 
the densities shall be as the log decrements of the arc of vibra- 
tion, and the conclusion from thcorpr Is that when that condition 
Is satisfied, then the viscosities are m the same ratio, Pressures 
which satisfy the condition of similanty are said to "corre- 
spond.” 

It was found that on omitting the high tahaastions, the 
expCTiments led to the following law . — 

^e ratios of the viscosities of the different gases arc the same 
for any two groups of corresponding pressures. In other words, 
If the ratios of the viscosities of a set of gases are found (they 
are given by the ratios of the log decrements) for one set of 
corresponding pressures, these pressures may be changed m any 
given ratio without disturbing the ratios of the vucositien. 

This law follows of course at once from Maxwell's law, 
according to which the viscosity of a gas is independent of the 
pre^^sure. It does not however by itself alone prove Maxwell's 
law, and might be satisfied even were Maxwell's law not true. 
Tlie constancy however of the log decrement, when the circum* 
stances are such that the molar inertia of the gas may presumably 
be neglected, proves that at any rate when the density is not too 
great that law is true ; and the variabihtv of the log decrement 
at the higher pressures m all but the very light gas hydrogen Is m 
no way opposed to it, though Mr. CrookeaTs experiments do not 
enable us to test it directly, but merely establish a more general 
law, which embraces Maxwell's os a particular case. 

The vucosilies referred to air as unity which came out from 
Mr, Crookes's experiments were as follows : — 


Oxygen 1*117 

Nitrogen and carbonic oxide o 970 

Carbonic anhydride o 823 

Hydrogen o 500 

The viscosity of kero^oline vapour could nut be accurately 
deduced from the experiments, as the substance is a mixture, 
and the vapour-density therefore unknown. Assuming the relative 
viscosity to be o 0380, the vapour-density reqmred to make the 
experiments fit came cut 3 408 referred to air, or 49*16 referred 
to nydrogen. 

When once the density is sufficiently small, the iog^dccrcment 
mav be taken as a measure of the viscosity . Mr, Crookes’s 
tables show how completely Maxwell's law breaks dDwn at the 
high exhaustions, as Maxwell himself foresaw mu’^t be the case 
Not only so, but if we take pressures at those high exhaustions 
which are in the <iame ratios as " corresponding ’"pressure^, the 
log decrements in the different ga<;es are by no means in the 
ratios of the densities. 

It would appear as if the mechanical properties of a gas at 
ordmary pressures and up to extreme exhaustions (setting aside 
the minute deviations from Boyle’s law, &c.) were completely 
defined by two con>^tant<‘, suppose I he density at a given pres* 
sure and the coefficient of Viscosity , but that specific differences 
come in at the high exhaustions at which the phenomena of 
"ultra-gas” begin to appear; and that to include these, an 
additional constant, or perhaps more than one, requires to be 
known. 


ANIMAL REMAINS IN THE SCHIPHA 
CAVERN 

December 6, 1S80, Prof, Schaaflbauien gave a lecture to 
^ the Lower Khii e Society m Bonn, on the discovenes made 
by Prof. Maschke m the Schipka Cavern, near Stramberg, m 
Moravia. In this cavern were found remains of Bo^, Ursus, 
Elephas, Rhinoceros, Leo, and HvEtna, besides roughly- hewn 
immements of quartzite, basalt, and flint, and some incisor teeth 
of Ursus, which were cut into on both sides at the beginning of 
the crown, perhaps because people did not yet know how to bore 
a hole into the root. Corboniaed animal bones in numerous 
iniall fragments were met with, A solitary human relic was 
found m a protected place at the wall of a side passage of the 
cavern, ud near a fireplace. It was the fraraent or a lower 
law, amid ashei and Inlei-brecda of lime. The same layer con- 


tained mammoth remains and stone implements. Of the jaw 
only the front part with incisors, one canine, and the two pre- 
mola^ of the right side remained, The latter three teeth were 
still in the jaw undeveloped, but were visible, because the frout 
wall of the jaw was wanting. The hugeness and tluckness 
of the jaw, firbt of bU, were remarkable. The teeth-devclopment 
corresponds to the first year of life, but the jaw and the teeth are 
as lar^ as those of an adult. As is the rule with man, the first 
pre-molar seemed neare^it being cut , next to it came the canine, 
then the second pre-molar. 

The height or the jaw in the line of symphysis measures, to 
the alveolar border, 3omin., to the end of tne incisors 39mm. 
(In the jaw of a child seven years old the corresponding measure- 
ments were 23 mm. and 30 mm, , m a girl nine years old 24 mm. 
and 33 mm. , in a boy of 12, 22 mm. and 31 mm. The jaws of 
eight adults measured m height, to the alveolar border, on an 
average, 31 mm.) The jaw fragment, at its lower Ixirder, in the 
hue of symphysis, is 14 mm. thick , under the canine tooth the 
thickness is 15 mm. (In an ordinary adult jaw the thickness m 
the line uf symphyi^is is about 1 1 mm.) Now when the cutting 
surface of the incisors is placed horizontally, the under part of 
the prognathous jaw bends so 'much back that one misses the 
chin as a prominence. A vertical from the front alveolar border 
falls 4 to 5 mm in front of the lower border of the jaw. The 
hinder surface of the symphysis is placed obliquely, as occurs in 
a high degree in the anthropoid**, and in lower degree in savage 
races, but has also before been observed in fossil human remains, 
as in the jaw of La Naulettc, to which this jaw from the bchipha 
Cavern has much similanty The form of the incisors is 
adapted to the thick prognathous jaw , the broadest part of the 
root measures from front to back 84 mm , whereas the ordinary 
measurement here is 6 mm. Further the teeth arc bent convex 
m front. The curvature correspondii to a radius of 27 mm. 
The ipina mtntalis interna is abivent, and instead there 15, 
as in ihe anthropoids, a cavity, at the lower border of which 
some unevenness can easily be felt. The prominences for 
attachment of the Muscnli dtj^asfnti are well marked, implying 
a correspondingly strong development of the antagonistic 
mu>^c 1 es, the masticatory. All these features were also met with 
on the jaw of La Nanlelte, but more developed. It is probable 
that the jaw of the Schipka Cavern also had the pithecoid pecu- 
liarity, that Its tooth-line was not horizontal, but rose from the 
premoJars to the incisors, and its body was higher in front than 
at the sides, because the cutting surface of the outer inasors 
sinks obliquely outwards The size of the canine tooth is re- 
markable, Its enamel crown being 13 5 nmi. long (In the fossil 
lovier jaw of Ueldc the canine tooth exceeds thepremolars about 
3*5 mm According to measurement on ten £uropean adult 
skulls with the teeth nardly, or not at all, worn down, the crown 
of the canine tooth Mas 11 5 mm. long Only once, among more 
than fifty skulb, was it found 14 mm ) It cannot well he sup- 
posed that this jaw, caught in dcDtilion, belonged to an individual 
of giant growth, since in such individuals the excessive growth, 
according to Langrr, first begins about nine to ten years of age. 
The assumption that some pathological cause had hindered the 
development of the three teeth that remained within the jaw 
seems quite groundless. As little can we suppose that in the 
prehistoric time the teeth development was retarded, and that 
the change of teeth occurred at a later age, aince a quicker deve- 
lopment corresponds to a lower organisation. (All mammals 
come into the world with teeth, and the orang changes its teeth 
sooner than man ) 

The size of the front part of the jaw however may m itself 
be regarded as pithecoid ; and there is more reason for this in 
that other pithecoid characters are present. The aspect of the 
grey- yellow bone with small dark branching spots on it li met 
witb often jn cavern bones The enamel or the teeth is quite 
like that of the Quaternary cave animals ; it shows longitudinal 
Assures with dark inRltration ; while near these appear bluish, 
and in some places yellow, spots. 


SOME REMARKS ON PERIPATUS 
EDIVARDSII, BLANCH 
CINCE I learnt from Mr. Moseley's notes on the species of 
^ Ptnpatus [Ann and Mag. of Nat, Hist , v. aer , ill., 263), 
that Ode of them, referred by Grube to P. Edwardm, hod been 
obtained from this country, m the neighbourhood of Colony 
Tevor’), I tried Lo get Bpeclmens of this highly interesting 
'Not Colony yffwar, as the name Is piinted In Mr Moieley'i paper. 
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animiLl. But all my effjrts being unsucccssfal for a long ti ne, I 
iina]]/ l)St all hopes, and the pressure of other busmens, 
scientific and not scientific, caused me to lav the matter on the 
shelf, little thinking that I had my desideratum close at my 
elbovis 

There IS within our University building a large squaie yard, 
where stones, old bricks, and other such refuse bad been accumu- 
lating in the course of years. About a month ago it was fortu- 
nately resolved to transform thii very ugly place into a garden, 
and 1 engaged the workmen to brm * me any kind of animal they 
mi^ht turn up under the heaps of rubbidi. How pi eat was my 
satisfaction to find 111 the very first gatherings half a dozen of 
Pcripatm among some common beetles, cenlijiedes, and earth- 
worms ' I ofTered immediately a prize for every other speci- 
men of the former, and so good proved the locality that in a 
few days I was in possession of more than fifty of these un- 
expected ewes (icademut of ours, the supply being apparently 
far from exhausted,^ 

As there arc still some points in the natural history of 
which are not ivell settled, I beg leave to ofler the 
following remarks based on the careful examination ot living 
or dissected apccimens 

The number of females appears to be much larger than that 
of males , fur among fifty lliree ‘specimens 1 found only five 
males, which arc about half the '-izc of the females. These arc 
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Fig 1 — Horny claws of uiie oT ihe fnnl j'lw <1 m ihc yonns animal \\h n burn 
Fig a — jhe sime, from an adult femnic /r, fl^^t claw, 7 ', second 
claw, r, homy saw, (f, pi^meni-line 


bometimea nearly i decimetre lung, 5 to 6 millnifictres broad, 
and somewhat tapenng on both extremities The colour is 
brownish black, with a difTuiied black line on the middle of the 
bock , the ventral side is dark flesh-coloured Full grown 
animals have thirty-one pair^i of ambulatory feet, the new-born 
animals have but twenly-mne , the length uf the Utter is about 
25 millimetres, their breadth two, the tentacles measure 3 mm ; 
their colour u reddish, with a hue of somewhat luzcnge-shaj^d 
figures of a paler tint running down the middle of the back 
1 twice observed the birth of a young Ptnpatus, The mother 
raised shghtly the hind part of the body, moving it slowly from 
one side to the other. After some minutes the head of the 
embryo protruded from the sexual poms, and m half an hour 
half the body came out, twisting around all the while in every 
direction The old animal remained rather quiet, moving 
occasionally Us head, but not crawling abont, As soon as the 

K ocess was advanced thus far, the young Penpaius clung with Us 
U to the neatest surface m its reach } aud the mother walking 
off, the hind part of the embryo came forth In a few seconds 
In one case a young /Vn/oA/iwas born in a tumbler of water, 
In which 1 had placed the mother, in order to kill it in an ex- 
tended condition, as recommended by],Moselay in his well-known 
Mper in the PAt/. Transactions. 1 did not see the birth, but 
round the young animal already crawlmg on the back of the 
mother, aud there floated In the water close by a veiythin skin of 

' Thote deuroui oP obtaining ipeanieiu from mi in iicluagi for’1*ooki 
orpaperj OD loaloficxl topics, will b« good enough to write to nu. 


the Size of the young animal, exhibiting iti who'e form, even the 
tentacles. 1 suppo<;e it must have been shed soon after birth, but 
have failed hitherto to see anything alike 111 the other cases of 
birth, which 1 watched very carefully. , 

I could not well make out the number of articulations in the 
tentacles , there are, however, more than thirty in those of the 
voung animal, having each a ring of short bpiny bristles at the 
uase. The slitne-glands of the young Pertpa/us are already well 
develoxied It has twenty-nine pairs of feet ; and as the adult 
animal ha 4 never more than thirty-one, there must be specimens 
with the intcmicdiate number of thirty, which would settle Mr. 
Moseley^s question {Ann and of Nat Hist , I c ) It is 

probable that Pirtpafus goes through several moultings, and 
that the new feet then make their appearance 
Thi^; may be further surmised from the development at the 
homy claws of the foot-jaw'., which arc simple, and not indented 
111 tlie young animal, but of a much moie complicate structure 



Fig 3 — Schematic iketch of ovarj (aV beginning of avidiid"* (/-J, caici (c), 
receptacula KciniDu; (</), covered b> tracheaf Lubes (c), ijtie of oTuy 
withcjut tracheal tuhe^ {/') 

in the old one. The annexed figures represent thcae dawd in 
both conditions. 

In the adult animal there is first a large pointed tooth, then 
follows a shorter one, which is obtuse ; both arc formed appa- 
rently of three to four superposed lamellae, tlie outlines of which 
are distmctly visible by changing the focus of the microscope. 
The second maxillary claw has likewise two teeth of the same 
shape and structure, but bears behind them a kind of saw, com- 
posed of ten Bmall teeth of the same amber-yellow colour ai the 
inner parts of the larger teeth This saw is followed by an 
oblique line of a yellowish pigment, perhaps the rudiment of 
auotiier developing saw, or a reservoir of homy matter. 

The structure of the sexual organs may deserve a few remarks. 
There can be no doubt that the sexes are separate. The male 
organs ore veiy much like those described oy Moseley in hia 
paper; only tne vcsicuta seminales are not nearly so spirally 
*^wisted ns in his figure on plate Ixxii. The testes contain sper- 
niatozoa of the same shape os those of P Capmsii^ I nobced 
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that the slimc-glandi were much less developed in the males than 
in the females. 

The structure of the female organs m our Caracas bpeciei 
agrees pretty well with Prof. Hutton's drauings and 

Mag of Nat. Hist , IV. ser.p vol i8, pi xvii , fig 8) ; but I am 
not prepared to accept his interpretation The following sketch 
will give an idea of what T saw 

MoKley'a Fig. i on p). Ixxiv is very different from the shape 
of the ovary m onr species ; iinr can I well understand the exist- 
ence of ova on the outside of the ovary as they appear in his 
drawing. Tlie ovary in P, Edwardsu is rather hmg, and 
abundantly covered by fine tracheal tubes, with the exception oi 
a narrow zone close to the branching out of the nvi ducts, 1 
could not batisfy myself as to its being divded by a sepUnn, nor 
could 1 find any ova in it; most likely it is not now the right 
hme At a very shurl distance from the begiiuiiug of the ovi- 
ducts there is a kind of obtuse cacum on each uf them, winch 
II followed by a sphencal body covered by tracheal tube*- 
These bodies are the organs described by I'rof Hutton is testes 

There is however in nur species no I race of what he takes for 
vasa defirmtiii, the spherical Ijody adhenug directly to the ovi- 
duct Its wall IS of considerable resistance, and bursts only 
under great pressure, giving issue to an immense number of thin 
rod-like corpuscula, which snoii after begin to move slowdy in tlie 
Burrounding water T hey are of course sperm ilo/oa which have 
lost their nuclei, and the spherical body can therefore be nuthing 
else but a reieptaculum seminis. 

The oviducts of three specimens whicli I dissected contained 
very few embryos , in one there was only one m each oviduct, m 
the others there were two They ^cre fully developed, and 
occupied the part of the oviducts dose lo the vulva. It would 
appear from this that the time* of reproduction is now almost 
over ; further observations will show whether there is really such 
a periodicity in oui species 

It IS probable that the oviducts of P. Edwardsu never present 
the shape of Etiings of sausages, as seen by Mr. Moseley in P 
Cafmsis, the citiliryoa being lo coiMdeialdy larger. 

Annuals thrown alive into alcohol pour foithfrorn Iheir slimc- 
glandi first tlie vjscid sulistance contained in these , then there 
comes out a slightly reddish matter, which dissolves in the 
alcohol, giving it the same colour 

With respect to all other points I can only confirm Mr. 
MoBeley’s statements 1 keep alive a colony of Prnpatus of 
both sexes in the hope to have once a cliauce to observe the 
copula 

I cannot conclude these remarks without confessing that I am 
not at all quite sure whether our /Vn/d/irr is really P. Edwardm, 
as the figure of this species in Nicholson's “ ^lanual of Zoology ” 
(5th edit, p 315), which is said lo be after Griibc, does not 
agree well with my living specimens Grube's original jjaper I 
cannot consult here It may be however that he made his 
drawing from a contracted alcoholic specimen. A, Eknst 

The University, Caracas, January 16 


ACOUSTICS IN CHINA 

E following letter to Prof. Tyndall has been sc nt to us for 
publication by the writer, Mr. Fryer It will be seen that 
a really scientific modern correction of an old law has singularly 
turned up from Chma, and haa been subslantiated ^iih the most 
primiUve appomtUB. Dr. W. II htone, to whom the letter has 
Dcen submitted, has kindly appended a note 

To Prop Tyndall, LL.D., F.K S , &c. 

Dear SlR,^My friend Mr. Hsu has brought some interesting 
facts relating to acoustics before my nobce. As he is the father 
of the native olficial who translated with me your work “On 
Sound/’ and as he refers particularly to that work, I venture to 
forward you a tran-slation of hu remarks, In the hope that you 
will satitfy his mmd on a subject m v Inch he takes such deep 
interest. He says — 

"In andent Chinese works on music it is stated that strings 
or pipes produce an octave or twelve semitones higher or lower 
by nalving or doubling their length. 

"In a work written daring the Mmg dynahty by Chen-toai- 
yoh it is stated that this rule will only hold good with stnnga, 
out not with open pipes such os the flute or flageolet. 

" Some years ago 1 tried to investigate the cause of this dif- 
ference and lb exact amount. A round open brass tube, say 
nine inches long, gave a certain note by pressing the end of it 
■gainst the upper lip and blowing through an imhauchure made 


there. Cutting olT half the tube, the remaimng four and a half 
inches would imt sound the octave ; but by cutting off half an 
inch more, thus leaving four niches in length, the octave was 
sounded accurately. This experiment was tried on tubes of 
various lengths and diameter> with a similar result, viz, that 
(our-nmlhs of the length always sounded the octave more or less 
exactly. Lonkiiig at a foreign keyed llute 1 noticed the same 
principle carncrl out 111 the arrangementa for producing octaves. 

1 could not however ^ce the reason why open pipes should not 
follow the ‘^aine lule as string'^ and Linked pipeis, 

" When I read the tninsJalion of Prof Tyndall’s treatise 
'On Sound,' I wojs surprised to find the old Chinese idea 
strictly mamlaincd. It vays (p 214) * In both stopped and 

open pkpes (he number of vibriLi'iiis executed in a given bme is 
inversely proportional to the length of the pipe/ &c. According 
to this, the octave of any note bos to execute exactly double the 
number of vibrations ui a given tune, an open pipe ought to be 
exactly halved lu make U sound an (M:tave higher. This 1 have 
shown to be erroneous by mv experiments. 

" Fearing that T have mihUndeiNtood the English professor'i* 
meaning, 1 beg that he may be written lo on this subject, and 
that my doubts may be thereby cleared up. What I want to 
know the exact proportion m length that exists between any 
open pipe and a pipe of similar diameter sounding its octave 
higher Abo the exact proportions in length for each of the 
open pipes sounding the twelve scuiitones which form a scale of 
one octave. If the length forming the octave in open pipes 
docs not agree with the length for strings or closed pipes, then 
the lengths of all the pipes giving intermediate notes must also 
differ. Ilow are these lengths to be c.ilculnted? Can they he 
expressed by any mathematical curve or formula 7 Why does 
not the same rule hold goOfl for open pipes as for strings or 
stopped pipes? 1 have a theory of my own, but I do not feci 
siilTicient confidence in myself to make it public until I have 
bestowed more thought and attention upon it In the meantime 
1 shall be glad if any foreign scientists can enable me to under- 
stand this interesting and important •'Uhject The theory and 
practice of mu ic 111 China has gradually become vitiated through 
errors in the construction of musical instruments, and I am 
therefore desirous of having a scientific basis upon which a 
reformation may he effectetl " 

There 15 no treatise onmui^ic or acoustics that I can find which 
throws any light on these interesting questions, and I 'ihall 
therefore deem it a great favour if you will direct me to any 
work that will enable me to satisfy the eager inquiries of my 
native friend 

I <^end by hook post a pamphlet for your kind acceptance, 
containing an account of the Department for the Translation of 
Scientihc books at the Kinagnan Arsenal, You will see that 
your “Notes on I ight ” arc now published in Chinese. A copy 
will be forwarded lo you shortly. Your “Heat a Mode of 
Motion " 1 hope to begin to translate at no very distant hme. 
Your “Notes on LlectrLuty” m Chinese will be pubhahed 
shortly 

I remain, dear Sir, yours faithfully, 

Shanghai, June i, 1880 John Frter 

November 2 ^th, 1S80 

P.S .— 1 have sent a copy of this letter to the Editor of 
Nature, and shall feel greatly obliged if you wiU forward your 
reply, if any, to him for publication. — F, 

Mr. Fryer is perfectly correct in hui observations. You wiU 
find the explanation aud formula needed at p. 167 of my little 
book on Sound, under the heading “Correction of Bernouilli’a 
Law.*' "It has long been known,” I there say, "that if an 
open pipe be stopped at one end its note u not exactly on octave 
below that given by it when open, but somewhat leas, the interval 
being about a major seventh instead of an octave." 

Then follows the mathematical statement, from which the 
corrections needed by Mr Fryer could easily be obtained. M. 
Bosanq net's excellent experimental investigation of the nibjeet ii 
brieffy described. His results give the correction for the open 
end of the pipe os '633 of radius of pipe, and 59 r ibr the 
mouth Mr, Bosanquet renurks that in BernouilU'i theory the 
hypothesis is mode that the change from the constraint of 
the pipe to a condition in which no remains of coiutraint uc 
to be perceived takes place suddenly at the point where the wave 
system leaves the pipe. It is however evident that the diverg- 
ence which takes place may be conceived of os sending bock to 
iht pipe a series of reflected impulses, instead of the single 
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reflected impuliie which returns from the open end of the pipe 
according to Bernouilli’a theory, and that these elementary im- 
puUcSj coming from diflerent distances, may be altogether 
equivalent to a single reflected impulse from a iwjiit at a little 
distance from the end of the pipe. It is not a little interesting 
that a confirmation of this little-known fact should have come 
from so far off, and have been obtained by such simple experi- 
mental mean«i. W II Stone 

14, Dean’s Yard, S.W., January S 


SCIENTIFIC SERIALS 

AnnaUn der Fhysik und CAemu, No 13, iSSo. — On cuirents 
of molion in pulaiised pUtiiia, by fl. Helmholtz — On the course ' 
of polarisation currents, by A, Witkowski. — On the changes of 
form and volume of dielectric bodies wrought by electricity, by ’ 
W (' Koiitgcn — On Lichtcnberg figures and electiic valves, 
by W. von HezoJd — On the eJcctro motive forces of some zinc- 
copper elements, by Fr. Fuchs —On the measurement of electric 
conductivities, by G. Kirchhuff — Sonic cxpeiimcnts on induction 
m conductors, by F Himstedt. — On the discharge of electricity 
in rarefied gaseb, by E tr old stem. — On the production of har- 
monic tones through vibrations of a fundamerlal tone, hy 11 
Koenig — Researches on the law of dispersion, by O Hesse — 
On fluorescence, by S Lamansky — On the law of lieat-radia- 
tion and the absolute emission power of glass, by L Graetz. — 
On annealing of steel and measurement of its hardness, by V. 
Stroulial and C. Barus, — On the height of the atmosphere 
(conbiiued), hy A Ritter — Researches on the volume-constitu- 
tion of liquid compounds, by H SclinMlei -On variations of 
the sca-surface by reason of geologicil changes, by K. Zoppnt/ 
— On the theory of Volta’s lundamcntal expenmeul, by F 
Kxner — The theory of the galvanic element, by the same, — 
Note on the quantities of beat earned away liy eurreiUs of an 
unequally heated liquid, by A. Oherbeck. — Note on Herr 
Siemens^ recent paper on electric conductivity of carbon and 
temperature, by J. Borgmanii. 

No. r, 1881, — New researches on Newton's ring-, by 
Sohneke and A 'NVangenn. — On vapour tension of homologous 
esters, by O Schumann — On the ilasticUy and the cicctnc 
conduetivity of carbon, by W. Beetz — I’hermal theory of the 
galvanic current, by J L, Hoorweg — On clectiic light pheno- 
mena in gases, by E. Goldstein. — On the phenomena of glow nt 
metallic elcelpodes vtithm a hydrogen atmosphere of varying 
pressure, by O. Lohse — Note on Ricckc'ii niper on the electric 
elementary Jaws, by H Lorbcig — Clausius* law and the motion 
of the earth in space, by J Frohheb — On the application of the 
propoSiilum of the virial in the kinetic thcoiy of gases, by H A 
Lorontz — On the influence of expansion of molecules on the 
pressure of a gas, by D. J. Kortew'cg — On the velocity of light 
in v'orious fjuartz burfaces, by W. llallock — Reply to Herr 
Dorn, by E. Edlund. — On tones arising through intennittent 
radiation on a gas, by W C. Kontgen — On phenomena of 
diffraction before the border of a screen, bj 0 Tumlirz 

The journal of Phyitology, vol 111. No. 2, January, contains . 
Di. S H Vines, on the protcid subslances enn lamed in the 
seeds of plants. To this important paper is appended a classifi- 
cation of aleurone grams and a cLabsific<l lest of the plants whose 
seeds were examined — Dr Sydney Ringer, the influence of 
Bcason and of temperature on the action anrl on the antagonisms 
of drugs — T)r. C S Roy, the elastic properties of the arterial 
wall, with plates v. -vii. — Dr, J Olt, on crossed hyperjcsthesia, 
and notes 0 \ inhibition. 

Journal of the Royal Microstopital Socuty^ ser ii vol. i 
pait r, February, containa Dr. C T Hudson, on (Enstfs 
)anus and flosntlana tnfolium^ two new species of Rotifers 
(plates I and 2), and the usual summary of current researches 
relating lo zoology and Ixitany, microscopy, &c. — The minutes 
of the proceedings of the Society are given at the end of the 
port 

Journal of ihi Franklin Ituti/uitf February.^On the revolu- 
tion of a fluid ellipsoid with three -unequal axes, by T. Craig. — 
A newly-discovered property of the eJLlipfie, and lU application 
to the '* oval chuck/* bv F. M. Leavitt — A simple -transmifision- 
dyiuuuometer, by E Thomsbih — Metbodi for jadgiM of the 
wholesomeness of drinking-water, by R. Haines , — The baiuc 
depboflphoriiing process, by J. Keece — ^Riehla Broihero^ im- 
proved vertical testing machine, 50,000 pounds capacity. 


TmAntencaii Naluralul, I cbruary, 1881 — L. F. Word, 
incomplele adaptation as illustraled by the hiiitory of sex in 

1 11 ants — Sarah T Monks, a partial biography of I he green 
izard — G K Morns, a new leaf cutting ant. — S V. Llcvengerp 
comparative neurology (continued), — Jubtin Spaulding, the bee's 
tongue, and glands connected with it — Wm E Doyle, history 
of the buffalo 

Revuo IntemahonaU drs Sdencts biologtqucs, January 15, 188 1 . 
— I'rof HansteiD, protoplasm consider^ as the baMS of animal 
and vegetable life. — D. Dcbieire, an introducKon to the earth's 
history — CI1 Letoumeau, the ethics of cgoibm (Schopenhauer's 
"Apborihms on Moderation in Life”) — J, L de I^aneasan, 
digestion in vegetables 

Thf Proreedw^s of the Tmnean Socuty of South Wales, 
vol IV pirt 4, Sydney, 1880 — John Brazier, synoiiomy of, and 
remarks upon. Port Jac]c«>on, New Caledonian, and other shells, 
with their distribution , list of land- shells found on Tliurbday 
Island, with description of new species , Port Jackson and New 
South Wales brachiopnds , mollusca recently dredged nt Port 
Jackson Heads, tin the locality of Ontma, pouduosa — E. P. 
Ramsay, on an undclci mined species of lalage ; contribution to 
the zoology of New' Guinea, part 6 — W A Ilaswell, supple 
menl-iry note on Aiit-trahan Ixiicosiida: , on Austr.ihan Brachy- 
ura OxyrhyrtchOf plates 25, 27 — C. Jenkins, on the geology of 
Yass Plainb (3) — W Macleay, on the Mugilida; of Australia — 
C S Wilkinson, on the Abercrombie caves 

Journal of tht Auatic Society oj Bmgal, vol xhx part 2, No. 
2, August 30, 18S0, conbuDS — Alexander I'ciller, on the past 
and picscut watei supidics of Calcutta- — K. Lydekkcr, on the 
zoological aflinilies of the bharal or blue tihcsp of Tibet While 
Forming a very closely connecting link between the sheep and 
the goat , the author thinks it cannot he leferrcd to cither of 
the genera Ovis 01 Cnjira, and that Hodgson’s genus Pseudo vifi 
should he letaincd for its reception, — | Wood-Masnn, on a new 
butterfly {I/ebomom Rotpstorjii) from South Andaman, near II 
sulphutea^ Wallace. 

Journal de Physique, February. — On radiophony, by E 
Mercadier — KeRearche^ on the differences of potential of two 
metals in contact, resulu, by Jl Pellat— Dr Cusco's lens with 
variable focus, by C M Ganel. — On tlie correction of cooling 
m caloiimctry, by M. Bcrthelot — Edelmann’ij universal support 
for physical expicrimcnts, by A Terquem, 


SOCIETIES AND ACADEMIES 

London 

Zoological Society, March i.— Prof W, H Flower, 
F.U.8., president, in ihe chair. — The Seaetary exhibited the 
cast integument of a large spider ^Mygale hutruUa winch hod 
been shed in ihe Society’s Gardens — Mr G E. Dob>«n, 
C.M.Z S , read a paper on the anatomy of the family 
cuminencing with that of the curious and rare form Gymnura 
Rafflem, with which the species of Lrtnaems yucrc comjiared. 
Gymnura was shown to be a peculiarly central form, the survivor 
probably of a once widely -spread group Altogether the 
anatomy of ilui teen species of EnnaceidiE was treated of in this 
paper. — A communication was read from Mr F. Moore, F Z.S., 
containing llie de script ions of some new genera and species of 
Asiatic nocturnal lepidoptcra. The characters of 150 new species 
were given, lepicsenling eighty two genera, of which twenty-nine 
were new to science. — A communication was read from Mr. K. 
Collett, C M.Z S , containing an account of the breeding habita 
of the grey seal {Hahehoerus grypus), as observed on the Fro 
Islands, off 'J rondhjem’s Fiord, in Norway — Mr. R. Bawdier 
Sharpe, F.Z S., read a note on the fantail flycatcher of Western 
Australia {Rhipuiura presssi), of which he had lately had for the 
firbt time an opportunity of examining a specimen 

Geological Society, February 23. — Robert Ethendge, 
F.R.S., president, in the chan. — Wilham Henry Gosa was 
elected a Fellow of the Society, — The following communica- 
honfe were read ; — A letter from Dr. John Kirk, commnmcated 
to the Society by Ibc Right Hon. Earl Granville, dated H M. 
Anncy and Connilate General, Zanzibar, December 20, 1S80. 
"It may be of interest to record the occurrence here of an 
earthquake sliock felt m the island of Zanzibar at 6 58 a.m., 
mean lime, on the morning of the l8th mat Although the 
shock was very distinct no damage appears to have been done to 
any bandings in town. It u now twenty- four years since a 
similar shock has been here noticed , but on the mainland, espe- 
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clftlly in the vicinity of Ujiji, they are both mere common and 
more severe than at the coast. Shortly after the cable v as laid 
between Moaambiqne and DeUgoa Bay, the communication waa 
suddenly interrupted after one of these earthquake ihockit, ^hich 
seems to have caused the falling m of rocks which the cable 
was crushed." — The Permian, Tnossic, and Liassic rocks of the 
Carlisle Basin, 'by T, V Holmes, F G S. The district dis- 
itussed in the author’s paper was worked over bv him when 
engaged on the geological survey, and consists of those parts of 
Cum^land and Dmafnesshire which adjoin the Solway. Its 
southern boundarr is, soproaimately, a line ranging from Mary- 
port to Kos6 Castle on tne River CaHew, and touc&ng the Eden 
about two miles above Wetheral, On the east and north-east 
its limits are the immediate neighbourhoods of the junction of 
thenirers Eden and Irthing, Hethersgill on the Hether Burn, 
Brackenhill Tower on the Line, and the border boundary on the 
Rivers Esk and Sark ; and in Dumfnes^hire the small tract 
south of a line ranging from the junction of Scots Dyke with the 
Sark on the norUi-eost, to Cummertrees on the south-neat 
The lowest bed in this area is the great Upper Permian or St. 
Bees Sandstone, which occupies a belt of country in the neigh- 
bourhood of the outer boundary Directly above St. Bees 
Sandstone, in the west of the district, lies a formation consisting 
of shales with gypsum, vhicb, though 700 feet thick m the 
neighbourhood of Abbey Town, is nowhere visible, but is known 
solely from borings, the country west of the Cnldew, and of the 
Eden below the junction of the two streams, being thickly drift- 
covered and almost sectionlcss. Jn the east of the district the 
Sr. Bees Sandstone is overlain directly by a «foft, red, false-bedded 
sandstone, called by the author Kirkltnton Sandstone, from the 
locality m which the roqk is best seen, as well as its relations to 
the under- and overlying beds, But while there is no evidence 
of any unconforinlty between the St. Bees Sandstone and the 
overlying Gypieous Shales tn the west, there is evidence of a 
decided unconformity between the St Bees and Kirklinton 
Sandstones in (he ea.st. In Carwinley Bum (for example), 
which runs into the Esk at Nctherby, only from 200 to 300 feet 
of St Bees Stone was seen below the outcrop of the Xirkiinton, 
instead of the 1000 to 1500 feet which probably exist about 
Brampton on the one hand, and in Dumfnesshire on the other 
Yet Carwinley Bum afTords an almost continuous sericti of ‘lec- 
tions, from the (non faulted) Fermian-Ctrbomferous junction to 
some distance above the outcrop of the Kirklinton .Sana<;tone As, 
in addition, the shales underlpng the St. Bees Sandstone are 
^pseons, both near Carlisle and at Barrowmouth, close to St Bee^ 
Head, the author classed the (Upper) Gypseous Shales as Permian, 
and the Kirklinton Sandstone as Bun ter Renting unconfonnably 
on the Kirklinton .Sandstone, m the district between Carlisle and 
Kirklinton, are the Marls seen on the Eden, between Slanwix 
and Beaumont, and on the line between Wesllinton and Cliff 
Bridge, Kirklinton. Their unconformity is shown by the fact 
that on the line they rest on the Invi cr, or red, beds, and between 
Stanwix and Beaumont on the upyier, or white, bedt; of the Kirk- 
Imton Sandstone. The Marls have therefore been classed as 
Keuper, So far as the evidence goes they appear to be very 
thin, and to extend but a very small distance south of the Eden 
Lastly, the Lias appeared to the author to be unconformable to 
all the beds below, and to rest partly on the Gypseous Shales, 
partly on the Kirklinton Sandstone, and partly on the Keuper 
Marls. Of the existence of Rhnlic beds there was no evidence, 
all foBcils hitherto found having been determined by Mr 
Etheridge (the president) Lo be Lower-Lias Forms But the Lias- 
aeUions are 30 small and few in number, and the ground so per- 
sistently drift -covered, that only a boring could settle the 
question. — On AsU oconia Granti, a new Lyssahine Hexaclinelhd 
from the Silurian formatinn of Canada, by Prof. W. J. SoUa«>, 
M.A., F G.S. This paper contained a descnption of a new 
fossil Hexactinelhd sponge from the Niagara chert beds of 
Hamilton, Ontario, It is the second oldest known example of 
the Lyssakini. 

Anthropological Institute, February S.'-M^or- General A. 
Pitt- Rivera, F,R.S., prenident, in the chair.^The election of 
the following new members wu announced • A G. Geoghegan, 
K IL Man, Owen Roberts, and Bruno Muller. — Mr. W. L. 
Distant exhibited some Carlb chisels from Barbadoei;, which had 
been sent to lum by Mr. W. J. Sollao, of Bristol. They were 
taken with about 100 more from a cave, and were found six or 
eight inches below the surface. The cave is about 330 feet 
a1»ve the lea level, and is situated at a distance of two miles 
from the coast.^-Mr. A. L. Lewis read a paper on two <itone 


circles in Shrophire, Between five and six miles west of 
Miniterly is a circle of ^mall stones known u the *' Hoarstone." 
The largest stone is in the centre and is surrounded by thirty- 
three stones and fragments arranged in a circle about 74 feet in 
diameter. About a mile and a half In a south -westerly direction 
from the Hoarstone is another circle called m Gough’s " Camden’s 
Britannia’* "Madge’s Pinfold " Here thirteen rtonea and three 
fragments ^tand and lie m an oval ring, the diameters of which 
are about 86 feet and 92 feet, the longest diameter running 
north-west and south-east. — Miss A, W. Bnckland read a paper 
on surgery and superstiiion in neolithic times , the object of 
which was to bring before the Institute the frequent use of 
trepanning in Neolithic times, as moved by the late Dr. Broca ; 
to call attention to tbe proofs he has given of the facts, and to 
his explanation of the reason of the practice, and of tbe buper- 
stitions associated with it, as alsa its connection with the use of 
cranial amulets 

Physical Society, February 26, — Prof. Fuller in the chair. 
The former resolution regarding the moneys of the Society 
for investment was adopted. — Dr O. J. Lodge exhibited a 
mechanical apparatus illustrating the fact that conductors of 
electricity are opaque to li^ht, and showed by means of a 
Wbeat<>tQnc's photometer, which combine*; two circular motions 
into a harmonic one, how the plane of polarisation of a beam of 
light passing through a magnetic medium is rotated. — Mr, C. V. 
Boys exhibited hib new integrating machine, which is the only 
one illustrative of the mathematical process of integration, and 
15 therefore specially valuable for teaching purposes — Mr. 
ShelFord Bidwell read a paper on the telegraphic transmission 
of pictures of natural objects The process is explained as 
follows ■ — The positive pole of a battery is connected through a 
set of re'^ibtance coiU to a piece of plalinmn wire, and the 
negative pole to a plate of zinc, upon which is placed a sheet of 
paper moistened with a solution of potassium iodide, The 
negative pole of a second battery is connected through a sele- 
mum cell with the same plaimum wire, and the positive pole to 
the zinc plate 'llie point of the platinum wire is pressed upon 
tbe paper, and the selenium being exposed to a strong light, the 
variable resiitoncc is so odju-^led that the currents from the two 
battencs which pass through the paper in opposite directions 
exactly neutralise each oilier. The platinum point will now 
make no mark when drawn over the paper , but if the selenium 
15 shaded, its resistance is immediately increased the current 
from the first battery then predominates, and the path of the 
platinum point across the paper is marked by a brown line due 
tn the liberation of iodine. Ibe line ib fainter the feebler 
the light i« llnb arrangement has been applied by Mr 
Bids\ell in his " telej hotograpb," exhibited to the meet- 
ing Tbe transmitter ccmbists of a brass cylinder mounted 
on a tCTew spindle which carries the cylinder laterally inch at 
each revolution A pm-bolc in the middle of Ihe cylinder allows 
light to fall upon a selenium cell jdaced behind it within the 
hollow cylinder Ihe cell is connected in circuit with a battery 
ami the line The receiver consists of a similar metal cylinder 
mounted vo as to lotatc synchronously wilh tbe first, and having 
a pkatlnum point pressing upon a sheet of chemical paper 
wrapped round the cylinder This receiver and transmitter are 
connected up ns dc-enbed above vith two batteries and a set of 
resistance-coils The image to be transmitted is focussed upon 
the cylinder of the transmitter and the resistance adjusted, and 
the receiving cylinder covered with sensitised paper llie two 
cylinders are caubod to rotate synchronously, the pin-hole in the 
course of Us spiral path covering successively every point of the 
focussed picture, llie amount of h^hl falling upon the selenium 
will be proporlioual to the illumination of that particular spot of 
the projected image which 13 for the time being occupied by the 
pin-bole, and the intently of the line traced by the platinum 
point in the receiver will vary in the same i roportion* These 
variations will produce a picture which, if the instrument were 
perfect, would be a counterjiort of that projected upon the 
transmitter. Simple de&igns cut out of tin foil and projected 
by a lantern have been Miccessfully transmitted. With 
selenmni and paper of greater aenbitiveneRs more perfect 
results might undoubtedly be > obtained — Professors Ayrton 
and Perry shoued nn experiment illustrating their plan for 
sending light and shade images by eleGtncity. A selenium 
cell was connected in circuit with a battery and a coil of wire 
sarrounding a tube along which a beam of light passed. A 
shul ter having a small ma^el altached was suspended in the 
tube like a galvanometer rnirror, so that when a current traversed 
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the coili the shutter was deflected so as to close or partially close 
the tube and shut off the beam of liuht. 1 1 will be understood that 
when a ray of light fell on the ceil and diminished its resistance, 
the current in the coils would increase to a degree proportional to 
the intensity of the ray, and thus the shutter would proportionally 
cat off the light in the receiver If now a number of these 
elementary circuits were combined so as to provide a mosaic of 
cells to transmit the leAected image of an object, and a screen 
to receive the corresponding beams of light controlled by the 
shutters at the other end of the line, there would be a means of 
sending light and shade images by wire A rapidly rotating 
arm carrying a row of cells upon it might answer for a stationary 
mosaic transmitter, and need fewer celb:, while a Japanese mirror 
having its curvature altered by electromagnets behind might be 
made to act as a receiver , the "magic" images of that mirror 
being due to inec^ualities of curvature Prof Ayrton agreed wiih 
Mr, Bid well in hi', conclubion that scleniucn cells of high re'^it- 
lance were more sensitive to light than ccll;i of low resist. ince 
Dr Cofhn suggested that Mr Bid well should adopt other thin 
the cylindrical form of receiver, and move an image of the 
object across the pin-hole. Prof G C Foster advised bringing 
the light always on one and the same part of the selenium cell. 

Quekett Microscopical Club. February 25. — T C White, 
president, in the chair — ten new Members were clcLlcd, and 
numeroui donations received, — A communicaLiun was made by 
Mr A D Michael, announcing the discovery by Mr Beaulah 
of Myobta tftustuh upon a mole, this parasite having been pre 
viously regarded as one confined to mice A discussion ensued 
as to the frequent errors in cla.sincatioii and nomenclature 
arising from insufficient ob-iervalion — 'I he Kev. J K Fase 
exhibited and dc'^enbed a convenient form of grooving slide, 
which could be used either with high or lo\v-])owcr objectives. 

Institution of Civil Engineers, February 22 — Mr. Aber- 
nelhy, F R S E , president, in the chair. — 'I he jiaper read was 
on the weight and hmiLing dimensions of girder bridge^, by Mr, 
M. am Ende, Assoc. M Inst C E 

Edinburgh 

Royal Society, February 7 — Prof Maclagan, vice-pre- 
sident, in the chair. — After reading the obituary notices of Lord 
Ormidale, Dr. Shaipey, Mr Laascll, and other deceased I'cllows, 
the chairman called on Prof (icorge Forbes to commumcale Ins 
uaper on a simple and accurate method of determining the 
longitude of a place ]jy a single observer witboul the nid of any 
iriBtramcnt foi measuring time The method consisted in taking 
advantage of the daily change 111 llic moon’s declination, w hich 
for four or hve days during each lunation was sufTiucntly rapid 
lo be measured with considerable accuracy by means of a sextant 
and artificial horizon The calculations and reductions were loo 
intricate to be effeclcd save by a method of approximation and 
interpolation such as that which the author had given in his 

E iper — Mr. J. Y. Buchanan read a short paper fiom Prof. 

iversidge descriptive of a specimen of Stilhite that had been 
brought by the Challniger from Kerguelen's Island. — Prof J 
Blyth gave an interesting accouiiL of certain expenments which 
he had made with a simple form of selenium cell. Two ordinary 
metal combs with every alternate tooth broken away were set 
close together, so that each remaining tooth in either fitted with- 
out touching into the interstice between two remaining teeth in 
the other. The two combs were then brought into electrical 
contact by the selenium, which was poured in between the teeth , 
■nd thus a selemum cell was formed with a large surface and 
small resistance. In one special form of cell the combs were 
bent round a glass tube, inaide which a ainging flame was set. 
The accompanying rhythmic fluctuations in the luminosity of the 
flame were reproduced as sound in the telephone receiver. The 
difficulty of getting good selenium at the time induced the’author 
to try if amorphous phosphorus would serve os a substitute. A 
"radial cell, in which the interstices between the dove-tailing 
electrodes , were filled with phosphorus, was found to be not 
senaitive to light ; but such an arrangement woa discovered to be 
a battery m itself, giving rise to currents which varied with the 
preshUre that was brou^t to bear upon the phosphoms This 
; property at once 5ugge<.ted a phosphorus cellos a possibly' useful 
, traninutter in a telephonic circuit. Another cunous effect Was 
noted, vw that phosphorus under the action of a variable current 
glowed with a beautifully varying phosphorescence.— Mr. Aithen 
I copimiinicated further experlmentl on the formation of fogs 
His former experiments he had repeated at as low tempcnhires 
■a 8’ F., Invariably finding that in filtered air no fog formed. 


Discussing the production of dry fogN, 1 e fop that are formed 
m non-safura(£d air, the author pointed out that certain kmds of 
fog-forming dust were much more efficient 111 their action than 
others , Some, in virtue probably of their deliquescent properties, 
formed clouds in non-aaturated air , othcr-i only acted In satu- 
rated air; while a third class required the air to be super-saturaLed, 
In connection with the change of state of moisture in the atmo- 
sphere, Mr. Aitken explained the formation of the vanous forms 
of ice- crystals by application of the principle that the slower the 
crystallisation the more regular and simple it is' Hence complex 
types of crystals betoken a rapid crystallisation The paper 
ended with a few instructive remarks upon liquid surface-tension 
as an important factor in the growth and coalescence of rain- 
drops as they descend towards tne earth — ^Prof. Tail, m a short 
note on thermal conductivity, intimated that he had solved the 
equation for conduction, taking into account the temperature- 
variations of the conductivity and specific heat, lie further 
pointed out that, at least in the case of iron, most of the decrease 
with temperature that apparently takes pHcc in the value of the 
conductivity is in all likelihood referable at once to the change 
in specific heat , bo that perhaps after all conductivity varies 
very slightly indced^with temperature, and is practically constant 
through orrlinary ranges. Prof Tail also gave a simple cxjien- 
mcnlal illustration of the diminution 111 the surface tension of 
water produced by heating A red-hot poker was held close 
over a level water surface on which Lycopodium dust was 
sprinkled, when at once the dust was drawn aw'ay to cooler 
legions as if violently repelled by the stronply-heatcd inctal — 
Dr llayci all communicated a paper in which he showed that 
the hepatic cells of man and other domestic 'imnials, several of 
which he had examined, are possesseil of li lie cell-walls These 
may be demonstrated by pi icing a few scrapings from a fresh 
organ on a slide, and pressing the cover-glass down so as to 
cni'jh them. 'Ihe membranc'i arc then to be seen projecting 
from the half-broken cells, or scattered about the preparation 

Boston, Mass , U.S.A, 

American Academy of Arts and Sciences, February 9 — 
The president, Prof. J, Lovering, in the chair — Prof H P. 
Bow ditch presented some observations on the senses of sight 
and touch An oliscrvcr having noticed t]ie position of a point 
it the centre of a target, shut his eyes, and after a measured in 
tcrvnl of time attempted to touch this point agiin. It was found 
that the attempts were more successful when two seconds had 
elapsed than in the cases when more or le^s Lime had intervened 
— Mr. N D C Hodges read a paper upon the thermodynamic 
basiss for the kinetic theory of gases By means of the funda 
me^^al equations of thermodynamics the mathematical .analysis 
of the kmelLc theory results at once , and an expiession is ob- 
tained for the absolute mass oF a molecule — Prof Pickering, 
ill a paper on variable stars, discussed their changes in brilliancy 
and grouped them according to a new law — Mr. Arthur Scarle 
gave some of the results of his ob'.ervations on the zodiacal 
light, — Mr Harold Whiting, in .in abstinct of a forthcoming 
l>apcr, stated that he had found the rate of propigatioii of what 
may be called Ihe magnclic w^ave to vary from Jo feet to 300 
feet per second — Prof Go^s presented some ob-enations on 
the strength of fir beams 

Parts 

Academy of Sclencee, Februiry 21 — M Wurlz in the 
chair — The following papers were lead — Meridian observa- 
Uoiis of small planet 1 at Greenwich ind P.-iria Observatories 
during the fourth quarter of 1 880, communicated by M Mouebez. 
— On Ihe parallax nf the sun, by M. Faye. He indicates in a 
table nine methrjds of determining the earth's distance from the 
sun He holds that the method of physicists is best , that the 
aun'a jDarallix, 8"'8l3, is now determined by them to wnthm 
of a second , and that the seven astronomical methods converge 
more and more towardi this result, and tend Lo confirm it, with- 
out having equal cert&inty — Male eels, compared with the 
females, by M Robin. — General considerations on the Crus- 
tacean fauna of great depths m the Cambbean Sea and the Gulf 
of Mexico, by M. Alph. Milne Edwards 7 his deals w ith some 
results of the cruises in ihe SiaAtf Many new Crustacean species 
were obtained, and certain groups previously thought foreign to 
Amencan waters were found abundantly at great depths Ano- 
mouran and mocrouran Crustacea there abound Numerous forms 
intcrmedUte between gmups that have been thought very 
distinct are discovered (and the author cites several examples) 
—New clinical researches tending to prove that the cerebellum 
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1 a the co-ordinating nerve-centre for movcmenti necessary to 
■tanding and walking, considered in all their forma, by M. 
BouiUaud — On the lyatems of faults or diaclascs which traverse 
the senes of strati Red rortuation.s ; new examples funiished by 
Cretacean strata in the environs of Etretat and Dieppe, by M. 
Daubr^e.— On Fuchsian function", by M Poincard —A letter 
of Ampere was presented. — On a class of Abelian integrals and 
on certain dinfereatial equations, hy M. Picard — On an inte- 
nator, or instrument for graphic integration, by M. Abdank- 
Abakanowicz. — On the cooling power of gases and vapours, by 
M. Witz. He infers equality of the cooling powers of dry air 
and air saturated with moisture Ilie cooling power of coal-gas 
compared with that of air is equal to 3*48, that nf sulphurous 
acid docs not exceed 0*61 (the pressure being 760 mm ). The 
velocities of cooling increase more quickly than the 1*233 power 
of the exceshC!!. tor steam they increase proportionally to the 
O 83 power — On the surfaces of revolution limiting litpids de 
privcd of weight, by M. Terquem — On radiophony third note 
by M Mercadier Tie pioves that the radiophonic effects arc 
due to vibratoiy motion caused by alternate heating and cooling 
thnodUl^intermittent radiations, principally in the gaseous layer 
adherent to the solid wall struck by these radialianB ; the 
anterior wall in opaque receivers, the posterior in trans- 
parent receivers — Magic mirrors of silvered gloso, by M 
Laurent. He uses either pressed glass (pohbhmg the sur- 
face apposite to ihe projccliuiiH), or thin glasx of commerce 
(engraving a hollow design on it) — On pyndic bases, by 
M. de CoiiihlU — On the hystolysiii of the muscles of larva 
during the pos^ -embryonic development of Diptera, by M. 
VialLincs. This relates lo the phenomena of disappearance of 
muscles as the insect pa^iies into the state of pupa , — On a 
new larva of Cestoides belonging to the type of the Cyslicerciis 
of Anon, by M. Villot. — On a new form of segmentary organ 
in Trcniatodes, by M. Macc — Researches on the circulation and 
respiration of Ophiures, hy M. Apostolid^s. Ihe circulatory 
system is formed of the general cavity and the spaces connected 
wi'h it; and ihc respiratory sacs by their alteinalc contraction 
and expansion, draw the blood into the pcristomachal cavity, 
then drive it to the i^nphery This explains how the san- 
guineous lujiiid, bathing all the organs, respires, nnd is set in 
motion — On a method of coloration of Infusona and ana- 
tomical elements during life, by M. Certes. Placed m a 
weak solution of chmoline blue, or cyanine, Infusoria 
take a pale blue colour, and may continue tn live twenty- 
four to thirty-six hours After twenty-four hours in a moist 
chamber, the white corpuscles of a frog’s blood, coloured 
with cyanine (in serous solution) show amoeboid movements 
Chmoline blue i", par excellence, the reagent of fatty matter 
(which IS quite absent in nuclei and Ducleoli) —On the per- 
manence of prussic acid during a month in the bodies of animals 
poisoned with this substance pure, by M Urame. A rabbit and 
a cat were poisoned with i gramme of the substance each. In 
such dose it seeina to preserve the animals perfectly at least a 
month, remaining in the tissues (especially those of the stumachX 
with which It seems to become intimately united. 

February 28. — M. Wurtz in the chair. — The following papers 
were read — On the attenuation of vima and Us return to 
virulence, by MM. Pasteur, Chamberland, and Koux. The 
bacterium of iharbvn in artiRcial cultivation produces true germs 
(unlike the inicrohe of chicken cholera, which multiplies hy 
division), whose virulence is not affected by air. This spore - 
production can be hindered by cultivation at 16“ or at 42° Lo 43*. 
The mycelian product, in the latter cose, becomes sterile after 
about a month , up to that point reproduction is easy, but the 
virulence is gone after the Rrst eight days, m which time it 
passes through various stages of attenuation. The secret of 
causing a return of virulence consLsts m successive cultivation in 
the bodies of certain aiumals. Ihe facta throw light on the 
etiology of epidemics — Action of hydrocids on halogen salts 
containing the same element, by M. Berthelot Compounds so 
ormed exist both in the case of alkaline salts, where they are 
denoted by absorption of gas, liberation of heat, and apeaal 
reactions, and in the cose of metallic solti properly so colled, 
where they ore obtained cryatallised — M. de Lesseps presented 
\ fifth senes of documents relating to the history of die Suez 
Canal. — On the disinfectant and anti -putrid action of vapours 
of nitrous ether, by M. Peynuion. Its action u shown both from 
Labomtory and hospital observotionB. It has the advantage of an 
agreeable and harmieis smell. — On a new definition of the surface 
ot wave<4, by M, Darboux.^On the dercLopment of the infinite 
product (i— ^), (I - jf*) (i -i*) (I -*♦).. - by Mr. Franklin.— 


^ On radiophony, by M. Mercadier He makcB thermophomc 

or phonu thermomulHplurs (after the analogy of electric thermo- 
multiplLcn), for study of radiant heat, a single element consisting 
of B snort glass tube containing a thm plate of smoked foil or 
micfl, and several such being connected by caoutchouc or metal 
tubes Ihe air in the<;e tubes vibrates longitudinally, and by 
lengthening them he gets th^rtnoionorous pipes, having the same 
I properties as ordinary sounding-pipe" — Application of Talbot's 
I fringes to determination of the refractive indices of liquids, by 
M. ilunon — On the displacement nf the soda of chloride of 
sodium by hydrate of copper, by M. Tomrnasi This lakes pUce 
even at a low temperature (4“ to 5"). With pure sodium chloride 
the reaction is almost instantaneous Potassium chloride gives 
like results. — On the heats of combuslion of some alcohols of 
the allyhc senes and of aldehydes which aie isomeric with them, 
by M I nuguimnc — On the products of decomposition of protcic 
matter", by M Blennard, — On a synthetic homologuc of pel- 
leticrine, by M £tard. — On a cause of alteiation of canvas, by 
M. Ealland This relates to an observation by Dr Tripier on 
some rusty-coloured hammock canvas used by the Algerian army 
in 1S47. This showed dark spots after washing, and went to 
pieces m use The spots were probably due to iron sulphide 
produced by alkaline Jiulphides in the artificial sod.i and by iron 
nxide fixed by the sLulT in manufacture. Ihe sulphide passed to 
the state of sulphate 111 air by a combustion involving the 
tiHBUP — Contribution to the study of trichinosis, by M. 
Chatin — Contribution to the phy-iological action of urea and 
nf ainmoniacai sails, by MM Richet and Moutard-Martin. Intfr 
aha, it 15 singular that injection of a concentrated solution of 
urea increases the eliminalion of witer more than of urea. In 
uremia death cannot be attributed to nnn-elimmatiun of the 
ammotiiacal salts of urine. — On the infiammatory nature of the 
lesions produced by the poison of the Bothropa serpent, by MM. 
Couty and De Lacerda — On the pulmonary alterations produced 
by long stay m the purifying cliambers of gas-works, by M. 
Poincar^ Animals kept eight months m those cliambers showed 
in the liingR an accumulalion of epithelial cells in some alveoli, 
but especially a prodigious nuclear proliferation m the connective 
tissue This shows ihat U is not without danger to subject 
children with whoopiiig-cough to similar treatment — Relation 
of the cylinder axis and the peripheral ncrve-cells with organa 
of sense in insects, by MM. Kunckel and Gazogimire In inaecta 
every nervous enlargement consists essentially of a bipolar cell 
(true nerve-tcrmination), connected on one hand with the cylin- 
der axis of the nerve-fibre, and on the other with a nerve-rod 
which is lU prolongation, this rod is surmounted by a hur 
properly so called, or a transformed liair — On the gemmation 
of Pyrosoma, by M Juliet. — Antiquity of Elephas prufu^entus 
(Blum) in the sub Pyrenean Valley, by M. Caraven-Cachm. It 
seems lo have appeared first after the diluvium of the plateaux 
on the old Pleistocene spread^ in a nearly horizontal sheet over 
Tertiary and other strata. 
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SIR WILLIAM HRRSCHEL^ 

• II. 

H ERSCHEL’S removal from Bath to Datchct appears 
to have been brought about by the unwillingness 
he felt, at the time of his visit to London, to continue the 
toils of teaching, which, with the tastes he had now 
formed, his sister tells us, appeared to him an intoler- 
able waste of time," and he chose rather the alternative 
of a salary of 200/ from the king. "Never bought 
monarch honour so cheap ■ " exclaimed hts friend Sir 
Thomas Watson, to whom alone the sum was mentioned, 
all other inquirers being simply assuied that "the king 
had provided for him '* From letters received by the 
family at Bath during Herschel’s sUy in London, they 
had been led to infer that the king would not suffer him 
to return to his profession again Hcrschcl took part in 
the musical service at St Margaret’s Chapel at Bath for 
the last time on Whit-Sunday, 1782, when the anthem for 
the day was of his own composition 

On August 1 he arrived at Datchet "The new home 
was a large neglected place, the house in a deplorably 
ruinous condition, the garden and grounds overgrown 
with weeds” But these circumstanrcs had no effect 
upon him , there was a laundry which would serve as a 
library, and roomy stables winch were just suitable for the 
grinding of mirrors, and a grass-plot where " the small 
twenty-foot" could be erected Under such conditions 
the end of the introductory epoch of his life, as Prof 
Holden expresses it, was reached henceforth he lived in 
his obscivatory, rarely leaving it, from his forty-fourth 
year onwards, except for short peiiods to submit his 
classic memoirs to the Royal Society, and even selecting 
for such visits periods when moonlight interfcFtti with the 
work of the telescope We arc told that much of his time 
was occupied, soon after he was settled at Datchet, in 
going to the Queen's Lodge, to show objects thiough the 
7-feet reflector to the king and Court, but " when the 
days began to shorten, this was found impossible, for the 
telescope was often (at no small expense and risk of 
damage) obliged to be transported in the dark back to 
Datchet, for the purpose of spending the rest of the night 
with observations on double stars for a second catalogue ” 
In his paper entitled "An Account of Three Volcanoes 
in the Moon," communicated to the Royal Society in 
1787, Hcrschcl refers to pievious observations of a 
similar kind, and Prof Holden gives a translation of a 
letter written by Baron de Zach, from London, to Bode, 
the editor of the Berliner JaJirbuth^ in which these 
observations are mentioned. An occuitation of a star at 
the moon's dark limb was to take place on the evening 
of May 4, 1783, and was observed by Hcrschel and Dr 
Lind, a physician m Windsor Mrs. Lmd also placed 
herself at a telescope to watch the phenomenon 
" Scarcely had the star disappeared before Mrs, Lind 
thought she saw it again, and exclaimed that the star 
had gone in front of, and not behind, moon. This 
provoked a short astronomical lecture an the question, 
but still she would not credit it, because! she saw dtflTcr- 
ently. Finally Herschel stepped to the tAlescope, and in 
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fact he saw a bright point on the dark disk of the moon, 
which he followed attentively It gradually became 
fainter, and finally vanished,” . Zach professes to 
report what actually fell from Hcrschcl’s lips Mrs 
Lind’s observation might be supposed to refci to the 
apparent projection of a star upon the moon's dark limb, 
of which we have other instances, but that after an astro- 
nomical lecture, howevei brief, Hcrschel should have 
looked into the telescope and still found the same 
bright point is hardly leconrilable with this explana- 
tion and further if there w.is no misapprehension of 
Herschel's words on Zach's pait, he seems to have 
ascribed the appearante to a lunar volcano 

111 1783 Herschel mained a daughter of Mr James 
Baldwin, a niei chant of the City of London, and the 
widow ot Mr John Pitt she was entirely intarested in 
his scientific pursuits, and brought him a considerable 
jointure. Their only child ^^as John Frederick William, 
born March 7, 1792 

Writing in 1783, Hcrschel says he had finished his 
third review of the heavens, which was made with the 
same instrument as the second, but with the power in- 
creased fiom 227 to 460 It extended to all the stars of 
Flamsteed’s Catalogue, " together with every small star 
about iheni to the amount of a great mriny thousands 
of stais” He tells us of this thud review, that he 
had "many a night, in the course of eleven or twelve 
hours of observation, carefully and singly examined not 
less than 400 celestial objects, besides taking measures, 
and sometimes viewing a particular star for half an hour 
together ” The summer months of 1783 viere occupied 
in energetic efforts to get the large 20-fcct reflector ready 
for observations duiing the ensuing winter, and with 
success , the sweeps for the fourth review of the heavens 
were commenced before the end of the year Caroline 
Hcrschcl relates that at the end of 1783 her search for 
comets and nebula’ was interrupted to write down her 
bi other’s observ-atioiis with the large 20-foot, and states 
that in the early use of so cumbrous an instrument and 
Its appurtenances in the open air, she could give " a 
pretty long list of accidents " which were near proving 
fatal to her brothci or to herself 

In the long days of the ensuing summer months many 
10- and 7-feet minors were finished Pi of Holden 
mentions that in 1785 the cost of a 7-feet telescope, six 
and four tenths inches apeiture, stand, eyepieces, fllcc, 
complete, was 200 guineas, and a lo-fect was 600 
guineas A 20-feet telescope would cost from 2500 to 
3000 guineas Her'^chcl made four lo-feet telescopes 
for the king, one of which was delivered in July, 1786. 
HS a present frojn the king to the Observatory of Gottin- 
gen Later a 7-feet telescope complete was sold for 100 
guineas. Foi a 10- and a 7-feet telescope the Prince of 
Canino paid 2310/ 

Prof Holden reproduces a letter addressed to Bode 
about this time by^De Magellan, which appeared in the 
Jahrbueh for 1788, from which wc make one or two 
extracts He writes — " I spent the night of the 6lh of 
January at Herschel's at Datchet, near Windsor, and had 
the good hick to hit on a fine evening He had liis 20-foot 
Newtonian telescope m the open air and mounted in his 
garden very simply and conveniently It is moved by an 
assistant who stands below it ... In the room near it 

X 
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sits Herschcl's sister, and she has Flamsteed's Atlas open 
before her As he gives her the word she writes down 
the declination and right ascension, and other circum- 
stances of the observation. In this way Herschel 
examines the whole sky without omitting the least part 
... He has already found about 900 double stars and 
almost as many nebula: I went to bed about one 
o’clock, and up to that time he had found that night 
four or five neu nebuKr The thermometer in the 
garden stood at ij" Fahrenheit, but in spite of this 
Herschel observes the whole night through, except that 
he stops ever> thiee or four hours and goes in the room 
for 3 few moments For some years Herschel had 
observed the heavens e\"er} hour when the weather is 
clear, and this always in the open air, because he says 
that the telescope only performs well when it is at the 
same temperature as the air , He has an excellent 
constitution, and thinks about nothing else in the world 
but the celestial bodies ” 

An account of the discoveries made with the 20-fcct 
instrument and the improvemeiUs effected in its mecha- 
nical parts during the winter of 1785 is given with the 
catalogue of the first 1000 new nebula: in the Phil Trans 
1786 The house at Datchet being found to be more 
and more unfit for the requirements of the family, 
Herschel removed in June 1785 to Clay Hall m Old 
Windsor, but here “a litigious woman'* for a landlady 
brought unlooked-for troubles, and on April 3, 1786, the 
house and garden at Slough were taken, and all appa- 
ratus and machineiy immediately removed there “ The 
last night at Clay Hall was spent,” as Caroline Herschel 
records, “in sweeping till davlight, and by the next 
evening the telescope stood leady for observation at 
Slough ” Here Herschel resided for thirty-six years, or 
from 1786 until his death As Arago has said of this 
spot, “ On pent dire hardiment du jardin et dc la petite 
maison de Slough, que, e'est Ic lieu du monde ou il a 6 t 6 
fait le plus de d(^cou\crtcs Le nom dc cc village nc 
pdrira paa , les sciences le transmettront r(?ligieusement k 
nos dernicrs neveux ” 

On Janurir) 1 1, 1787, Heischcl discovered two satelliies 
to the planet Uranus, and Prof Holden relates, before 
making known his discovery to the world, he satisfied 
himself by this crucial test he prepared a sketch of 
Uranus attended by his two satellites, as it would appear 
on the night of February 10, 1787, and when the night 
came “ the heavens displayed the original of my drawings, 
by showing, in the situation I had delineated them, the 
Georgian planet attended by two satellites 1 confess that 
this scene appeared to me with additional beauty, as the 
little secondary planets seemed to give a dignity to the 
primary one, which raises it into a more conspicuous 
situation among the great bodies of the solar system." In 
the subsequent announcement of the discovery of four 
additional satellites of Uranus it is now generally conceded 
that Herschel was misled by minute stars his American 
biographer indeed conjectures that he may have seen 
Aru/ on March 27, 1794, and Utnbriel on April 17, 1801, 
but however this may be, the discovery of these satellites 
in the strict sense of the term is considered due to the late 
Mr. Lassell, who, from repeated observations, was enabled 
to assign their periods of revolution and mean distances 
f^om the primary 


Herschel dates the completion of the celebrated 40- 
feet refiector from August 28, 1789, when he writes : 
“ Having brought the instrument to the parallel of Saturn 
I discovered a sixth satellite to that planet, and also saw 
Saturn better than 1 had ever seen them before " On 
September 17 following a seventh satellite was discovered 
with the same instrument, of which we shall have occasion 
to say more, when we come to treat of the subjects included 
in Prof Holden's last chapter. 

Although Herschel's relations with his contemporaries 
were usually of the most pleasant kind, there were several 
occasions upon which he appears to have been somewhat 
irritated by iheir comments respecting his work and 
writings, as in the case of the discovery, or rather sup- 
posed discovery, of mountains of great elevation upon 
the planet Venus, claimed by Schroter of Lilienthal, and 
described in a paper which appeared in the Phil Trans. 
for 1792 HerschePs memoir, “Observations on the 
Planet Venus, ” in the Phil Trans of the following year, 
IS viewed by Holden as intended far more as a rejoinder 
for detractors at home than for the astronomer abroad 
At this time he considers there certainly existed a feeling 
that Herschel undervalued the labours of his contempo- 
raries, an impression no doubt fostered by his general 
habit of not quoting previous authorities in the fields in 
which he was working • but he is nevertheless of opinion 
that ”his definite indebtedness to his contemporaries was 
vanishingly small " The work of Michcll and Wilson he 
always mentioned with appreciation Some annoyance 
may have been evinced that the papers of Christian 
Mayer, “De novis in coclo sidereo phenomenis” (1779), 
and “ Ueobachtungen von Fixtcrntiabanten" (1778), 
should have been quoted to prove that the method which 
he had proposed in 1782 for determining the parallax of 
the fixed stars should not have entirely originated with 
himself, but bis biographer affiims that in the Memoir of 
Caroline Herschel there is direct proof that it did so, 
and further it is shown in his Catalogue of Double Stars 
His proposal to call the minor planets detected by Piazzi 
and Olbers {Cncs and Palias) asteroids also led to much 
criticism, and Prof Holden transfers from the first 
volume of the Edinburgh Review part of an article on 
the subject, as it is remarked, “ simply to show the kind 
of envy to which even he, the glory of England, was 
subject “ 

In the Diary and Letters of Madame D’Arblay we find 
various personal reminiscences of visits paid to Herschel 
both by herself and Dr Durney between 1786 and 1799 
In 1793 Herschel was a witness for hn friend James 
Watt in the case of Watt v. Bull, tried in the Court of 
Common Pleas, and it appears that lie visited Watt at 
Heathfield in 1810 In the “Life and Letters of Thomas 
Campbell,” edited by William Beattie, is published a 
letter from the poet, describing his meeting with Herschel 
in September, 1813 “His simplicity, his kindness, his 
anecdotes," writes Campbell, “his readiness to explain^ 
and make perfectly conspicuous too — his own sublime 
conceptions of the universe are indescribably charming- 
He IS seventy- six, but fresh and stout; and there he sat, 
nearest the door, at his fnend’s house, alternately smiling 
at a joke, or contentedly sitting without share or notice in 
the conversation. Any train of conversation he follows 
implicitly ; anything you ask he labours with a sort of 
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boyilh earnestness to explain.” Campbell relates that 
he was anxious to get from him as many particulars as 
he could I respecting his interview with Buonaparte, when 
First Consul, who, it had been reported, had astonished 
him by his astronomical knowledge. This interview must 
have taken place in 1S02, his sister's Memoir recording 
that he left Slough on July 13 in that year to go to Fans, 
returning on August 25 with his son (who had accom- 
panied him) dangerously il) The result of Campbell's 
inquiries was hardly conhrniatory of the reports which 
were prevalent. "The First Consul," he said, '‘did 
surprise me by bis quickness and versatility on all 
subjects ; but in science he seemed to know little more 
than any well-educated gentleman, and of astronomy 
much less for instance than our own king. Hi» general 
air was something like aflecting to know more than he 
did know '' There would seem to be no other record of 
this interview; Lalande, gossip that he was, has no 
reference in his notes for 1S02 to Herschel's visit to 
Paris, though he, in common with other French astro- 
nomers, as Cassini, Mechain, Legendre, had visited at 
Slough, and might be supposed to be interested in 
Herschers return- visit to the French capital In a letter 
to Alison, written in December, 1813, Campbell reverts 
to the pleasure which the day spent with Herschel had 
afforded him; in this letter he repeats it was "not true, 
as reported, that Buonaparte understood astronomical 
subjects deeply, but affected more than he knew " 

The occurrences of the later years of Herschers life are 
very briefly noticed by Prof Holden. All through the 
years 1814-1822 his health was very feeble. The severe 
winter of 1813-14 told materially upon him. In 1S14 he 
attempted to re-poIish the mirror of the 4u-fcct telescope, 
but was obliged to give up the work. He found it 
necessaiy to make frequent excursions for change of 
air and scene In December, 1S18, he went to London 
to have his portrait painted by Artaud, and while there 
his will was made Particulars of the will appeared in 
the Gentle matC s Afat^astne for 1822, p 650 , the instru- 
ments, telescopes, observations, &c , were given, on 
account of his advanced age, to his son for the purpose 
of continuing his studies " It is not necessary to Stay 
how nobly Sir John Herschel redeemed the trust con- 
fided to him. All the world knows of his Survey of the 
Southern Heavens, in which he completed the review of 
the sky which had been begun and completed for the 
northern hemisphere by the same instruments in his 
father's hands " During the next three years the time he 
was able to spend in work was devoted to putting his 
papers in order, but he was daily becoming more and 
more feeble. 

Herschel died on August 22, 1822, at the age of eighty- 
four years He was buried in the church of St Lawrence 
at Upton, near Slough, and a memorial tablet was placed 
over his grave with an epitaph which some have ascribed 
to the late Dr. Whewell, others to a Provost of Eton, 
with three lines from which we may close the present 
notice, reserving for a concluding article the consideration 
of the scientific labours of William Herschel, which forms 
the subject of Prof. Holden’s last chapter. 

" JVbvts artu adjufntntit tnnutus 
OifaT tps£ exeogitavU HpirficU 
Calorum perrup^t etaustraj* 

J. R. Hind 


A POLAR RECONNAISSANCE 
A Polar Reconnaissance : being the Voyage of the 
Jsbjorn*' to Novaya Zemlya in 1879. By Albert H. 
Markham, F R G S., Captam R N. Maps and Illus- 
trations (London ; Kegan Paul and Co., 1881 ) 

A " RECONNAISSANCE’* in military parlance is, we 
understand, a preliminary to a serious attack in fuU 
force , and in this sense Capt. Markham evidently uses it 
m the work before us Had we any doubt of this, on a 
perusal of Capt Markham's story of his summer cruise, 
the preface by Mr. C R Markham would set that doubt at 
rest But indeed the whole tone of the volume bears on 
the resumption by Government of the search for the Pole, 
and Mr. Markham's preface is essentially a catalogue of 
the qualifications of the Captain for the command of an 
Arctic expedition. Apart from the questionable taste of 
this preface and the unpleasant feeling that the book as a 
whole has been written with a purpose, most of those who 
are competent to form an opinion will agree with us that 
in this direction Capt Markham's work is premature 
There is, we are glad to think, little chance of any 
Government Polar Expedition being sent out for a long 
time to come. No good could accrue to either science or 
navigation from an expedition similar to our last expensive 
failure, and even the additions to mere geography could 
be of the most trivial importance While we should be 
glad enough to see the whole of the Polar area explored, 
and to know whether the "apex of the world" is land or 
water, we are content to wait until polar problems of 
much greater scientific importance are solved The 
result of Sir George Nares's expedition has been to 
compel the enthusiasts on behalf of the Smith Sound 
Route to abandon it as hopeless, and seek for some other 
gateway to the Pole. In this it may be found they have 
been too hasty, for indeed our knowledge of the con- 
ditions of the Polar area is of the scantiest The expe- 
dition sent out in the Jeannette by Mr. Gordon-Bennett 
has been given up by many for lost ; though wc are glad 
to learn that the U.S Government have resolved to send 
out a search expedition Within recent years the route 
by Franz- Josef Land has become a favourite with many, 
though why this should be so it is difficult to fathom, 
seeing that we know scarcely anything about it. It was 
discovered six years ago by the Payer-Weyprecht expe- 
dition, and since then It has been twice visited— by the 
Willem Barents m 1879, and by Mr. Leigh Smith in his 
yacht last year. Mr. Smith, as we showed at the time of 
his return, did some excellent work, having traced the 
land to a considerable distance to the north-west He 
returns again next summer, and we trust he will be able 
to add still farther to our knowledge not only of the land 
Itself, but of Its physical and biological conditions, past 
and present. One or two enthusiasts who hail the 
discovery of a barren Arctic islet as if it were a new 
world, have rushed to the conclusion that Franz-Josef 
Land would form an excellent basis from which to storm 
the Pole. But w6 consider it useless to discuss the 
question. In a recent article we showed that in every 
country but our own scientific geographers have come to 
the conclusion that a mere search for the Pole is a wanton 
waste of resources, and that the only effective method of 
adding to our knowledge of the Polar area is by a series 
of observations continued over several years earned on Ht 
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permanent obAerving stations all round the Arctic le^on 
Preparations are now being actively made to begin this 
work next year, and before that tune we trust our own 
Governinent will have seen it to be its duty to join the 
international scheme, If the Geographical Society really 
wishes to advance scientific geography, let it use its influ- 
ence to promote this end , surely it has a higher conception 
of geography than that it consists of mere topography. 

Leaving the purpose of Capt Markham’s book out of 
account, itis veiy pleasant reading He did not break 
up any new ground, but he is a good obscr\er, and has 
been able to make some fresh additions to what is already 
known of Novaya Zcmlya and the neighbouring seas. 
He accompanied Sir H Gore Booth in the Noiwegian 
cutter, the Istjoni^ from May to September, 1879 
They sailed along most of the west coast of Novaya 
Zemlya, passed through Matotschkin Schar into the 
Kara Sea, and sailed down the cast coast some distance , 
afterwards pushing northwards they reached to within 2° 
of Franz-Josef Land, which was all but touched by the 
Wtlicm Barenh^ with which the Ishjorn had forgathered 
in the Schar Sir H Gore Booth’s object was sport, and 
very good sport he had, both on the sea, the ire, and 
Nova) a Zemlya Capt Markham made some useful 
obseivations on the movements of the ice, and brought 
home valuable collections in zoology, geology, and 
botany, which have been examined and arranged by a 
number of specialists, and printed as an appendix to 
Capt Markham’s nnirative He is really skilful in the 
use of his pen, and the story of bis cruise is quite 
delightful leading Sir Joseph Hooker’s account of the 
plants of the little expedition in the appendix is specially 
interesting Comparing, then,” he says, ” the Floras of 
the three high Arctic meridians of Novaya Zemlya, lat 
7o''-77°, long E 60^ , Spitzbcrgcn, lat 76J'’-8oJ^, long E. 
20'^ ; West Greenland and Smith’s Sound, &c , lat 7i'’-82“, 
long W 6 o'’- 7 o'’, wc find that they present great differ- 
ences, Greenland being the most remarkable — i From 
the number of species of European types it contains 
which there reach so veiy high a parallel, 2 From 
differing more in its flora from Spitzbergen and Novaya 
Zemlya than these do from one another, and, 3 From 
the absence of Arctic Legwnino^cc^ Cniiha, and various 
other plants that extend elsewheie around the Arctic 
circle These facts favour the conclusion which I have 
expressed m the Appendix to Sir G Nares’s narrative 
(ij. 307), that the distribution of plants m the Arctic 
regions has been meridional, and that their subsequent 
spread eastward and westward has not been sufficient to 
obliterate the evidence of this prior direction of migration. 
To this conclusion I would now add, that whereas there 
is no difficulty in assuming that Novaya Zemlya and the 
American Polar islands have been peopled with plants by 
migration from the south, no such assumption will exp lai n 
the European character of the Greenland, and especially 
the high northern Greenland vegetation, the mam features 
of which favour the supposition that it retains many plants 
which arrived from Europe by a route that crossed the 
Polar area itself, when that area was under geographical 
and climatal conditions which no longer obtain,” 

There are several very good and apparently new illus- 
trations of scener)' in Novaya Zemlya, evidently from 
photographs, and two useful maps. 


j OC/R BOOK SHELF 

Contributions to the Agricultural Chemistry of Japan 
I P^rof E. Kinch. {Trans Asiatic Soc. of Japan, 

This interesting and valuable paper opens with an 
historical survey of the question ” Is the soil of Japan 
generally fertile ? ” The observations of former travellers 
I and the evidence of recent investigators are used in 
order to show how far the productiveness of Japanese 
I soils IS due to natural fertility^ and how far to artificial 
condition^ using these terms m the agricultural senses 
usually attached to them in England. Prof Kinch has 
collected some analyses of Japanese rocks made by 
various authonties, and has supplemented them by 
analyses of nine soils The results, so far as nitrogen 
and immediately available phosphoric acid and potash 
are concerned^ do not point to any high degree of natural 
fertility. Passing from the soil-question to that of manures, 
he gives analyses of fossil shelfs and of various vegetable 
ashes employed for enriching the land An examination 
of crude nitre yielded 56*5 per cent of pure potassium 
nitrate The Japanese use certain leguminous plants 
for -green manuring , they also employ as manure the 
cakes of oil-seeds, malt dust from nee, millet, and barley, 
the residues from the manufacture of nce-beer and soy, 
and the "cleanmgs” of nce-grain Analyses of these 
materials have been made by Mr Kinch. A waste pro- 
duct obtained m the manufacture of indigo was found to 
contain about 3 per cent of potash, 5 75 per cent of 
phosphorus pentoxide, and nitrogen equal to i 70 per 
cent, of ammonia. 

After a few remarks on fish manures and the composi- 
tion of the sweepings from barbers’ shops, Mr Kinch 
turns to the subject a( Japanese foods. The '' glutinous ” 
nee was found to differ from common rice mainly by con- 
taining less gluten-only 5 i percent instead of b’l— both 
figures being extremely low for a mam article of diet In 
this particular three kinds of Japanese millet gave more 
favourable figures, about 1 2 being the average percentage 
of gluten or flesh -formers. 

Mr Kinch has examined the soy bean and its chief 
products with care A white round variety of this legu- 
minous seed gave no less than 21 per cent of fat and 
nearly 38 per cent, of albuminoids or flesh-formers. The 
seeds of Pkaseolus radiatus contained about ( per cent, 
of fat and 18 per cent of albiimmoids The gigantic 
radish of Japan much resembles the common turnip in 
composition, and contains 95 per cent of moisture. The 
analyses of seaweeds eaten in Japan are numerous, and 
furnish some interesting facts concermng an important 
source of food greatly neglected in Europe A few details 
concerning the waters of Japan and certain matters 
relating to the silk industry conclude a paper which, 
though It IS of necessity unsystematic and imperfect, yet 
Contains a large amount of condensed and useful informa- 
tion about the chcmico-agricultural subjects which the 
author discusses. A. H. C. 

Experimental Chemistry for Junior Studenit, By J. 

Emerson Reynolds, M.D,F.R.S. Parti. Introductory. 

Pp. 142 (London Longmans, Green, and Co., 1881.) 

Thb aim and the plan of this little book clearly mark it 
out among the numerous small treatises on practical 
chemistry which flow in such a steady stream from the 
press. 1 be aim is to teach a beginner in chemistry the 
le ading pnngples of the science by a graduated course 
of experiments which he la himself to perform ; the plan 
IS to begin with the Aiadameiital differoices betwim 
chemical and mechanical action, and to lead the experi- 
mentalist on to the laws of definite proportion, and of 
general chemical action. Quantitative experiments are 
introduced at an euly part of the course ; those chosen 
seem to be well suited for the fulfilment of the author’s 
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aioii being fairly easily conducted^ and at the same time 
definite and trustworthy in their results. 

The principal chemical differences between metals and 
non-metals are illustrated by experiments on hydrogen 
and oxygen j the meaning of the terms "acid,’' ‘'base," 
"salt," &c , are clearly demonstrated by experimental 
evidence The clearness of the enunciation of the fun- 
damental assumptions of the modern atomic theory ; the 
method, experimentally illustrated, of determining mole- 
cular and atomic weights ; the experimental proof of the 
splitting of elementary molecules in chemical changes ; 
the method of determining the atomic heat of a metal , 
the proof of the gaseous laws , the determination of the 
volume of unit weight of hydrogen, and the application 
of this determination to the calculation of the weights of 
gaseous volumes generally , these and other experiments 
and deductions arc all admirably described 

The author is certainly to be congratulated on the pro- 
duction of this book , the care and trouble bestowed on 
it are doubtless not to be measured by the small number 
of pages which it contains , the lesult is most satisfac- 
tory. No belter guide to the study of chemical science 
could be placed m the hands of the beginner than this 
modest little volume of Prof Reynolds'. M M. P M 


LETTERS TO THE EDITOR 

[ Tht EdUvr dots not hold himself resfonsthle for opimons expressed 
by hit correspondints. Neither can he undertake to return t or 
to correspond with the writers of rejected manuscripts. No 
notice IS taken oj anonymous communicaiions. 

The Editor urgently requests correspondents to keep their letters as 
short as possible The pressure on his space is so freat that ti 

ts impossible otherwise to ensure the appeal ante even oJ conr 
mumieaiioHJ containing iniereTtmi^ ana navel facts J\ 

Barometric and Solar Cyelea 

1 SEE that Prof, Hill req^ards the barometric evidence ns 
favourable to the hypotheiiis that the bun is most powerful when 
there are fewest ^pots on bu surface. Per hap 1 may therefore 
be allowed to stale the reasons which have induced me to enter- 
tain a contrary opinion, which are, I imagine, the same as have 
also occurred to ol hers. I quite agree with Pi of Hill that the 
true relation between the variations of ^uii-spot area and baro- 
metric pressure will ulimiaidy be discovered by means of the 
admirable wcaiher-maps of the United States Nevertheless, 
we must wait until these have been produced 111 sufficient 
number before we attempt to generalise. 

I do not think therefore that Prof. Hill is warranted in 
drawing any conclusion from a single map, however important, 
such os that for July, 1878 — a lime of minimum sun-spot'*. 

Refemiig to your article (Naiure, vol, \xi p 567), I find 
the evidence from this map to be summarised as rollowi — 

"It may be worth remarking that this increased pressure over 
the oceans and diminished pressure over the land of the northern 
henusphere is in accordance with what might be ex|)ectcd to 
result from an increased solar radiation , whilst on the other 
hand the increased pressure over Southern and Central Asia, 
and diminished pre>>sure in the southern hemisphere, is not in 
direct accordance with this supposition " 

It thus appears that LhL*i evidence is afler all of a very mixed 
nature. 

Regarding the unequal distribution of barometric pressure as 
without doubt caused by the sun, we may with much justice 
imagine that whenever the sun is must powerful these peculiarities 
of distribution will be greatest and most apparent. If we now 
look at a map of isobanc lines (Buchan, " Handy Book of 
Meteorolopr ") we shall hnd that the Indo-Malayan region is 
one that for the mean of the yesr has a barometne prcsiure 
probably below the average. Now during yeara of powerful 
BoUr action we should imagine that thes peculiarity would be 
increaBed, But this is precisely in hat all tne Indian observers 
have found for yean with most sun spots. On the other hand, 
Western Siberia in the winter season has a pressnre decidedly 
above the average, and we should therefore imagine that dunng 
yean of powerful solar action the winter pres«-ure in Western 
Siberia would be particularly high This again is the state of 
things that Mr. Blanford has found in his discussion of the 


Russian stations (Nature, vol, xxi p 479) to correspond with 
year^ of most sun spots 

It therefore appears that the barnmelnc evidence, as for as it 
goes, IS favourable to the belief ihiit years of maximum sun spots 
are years of greatest solar power, Bali ouk Sikwart 


Bi-Centenary of Calderon 

I AMiequcsted by H E. Don A Aguilar, Secretary- Gen era I of 
the Royal Academy of Science of Sladnd, to beg you will have 
(he goodness to insert m your joui 11a] the inclosed notice from 
that body, offering a pri/e fur m essay on the works of 
Calderon de la Barca 1 am awaie that Ihe other Aca- 
demies (History and Spanish) h.-ive already offered prizes for 
similar unrks, but this being mtiiiiatcly x^sotiated with science, 
the Academy m that branch has thought it desirable to offer a 
separate and special one 

1 trust T may count on your kind hospitality for a foreign 
colleague if not trespassing ton far on yuur valuable space 

F. J UlL\Rr>E-SEAVER 

Consei value Club, St James S licet, S.W , March ii 

Royal Academy of St ii-Nt i-, Madrid 

Progtamme {adopUd by the Council) for fht adjudication of a 
Pine in Commemoration ef the Ri-ctntcnary of Calderon 
dc la Bana^ 1681, May 25, iSSi 

The Koval Academy of Science of Madrid being desirous 
amongst olhera of commemnnling the hi-cenlcnary of the great 
Spanish dramatic poet Don Eedio Calderon de la Barca, offers 
a pn^ fur ]iublic competition on the following theme — 

"The conception of Naiure and her lawb dcducible from 
the works of Calderon, as the expre-^sion of the standard of 
scienlifiL knowledge amongst individuals at that period who, 
without specially professing ■‘Ciencc, excelled in the cultivation 
of letter** An analysis of lilt works of coutcmpor.iry poets in 
support of their Ihcine being optional with competitors " 

Condit\on\. 

Article I — The author of the 'uccessFul e-^say will receive a 
pri/e consisting of a bronze medal with the legend of the Royal 
Academy of Science and the sum of 500 pesetas (20/ ), as also 
200 copies of the prize essay prmted and bound at the cost of 
the Academy, 

Arucle 2,— The cumpetitiun shall remain open from this date 
up to tbe lOth May next. 

Ariide 3 — Tlie essays be wiilten m Spanish or Latin 

Article 4 — TTic^c must be delivered or forwarded to the 
Secretary of the Academy (II. E Don A Aguilar, 2, Plaza de 
la Villa, Madrid) befure the above date, ^nth a dmtmctive 
endorstuneiit on the outer cover, so as to be easily recognised, 
but wirhouL further notes or indication whatever 

Accompanying the essay the author must transmit a scaled 
letter licaniig the same endoisement as Ihe essay itself, and 
containing j/i\ide the name and ndciri ss of the author. 

Further tondiliuna may be learned from 

A Ai.uilar, Secretary-General 

2, TLiza dc^Ia Villa, Madiid, 1 ‘ebruaiy 12 


The Photophone 

T HREF years ago, wbibt expiriinenling on the action of radiant 
heat and light on the electneal resistance of substances, I was 
induced 1(1 believe that cuatiiig stlcnium with varnish or lamp- 
black would largely increa'^e its scii'-ibility to light, I theiefore 
annealed a stick of lelenmm about 2 cm in length and 5 cm in 
dianurter, having previously melted into each end a phliiuim 
w'lre, and thiib ulilamcd a specimen which, though of ^try high 
resistance, wax exceedingly sensitive to the action of hght The 
effea of dilfnsed daylight was tested in the following manner — 
The specimen was placed In a glass Iiox and connected directly 
with two Leclonche cells and a veiy delicate Thomson's galvano- 
meter having a resistance of 6000 ohms , a deflection of, as far 
as 1 now remember, about 300 divDions of the ^cale was pro- 
duced, and the light wa.s then brought to zero by means of the 
adjusting magnet; a dark blind which had previously been 
drawn donn was now pulled up, and ihc result was a deflection 
of about 100 divisions in the same diiection as before The glass 
box was placed three yards in fiont and a little to one side of 
the window, which wss closed, and ihe sun at the time (about 
4 p.m. July, 1877) was on the other side of the house. The 
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neleniuin waii then coated with shelMac vamish, and about two 
hourji afterwanlj a^ain tested id the same manner as before, when 
the li^ht was found to produce a dedecLion of 220 divisions, or 
more than twice the previoiu amount. The action of radiant 
heat was Bimilax to that of light m the case of this particular 
Bpecimen, but 1 have little doubt that any specimen may be 
rendered more sensitive to light by coating it with vamish or 
lampblack. I hope that this snggestion will prove of service to 
those philisophera who may aspire to "hear a beam of light" 
or to *' see by electricity," and shall be glad to lieai that such 
has been the case Hejidehi' Tomlinson 

King's Cidlege, Strand, March 7 

Cave Animals and Multiple Centres of Species 

The readers of Seoiper’s *' Existenrbedingungen der Thiere,” 
now translated into Kuglish, will find (vol 11 p 268 of the 
German edition) an Interesting discussion on the quesbon of 
monophylctic or polyphyletic evolution of bpecies, the author 
decidedly inclining to the Utter hypothcM^. Coii'.idermg that at 
the root of ihe manifold and dimcult problems here involved, 
there is the relatively simple one of single or multiple centres of 
each species in a biographical sense, 1 t.ike leave to ask the 
following queatiDi), hoping for an answer frojj among your 
readers verged in these milters. 

To me it seem-, impossible to nuintam the single centies of 
species in a strict and dcAiiite sense without also iiiairitaining the 
single progenitor of each species, which latter view, formerly 
considered as a necessary assumpn jii, lias been given up by Mr 
Darwm 111 Chapter IV. of the later editions of the “ Origin of 
Species" (5lh ed p. 103, 104) Of cour^ie the acceptance of 
Singh centre in the sense of more 01 less rcsbicted area, of 
ongmalion, may remain valid for the vist mijonty of species— 
but this Is very different from considering it, once for all, a> ‘*n 
neccbs\ry consequence of the adopti m of Daiwinian views," os 
has been formerly said by Mr, lleiitham (Nature, vol 11 
P na) 

Now, I have souieti nes thought that there might be a ted fir 
tbc/assifif/t/y of multiple centres, wliicli, eventually, would amount 
almost to an experimental demonstration— namely whether thete 
au cases of the same spcvits of hhnd animals occumn^ in dijfetent 
caves distant from and without subhi ranean cjm/nitnu/ifton ivith 
each other? Should such ca5e3 occur it nould )jc nost improbable 
that the animals ui question had been transportcil from one cave 
to the other m the mo lifted state, and moat probabie that they 
had been independently evolved m each cave from identical 
specie^ which entered it from with iut I formerly noted one 
instance perhaps in point, \\l. a statement of IVof Cope’s 
(Nature, vol. vu p ii) that ** the blind fish of the Wyandotte 
Cave 19 the same as that of the Mammoth, the Amblyopsis 
ipelaeuSf Dekny," but I am not aw'ire whether subterranean 
communication li, or has been, impossible m this instance 
Perhaps more decisive cisea have bicome known of late ? 
Freiburg im Breisgau, March 4 I) Weiierhan 

Prehistoric Europe 

Will you kindly allow' me to correct a clerical error 111 my 
letter which appeared in Nature, vol xxiii p 433 For 
*' ‘ hash'up ' of the species,” read *' ' hash-up ' of species ” A 
nu Tiber of the species from the Upper or Interglacial lione-bei 
of Mont Perner (and some of which are mentioned m my letter) 
are of course too characteristically Pleistocene to be claimed by 
^rof Dawkins as Pliocene forms, and do not therefore appeir 
in his Lst of Upper Pliocene S[>eciefi to which I referred. 

Perth, March 14 James Geikie 


Measuring the Height of Clouds 

In Nature, vol xmi, p, 244, Mr. Edwin Clark gives a 
method whereby the height or distance of clouds may be 
measured. This end lias already been attained by me, several 
years ago, and I believe with adeonate success I have also 
worked out the method ki detail, so tnat its practical realisation 
no longer offers any difficulty. It h vciy simple and easy, and 
the apparatus ("nephoacopc") la not difficult to make A full 
description of the nephoscope will be found lu the ZntscAnft der 
Oesierreich Gts. fur Meteorologte^ edited by Jelinck and Herni, 
vol. 11, p, 337, in so far as the instrument serves for measunog 
^^dir ecHan and velocity of the passage of doud'i. In order ako to 
ascertain the absolute height of clouds (N B all without calcula' 


tion) I have introduced an improvement, This and a guide to 
practical use 1 have published in the same Zeitschnft (vol. U 
September, 1874, pp 257-61) I believe Mr. Edwm Clark will 
find m the article referrea to hia idea fully worked out. 

C. Braun, 

Kalocsi, Hungary, March J Director of the Observatory 


Occultation of 73 Piacium 

I ODSEHVED here this evening the occultation of 73 Fucium 
by Tupiter, which was predicted in your " Astronomical Column ” 
under the dale December 21, 1880 (Nature, vol xxui p 1B3). 
At ih 52in 3Cb G M.T the star was hanging on the limb of 
the planet, and by ih 54m it had entirely disappeared, 

Toe phenomena II strongly resembled the occultation of a 
sateUUe, except that the disappearance was more rapid But it 
was not imitantancous as I had expected The planet and ctor 
appeared to cohere for about one and a half minute. The 
contract in their colours was very marked, Jupiter appearing of 
a yellowish tinge, while the btar shone out white like a diamond. 
During the occultation the red spot was on the plinet's disk, 
and Its following end was in about the same meridian os the 
point of the star's occultation. 

I had DO micrometer, but I inclose a diagram showing the 
estimated pjints of occiiUation and reappearance. 



The (i M.T- of rcippearancc wai 2I1. 4401., when the star 
was again observed to hang on ta the planet'^ limb 

The telescope U'scd was a 4I inch refractor by Cooke 
equatorially mounted, with a power of 96, 

The planet IS a ^ veil placed for observation, -being nearly in 
the zenith 

Before and after the occultation Jupiter appeared as if with 
five moons, the star being almost indJiftinguishable from the 
satellites 

As the occultation could not be observed in Europe the^e few 
notes may possibly prove of some interest 

A diagonal (prism) e/cpiece was used in making the sketch. 
Meean Mecr, Lahore, February 3 H. CoLLETT 


Colours of Britiah Butterflies 

Most of the protectively coloured British butterflies pair either 
on the ground as the “ BIucb," or on low herbage as the majority, 
or on the leaves of trees, aBjaomeof the “ Hair-streaks,” and with 
closed wing<i The wings of both sexes are usually opened u 
widely as pissible immediately before copulation. 

I have been struck by the fact, which I may mention in refer- 
ence to the remark of Mr, J. Innes Rogers (NATURE, vol. xxiii. 

S ' ^ never seen the " peacock " attacked by any 

ntish bird, and I have often watchea him flaunting hli colours 
in the presence of shrike^, flycatchers, and other — one would 
imagine dangerous —company. W, Clement Lev 

Ashby Parva, Lutterworth, March 11 


Lecture Representation of the Aurora BoretJle 
I HAVE recently emplo3'ed a simple device for giving to an 
audience a vivid idea of u i aurora, and that hia been to paint a 
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repreacDUtion of it with Balmain's luminous painl. When dry 
the drawing may be hunf up in the lecture-hall and covered vi im 
black tissue-paper until required At the appointed time the 
bahts are lowered, the tissue paper withdrawn, and magnesium 
wire burnt in front of the pamting, I heul la^t w'eek the pleasure 
of showing this to an audience of 500 persons, and from the 
expressions of curiosity and approval found it to be a very 
taking experiment, Wm. Ackruyd 

Sowerby Bridge, March lo 


Squirrels Crossing Water 

Having read in Naiure the two interesting cominuuicalions 
on Squirrelh Cr(j«-sing Water, I was so free as to cite them in my 
paper LutrUr, requesting the readers Lo let me know whether any 
of them bud seen instances of snuirreJa taking to wate^here 111 
Bohemia. Upon this 1 received rrum my fnend Prof A Tirnneh 
of Litomysl the following — 

" You seem to doubt of squirrels taking to water, and 1 haslcn 
to give you notice of what I myself witnessed vhen a boy With 
the help of other young fellows like myself 1 succeeded in driving 
a squirrel down from an old a'>h-trce that stood in our garden, 
not far from the Kivcr Medhuje (Meian) The tquirro must 
have come from the other side of the water, vhere there was a 
wood, and must have crossed the river. Of this however I 
cannot be sure, but when driven down from the tree, and i<ceing 
its way to landward cut ofT, the squirrel turned to the river, and 
sprang in, 1 following it. Now it swam very cleverly, but 
was overtaken by me in the middle of the water, and brought 
back m trmmph, of course with my hands all bleeding from Us 
sharp teeth, which the animal uaecl cleverly too.^' 

Prague, March 13 T V SiXdek 


TacituB on the Aurora 

There is a passage in the “Germania” of Tacitus (chapter 
xlv.) which I do not think can have ever been examined by the 
historians of natural science, or it v ould have created a con- 
siderable stir amongst them Side by side with a plain account 
— probably the earliest written one — of an arctic twilight, there 
lurks in it a description of the aurora borealis, which moreover 
lends countenance to the still prevading notion that the northern 
lights are eccompamed by sound 

Speaking of the Suiones, a tribe on the northern borders of 
Germany, the great wnter says — “Beyond them Is another sea, 
calm even to stagnation, by which the circle of the earth is 
believed to be surrounded and confined , because the List gleam 
of the setting sun lingers till he rises again, and so brightly that 
It dims the stars. It is believed too that a sound is heard, that 
the forms of gods and rays from a head are seen (persuosio 
adjicit sonum audin insuper formas deorum et radios capitis 
odspici) Up to that point [howeverj—aud the report [I have 
given] IS true — everything is natural.” 

As lo the question of sounds being heard, the dm of carls and 
factories in our city, and the roar of trams in our suburbs make 
an observation here for determining it impossible ; while the 
rarity of the phenomenon in England generally keeps ‘^pcclalors 
from beinE on the watch But I have heard an intelligent old 
man who has often gazed on the bright streamers during the clear 
still nights of Aberdeenshire declare ihat he has plainly observed 
sharp switching sounds to proceed from them It seems to me 
probable, since electricity can change into sound and takes part 
in producing the aurora, that the spectacle is attended by 
audible vibration^. M. L. House 

Chlslcburst, Kent 


ON THE PRACTICABILITY OF LIVING AT 
GREAT ELEVATIONS ABOVE THE LEVEL 
OF THE SEA ^ 

“ T J P to this time most of the loftiest portions of the 
^ earth are totally unexplored, and this arises princi- 
pally from the fact that the mountaineer, in addition to 
experiencing all of the troubles which occur to other 
travellers, has to deal with some which are peculiar to his 
work, I do not now refer to the 'distressing hxmor- 

* Ealncti mode, by permiSMon of ilie author, from a leclurc delivered 
by Edwud Whymper 10 the Sof^iely of Arts in tbe lliealn at Soiilh Kcn- 
ifogton, March g, 1BS1— “On Lhimiiorazo and Cotopaxi ’’ 


rhages,' 'alarming vomitings,' and 'painful excoriations' 
which are said to afflict him Hemorrhage and excoria- 
tion are rather large words, and they aic apt to be alarming 
if they are not translated But they do not seem so very 
formidable if they are rendered 'bleeding at the nose' 
and 'loss of skin through sunbuin ' , and it may perhaps 
tend still further to allay alarm if I say that I have never 
known bleeding at the nose to occur upon a mountain 
except to those who were subject to the complaint ; while 
with regard to vomitings, although such unpleasant oc- 
currences do happen, they have only been known when 
persons have taken that which has disagreed with them. 

"There is, however, behind these, another trouble, which 
cannot be dismissed so lightly All travellers, without 
exception, who have ever attained to great altitudes, have 
spoken of having been affected by a mysterious complaint, 
and this complaint is kno^^n to affect native races living 
111 high mountain icgions, as well as casual travellers 
With us it IS usually called mountain sickness There 
are many native names for it, and numeious conjectures 
have been put forward as to ils cause Very commonly it 
IS supposed to be the work of evil spirits, or mysterious 
'local influences' , but there is no doubt that it is simply 
an effect which is the result of the diminution in the 
atmospheric pressuie which is experienced as one goes 
upward The reduction which takes place at great heights 
IS quite sufficient to account for disturbance of the human 
system At 20,000 feet pressure is less than half the 
atnouui that it is .it the level of the sea , that is to say, 
whereas at the level of the sea atmospheric pressure is 
gener.illy c.ipable of sustaining a column of mercury of 
thirty inches, at 20,000 feet it will not sust.iin a column of 
fifteen inches, * * * # x 

" From air-pump experiments, and from purely philo- 
sophical considerations, it is obvious that the human 
system must be liable to derangement if subjected to 
sudden diminution of the atmospheric pressure to which 
it has been accustomed These disturbances have often 
been so severe as to render mountain travellers incapable, 
and their lives well-nigh unendurnble , and it is scarcely 
to be wondered at that they have endeavoured to escape 
from the infliction by descending into lower regions. 1 
do not know a single instance of a traveller who, having 
been attacked in this way, has deliberately, so to speak, 
sat it out, and had a pitched battle with the enemy. Nor 
am 1 aware that any one has even suggested the bare 
possibility of coming out victorious from suc'h an en- 
counter Yet, upon doing so, depended the chance of 
pushing explorations into the highest regions of the earth ; 
and I long felt a keen desire to know whether my own 
organisation, at least, could not accommodate itself to the 
altered conditions From considerations which would 
occupy too Jong to enter into now, I gradually acquired 
the conviction that patience and perseverance were the 
principal requisites for success , and ihe journey of which 
I am now going to speak was undertaken with the view 
of bringing thib matter, amongst other ihings, to a definite 
issue. Ill the course of it we camped out at very great 
heights Twenty-one nights were^spent above 14,000 feet 
above the level of the sea , eight more above 15,000 feet; 
thirteen more above 16,000 feet ; six more above 17,000 feet , 
and one more at 19,450 feet. I shall not now anticipate 
what you will presently hear, and 1 have made these 
preliminary observations lo render less frequent the inter- 
ruption of the narrative, and for the purpose of explaining 
allusions in it which diight otherwise perhaps have been 
only half- understood " 

After descnbing ihe route taken to Chimborazo, Mr. 
Whymper proceeded to mention the first journey he made 
to that mountain ; and said that whilst returning from it 
to the town of Guaranda (8870 feet), whilst still about 
13,000 feet above the sea, he was overcome by dizzincssj 
feverishness, and intense headache, and had to be sup-r 
ported by two of his people for the greater part of the 




46 o nature iJl^rcA 17, 1881 


way ''Imagining that 1 was attacked by fever, I took 
thirty grains of sulphate of qumme in the course of the 
night, and was covered up with a mountain of blankets ; 
but next morning there was nothing the matter, and as 
the symptoms were precisely those which occurred at a 
later period, when we were c^ndently affected by low 
atmospheric pressure, I ultimately concluded that it was 
through this that the indisposition was caused 

“ At this point allow me to say a few words further with 
regard to the troubles which occur to persons who get to 
great altitudes Although the heights of the Andes which 
we were about to visit had not been well determined, 
there was reason to believe that several of them ap- 
proached, if they did not exceed, 20,000 feet At the 
time of our departure there weic only three toleiably 
well- authenticated instances of persons having 1 cached 
that height on land, and I could learn nothing whate^e^ 
which was of the least service respecting the experiences 
of those who were engaged in those expeditions But 
from others, who had reached altitudes of from 17,000 to 
iB,ooo feet, 1 heard a confirmation of my supposition 
that, at such great elevations, 1 ought not to expect a 
continuance of the mini unity from mount am sickness 
which I had hitherto enjo>ed 

" I made up my mind, therefore, before we left, that, 
sooner or later, we should suffer like the rest of the 
woild , but, being of opinion, as 1 have already said, 
that patience uould overcome mountain sicknesis, iL was 
my intention, on all our expeditions, first to establish 
camps as high as wc could foice the natives and mules 
As it would be impossible to retain the natives at those 
positions, It bcLamc necessary to provide ourselves with 
food sufficient for weeks, or even for months, so that, in 
the event of our failing in our enteipriscs, either 
from badness of ueathcr, mountain sickness, 01 othei 
causes, wc should not have the mortification of being 
obliged to abandon oiii positions simply from want of 
sustenance " 

Mr Whynipcr then dcscubcd the establishment of 
his second camp on Chimborazo at the height of 
16,500 feet above the lc\el of the sea, and «5aid, 
** Although we had succeeded in establishing our 
camp on the selected spot, it had only been done 
by the greatest exertions on the part of my people 
and then beasts The mules weie foued up to the 
very last yard Chat they could go, and staggering under 
their burdens (which were scarcely more than half the 
weight they were accustomed to carry), slopped repeatedly, 
and by their trembling, falling on their knees, and general 
behax'iour, showed that they had been driven to the verge 
of exliaustion When we arrived at the bccond camp, we 
ouL selves were m good condition , which vviis to be ex- 
pected, as we had ridden up the entire distance from 
Guaranda , but within an hoiii I found myself 1)ing 011 
my back, along with both of the Carrels, placed itors-iU~ 
Lombatj and incapable of making the least exertion We 
knew that our enemy was upon us at last, and that we 
were experiencing out first attack of mountain sickness 

“We were feverish, had intense headaches, and weie un- 
able to satisfy our desire foi air, except by breathing with 
open mouths This naturally parched the throat, and 
produced a craving for drink, which we were unable to 
satisfy, partly from the difficulty of obtaining it, and 
partly from the difficulty of swallowing it hor, when 
we got enough, we were unable to drink, we could 
only Sip. and not to save our lives could wc have taken 
a quarter of a pint at a draught Before one-tenth part 
of it was down, we were obliged to stop for breath, and 
gasp again, until our throats were as dry as ever Besides 
having our normal rate of breathing largely accelerated, 
we found it impossible to get along, without ever) now 
and then giving a spasmodic gulp, just like fishes when 
they arc taken out of water. Of course there was no 
desire to eat ; but we wished to smoke , and found that 


our pipes almost refused Co burn, for they, like ourselves, 
wanted more oxygen. 

This condition of affairs lasted all night and all the 
next day, and I then managed to pluck up spirit enough 
to get out the chlorate of potash, which, bv the advice of 
Dr Marcet, 1 had brought in case of need. Chlorate of 
potash was, I believe, first used m mountain travel by 
Dr Henderson, in the Karakorum range, and it was sut^ 
scquently employed on Sir Douglas Forsyth's Mission to 
Yarkand in 1373-4 The surgeon to the expedition states 
that he distributed little bottles of it amongst the members 
of the embassy, and says that, from his own experience, 
he can testify to its value in mitigating the distressing 
symptoms produced by a continued deprivation of the 
natural quantity of oxygen in the atmosphere. Before 
my departure, Dr. Marcet urged me to experiment, with 
the view of confirming these experiences. Ten grams to a 
wine-glass of water was the dose recommended, to be 
repeated every two or three hours if necessffy. 1 say 
distinctly that I thought it was of use. though it must be 
admitted it was not easy to determine, as one mtght have 
recovered just as ell without taking any at all Anyhow, 
after taking it the intensity of the symptoms diminished, 
there were fewer gaspings, and in a degree a feeling of 
relief I am so far in favour of its use, that I shall 
always carry it on futuie expeditions Louis Carrel also 
submitted himself to experiment, and seemed to derive 
benefit, but jean Antoine, the elder of the two, sturdily 
refused to take any doctor's stufi', which he regards as an 
insult to intelligence *##**# 

“ It seems curious to relate that Mr Pern ng (interpreter^ 
did not appear to suffer at all. Except for him we should 
have fared somewhat badly He kept the fire going —no 
easy task, foi the fire appeared to suffer from want of 
oxygen just like ourselves, and it required such incessant 
blowing that I shall consider foi the futiiie a pair of 
bellow's an indispensable part of a inountamecFs equip- 
ment Mr Pen mg behaved on Chimborazo in an ex- 
emplary manner. He melted snow, and brought us 
drink, and attenried to our wants m general, It goes, 
theief^ore, somewhat against the gram to say that he had 
been for a number of years in Ecuador much addicted to 
pursuits which play havoc with the human frame He 
was 50 far debilitated that he could not walk a quarter of 
a mile on a flat road without desiring to sit down, or 100 
yards on a mountain side wiihout being obliged to rest 
Had I been aware of his previous history, he certainly 
would not have accompanied us 

“You will naturally inquire— ‘How can you account for 
this man, of shattered constitution (who also was no 
mountaineer) being unafl'ccLcd, when the three others, 
who where all more or less accustomed to high as- 
cents, were for a time, completely incapabJe ^ The 
explanation appears to be this. Perring had been for a 
long time residing in the interior, at heights of from 
9000 to 10,000 feet, and had several tunes passed back- 
wards and forwards over the Arenal, a height of over 14,000 
feet. The mean elevation at which he had resided during 
the previous ten years was, in all probability, much higher 
than the mean elevation at which wc others had lived , 
and it would probably have been found, had he been sub- 
jected to examination, that his manner of respiration, and 
even his organs of respiration, had become better adapted 
to a pressure of 16^ inches, which was the height of the 
mercurial column at our second camp * * * 

Mr Whymper and his Italian mountaineers remained 
in the same condition for several days At length the 
Carrels, becoming better, were eager to be off exploring, 
and they were sent upwards to find a higher camping 
place “ They returned soon after dusk, both extremely 
exhausted. They could scarcely keep on their legs, and 
threw themselves down and went to sleep, without eating 
or drinking. Their condition, and the report which 1 heard 
next day, rendered it certain that our second camp, as a 
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atarting-point, was not placed hi^h enough It appeared 
that the Carrels, neglecting their instructions, had made a 
push towards the summit, but had reached a height of only 
about 19,000 feet. As they were quite unencumbered, 
carrying no instruments, and only enough food for their 
own use, and had no traveller to look after, and yet came 
back quite exhausted, it was obvious that we should have 
to get still higher up before we could make a serious 
effort to reach the summit. So, as soon as he was well 
enough, I sent Louis with Pening down to the first 
camp to fetch up a tent, which had been left there, and 
when this arrived we were in a position to go forward 
again. 

“ On the following morning I went myself up the ridge 
to look for a higher camping place, and found one on 
the eastern side on some broken rocks, at a height of 

17.400 feet. By this time I was in rather better condition 
than the Carrels, Feverishness had dibappeaied, and 
my blood had resumed its normal temperature. The 
gaspings had entirely ceased, and headache had 
gone. Yo.i will perhaps inquire how I knew' that I was 
feverish , for in regard to this matter one is often mistaken, 
and fever is supposed when it does not exist By the 
advice of the distinguished physician whose name has 
been already mentioned. Dr Marcct, 1 had provided 
mybelf with a registering clinical tliennometer for the 
purpose of taking blood temperature at great elevations. 
This was duly done, and in respect to this matter 
nothing more need be said than that at our gieatcst 
heights the temperature of the blood was (just as it is at 
the level of the sea; higher during periods of warmth, 
and lower when it was unusually cold , but stood at its 
normal height, when the thermometer was at 6o or there- 
abouts, and did not appear to be affected by low atmo- 
spheric pressure at all In recommending me to take 
this little instrument (which I have in my hand), Ur 
Marcet rendered me a great service , and amongst all 
the devices and instruments which have been pressed 
upon the attention of travellers in general, of late years, 

1 know nothing cqiud to it in importance By constant 
observation, 1 w.as able to detect the earliest advances of 
fever , and by taking proper steps m lime, was able to 
get through the entire journey without kiving an attack 
of fever worth meiUiunmg Its expense is ttiAmg, and 
it can easily be earned in the waistcoat pocket When 
we were first laid on our backs by mounl.nn sickness, 
It showed that my blood tempciatuic mounted to loo °4, 
but by the end of the year it had fallen lo Us usual 
height, VIZ , 98° btill, although the moie di'sagrceable 
symptoms hacT gone, we found ourselves remaining com- 
paratively lifeless and feeble, with a strong disposition 
to bit down when we ought to have been moving * 

Mr. Whymper then described his first ascent of Chim- 
borazo, and concluded his account of this mountain by 
baying, ''My rebidence on Chimborazo thus extended over 
seventeen days. One night was passed at a height of 

14.400 feet, ten at a height of 16,500 feet, and six at 

17,300 feet. During this time, besides ascending to the 
summit, 1 also went three times as high as 18,500 feet. 
When we quitted the mountain, all trace of mountain 
sickness had disappeared^ nor did it touch us again until 
we arrived at the summit of Cotopaxi * ♦ # 

The height of Cotopaxi is 19,600 feet Our camp was 
placed about 1 30 feet below the loftiest point, and it was the 
most elevated position at which any or us had ever slept 
We remained theie twenty-six consecutive hours, feeling 
slightly at first the effects of low pressure, having the 
same symptoms as we had noticed on Chimborazo , and 
we used chlorate of potash again with good effect, All 
signs of mountain sickness had passed away before we 
commenced the dcsccnti and they did not recur again 
during the journey * * ♦ # 

**ThiBj ladies and gentlemen, nearly brings my remarks 
to a close, and, in conclusion, permit me to say a word 


more in respect to mountain exploration in general. 
Amongst certain persons it is still fashionable to affect a 
description of scorn, bordering on contempt, for anything 
in connection with mountains and mountain work. None 
of us feel, perhaps, very deeply the criticism of those who 
arc evidently ignorant of the subjects on which they talk ; 
and, in this matter, speaking for myself, 1 rather look 
forward to the tune, which will surely come, when the 
study of mountains, the ascent of mountains, and even 
prolonged residence on moiuitains, will be found essential 
for the prosecution of a score of sciences Before this 
could be carried uliL, iL was necessary to learn whether 
life could be made endurable at great heights We were 
always haunted b> the fear of an invisible enemy who 
might strike us down at any moment What we wanted 
to know was, not whether life could exist at a height of 
20,000 feet (that was settled seventy-five yeais ago, by 
Lussac), but whether man could become so far habituated 
to the low pressure which is experienced at that height, 
as to be able to live without incon\enicncc, and to do 
useful work I went to the Andes in search of an answer 
to these questions, you have heard the story, and can 
form an opinion whether it affords encouiagcmcnt for 
the prosecution of exiiloration in other quarters." 


ON ^OME POINTS RELATING TO THE 
DYNAMICS OF RADIAN!' MATTER'^ 

AS the impoitant researches of Mr Crookes may be 
said to have made the evidence of the molecular 
state of matter (grounded on indirect reasoning) almost 
ocularly visible — the mechanics of gaseous matter there- 
fore acquiies a fresh interest. As some years back the 
present writer devoted much thought to the clear realisa- 
tion of the nature of the motions of the molecules of gases 
in connection with a proposed explanation of the mode of 
propagation of sound on the basis of the kinetic theory 
(published in the* Plnhsophttal Magazine for June, 1877)1 
It then appeared to him that the systematic regularity of 
the motions of the molecules of g.iscs was not in practice 
so generally appreciated as it might be , although of 
course the niiitlieiiiatical bisis of the subject was well 
established It has been not unusual to speak of the 
extreme “irregularity " of the normal motions of gaseous 
molecules— which is undoubtedly true of any molecule 
taken individually. The comparison of the molecules of 
a gas to a “ swarm of b^es ” (sometimes adopted), though 
no doubt highly convenient and useful to aid the con- 
ceptions in some respects, has probably gone to support 
(rather than not) the idea of a kind of confusion in the 
motions of the constituent molecules of gases , whereby 
the systematic legnlartty (or symmetry of the motion) 
tends to be left out of view This will i^erhaps appear 
more evident if 1 stale the following pioposition in regard 
to a gas, which is only a dnect coiullary from the esta- 
blished mathematical pnnciples— true in every state of 
the gas, but emphasised bv rarefaction. 

The normal motion of the moUtuUs of a ^as takes plate 
in such a that tilery point in the i\ a “ radiant 

point f such that viattei to and from that point (to 

a certain distance) tn the direction of rays , i.c as if a 
luminous point were situated at the point ui question 
Or more generally put If finely subdivided matter be in 
motion in space according to its own dynamics, every 
point of space becomes a radiant point , the extent^of the 
radiation of matter depending on its fineness (other things 
being equal) 

It IS, I believe, the losing sight of the systematic regu- 
larity (or symmetry) of the motion of the molecules or a 
as in its normal state, which (as it would seem, at least) 
as caused the connection of gaseous motion with the 
conditions for gravity to be overlooked — or the fact to 
escape realisation that on rarefying the gas, this symmetry 
of motion (existing m the normal state of the gas) gradu- 
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ally merf^es, without break of continuity, into the radiant 
streams of matter moving in the right directions to produce 
gravity under Le Sage's sheltering principle, without the 
necessity for adopting any of his postulates as to direction 
of motion, or assuming a supply^ of matter from ultra- 
mundane space in continudus currents (''ultramundane 
corpuscles ' j As this subject was carefully thought out 
and dealt with by me in the Philosophical Magazine for 
September and November, 1877, uc , 1 may peihaps 
claim some right to say a few words about "radiant 
matter/' ^ 

The immense importance — in its possible practical 
applications — of this remarkable self-correcting principle 
(directly based on the mathematical results of the kinetic 
theory) whereby particles of matter, left to their own 
d>namics, rigidly adjust iheir motions so as to move in a 
" radiant " manner [and to return energetically to this 
beautifully symmetrical kind of motion when after dis- 
turbance they are left to themselves], has, I venture to 
think, not been duly appreciated For, looking at the 
case broadly, it would seem that this dynamical principle 
is capable of adbrding a means for substantially satisfying 
at least three fundamental objects in nature For, firstly, 
It will appear evident that we can have thereby a means 
perpetually present m every point of space for tarrying 
energy in a 'radiant" manner [t e, in the direction of the 
rays of light from a point) in all possible directions. 
Second!}, by this automatic system we can have a 
mechanism capable of causing (under the sheltering prin- 
ciple of Le Sage) the approach of the molecules of gross 
matter at any point of space — such as exhibited in the 
phenomena of "gravity" and (under modifying conditions 
probably) the other phenomena of approach, "cohesion" 
and "cnemical action." Thirdly, since the "radiant" 
character of the motion is inevitably attended by an exact 
balance of the momenta at every point of space, we can 
have in this system an cxhaustlcss store of energy in 
perfect equilibrium (and therefore concealed in its normal 
state), competent to throw some rational light on such 
unexplained phenomena as explosions, combustion, or the 
violent developments of motion taking place in the 
molecules of gross matter generally ^ 

As the phenomena of rarefied gases are atli acting 
attention at prcbent, perhaps some calculations 1 have 
made (based on the mathematical results of others) in 
regard to conditions attending extreme rarefaction, may 
not be without interest. The fact that the mean length 
of path of the molecules (of a gas) increases in the triple 
ratio of the mean distance on rarefying, leads to some 
remarkable results, which would scarcely be expected 
perhaps unless they had been worked out — and have their 
application in regard to the long mean path required for 

> These pustulates orLo Snge'i theory relating to supply of m,tUer From 
boundlui space, &c , were unfavourably cruicLsed by ihi late Prof Clerk 
Muwell {Encyc Brit, 1B75, under arlitle "Atuui") Pruf MaKwell 
ramarks (p 47) ai folluwi — ' Wa may observe that Becoming to this theory 
the habitable universe which we are accii'iioined to regard as ihe scene of a 
magnificent illusiratioa of ihe conservation of energy as the fundanienlal 
pnnciple of all nature, u m reality mautained m working order only by an 
enormuui expenditure uf external power, which would be nothing less than 
ruinous if ihe supply were drawn from anywhere else than from iheinfinituds 
of space." 

It Will be seen that this objecliun vauishci by regarding the aravific ether 
as simply a siationary gas, within the limits of mean path of whose particles 
the gravitaung parts nf the universe arc iniiiiersed , as then no su/ply of 
malLer or expenditure of external power 11 reifuired Also, it may be ^ded, 
that a difficulty (mentioned p s; of same aiiide " Atom ") in regard to the 
luppofed eacesaiva heating of gross matter that would occur under the 
impacts of the graviiie particlci, was considered by the present wniar (^Pkii 
Mag- , Nownber, 1B77J, and a means suggested fur removinH it without ths 
nsceiiily for admitting any condlttons which could be regarded as in them- 
selves improlablc. 

” It is said lhat Fandsy was the fini lo use the expreuion " radiant 
matter " 

^ To my mind, I must coaress, t saems difficult lo understand why 
’'potential'” energy (in the sense of an energy which is net kinsiic) appears 
to be (comparatively speaking) so much brought 10 ihe fore-ground, lo the 
ex elusion of the uilelligible view of maUon tran^ffrrtfi ffom matter in 
space Is II not m general considered a r^ht pruciple to give preference In 
uia inielligible or coneeivible, in place nZ that which cannot apMal to our 
reason T Evidently the term ** kinetic** (applied to anergy) would be a re- 
dundant and supeifluoui prefix, unless it wire ihereby implied that aooie 
othir energy than " kmclic " energy, via, ui anergy without mohen, existed 


gravity. For it i5 a consequence of this that while the 
mean distance of the molecules of a gas increases with 
extreme slowness on rarefyingi the mean path augments 
at a great rate 

This may be perhaps best elucidated by a mode of 
illustration, which I have chosen with the endeavour, if 
possible, to convey clear conceptions to the mind^, which 
IS far more important than tne mere writing down of 
numbers (millions, &c.) which afford no defined idea at 
all Some concepnon of what actually occurs when a 
gas is rarefied to a millionth of its normal density (a 
common amount in experiments) may perhaps be pre* 
sented to the mind by supposing a cubical box, say one 
foot in the side, containing gdi> at normal density — 
hydrogen for instance- to be opened in a room one 
hundred feet in the side, containing a vacuum. This MpiII 
then accurately represent the actual degree of rarefaction 
in the case under notice The mean distance of the 
molecules will then be increased (from known principles) 
in the ratio of the linear side of the cubical box to that 
of the cubical room, i e as i to loo. Since the mean 
distance of the molecules at normal density is known to 
have been about one seven-millionth of an inch* (accord- 
ing to the mathematical results obtained by the late Prof. 
Clerk Maxwell and others) , the mean distance or rarefy- 
ing to a millionth will become one seventy-thousandth of 
an inch (a hundred times greater, but still a very small dis- 
tance) The mean length of path will have inci eased as the 
cubic contents of the room (i c in the triple ratio of the 
mean distance). The mean length of path (which is known 
to have been about jflo’oun normal density) 

will now have rapidly risen to the very perceptible 
dimensions of four inches (nearly) Here we have the 
slate of "radiant" matter (previously existing however 
in the normal state of the gas, but concealed) coming to 
be quite appreciable to the senses For the gaseous 
molecules now "radiate " regularly to a mean distance of 
some inches from every point in the room , and if a 
portion of the gas were inclosed in a bulb, about four 
inches in diameter, the molecules would (on the average) 
strike across from one side lo the other without colliding 
among themselves the beautiful " radiant " character 
of the motion then becoming lost, and the motion (and 
consequent pressure) irregular, owing to the confined 
space and absence of those mutual encounters among the 
molecules by which the motion is forcibly corrected and 
made symmetrical ■ It appears therefore that the truly 
"radiant" character of the motion (if we use the word in 
relation to the rays of light radiating from a luminous 
point) would then cease— though no doubt the term 
"radiant " may be also conveniently employed in another 
sense, viz. lo express the fact [when a portion of gaseous 
matter is in a confined space where a proper adjustment 
of pressure is not possible] that the molecules may, by 
suitable means, be diverted from their paths, like the rays 
of light, so as to move in a parallel (or common) direction, 
and cast virtual shadows of objects placed in the bulb 

It will be apparent therefore that the establishment of 

^ 1 quule this dimension frem a former paper, "On the Nature of whal ii 
commonly called a 'Vncijuin'" {J*hil Mag August, 1B77), a few of Ihe 
data of which it ii conveniini lo U'iie here u a commuiccment It ihould be 
remarked lhat Mr Juhn^lonc Sioney appears to have been the finI to (.airy 
out calculations regarding molecular dimeniioni and disuncei, and to deduce 
iherrfroin concluiiruii rej|nrding the number of molecules in unit of volume 
of a so-called " vacuum —which tended to upiei preconceived ideas 

” It is evident lhat the '* radiaut " form of mouon (or motion of the mole- 
cules equally in all iiifecimis^v^ the sole condJtiLn for equilibrium of prauura 
in all directions in a gaii, or for an exact balance of momenta in every direc- 
bun It IB an obvioui curollary from iHIb— expressing a known Tact— that if 
any imaginary straight line he taken anywhere in a gas, as many moleculea 
at any iiutant are moving towards one axtrsmiiy of the line as axe moving 
towards the opposite exircmity— the resolved com|K)nenti of ihe moiltna 
along the line being taken when the motions are oblique* It appears ihere- 
fore that in order la liring gas rarefied to one millionth under the normal 
conditions for correcting ihe moticni of ils molecules (bo as to mova in ihe 
normal "radiant" manner), it would be neccsiary lo employ a conlaimng 
vessel of such alie lhat ine molecules can adjust their moiioni freely by 
mutual encounters. Hence a ci^ntaming vessel whose diameter was a cen- 
Bidernblc multiple of the ms on path (lour inches in this cmac) would te 
required — say some feel ui diamcler at leait. 
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the peculiar state of matter obsenred by Mr, Crookes docs 
not depend on the rarefaction of the gas^ but on the 
dimensions of the bulb (or confining envelope) relatively 
to the mean path — inasmuch ns if it were possible to 
construct a bulb approximating to the mean path of 
the molecules of gas at (or near) normal' densityi ana- 
logous phenomena would inevitably occur, though of 
course they could not be observed by \ery small dimen- 
sions [Desides the electric discharge cannot so readily 
take place m dense gas ] What is done therefore is to 
raise the mean path a^mroximately up to the diameter of 
the bulb (by a high degree of rarefaction), instead of— 
conversely — diminishing the bulb down to the length of 
mean patn (at a lower degree of rarefaction) , when the 
effect would be difficult to perceive From the smallness of 
scale It will be observed that it is only a question of scale 
(rarefaction being a mere relative thing)— only it becomes 
possible to use a bulb or containing vessel of larger sire (to 
pioducc the conditions) in diiect proportion as the rare- 
faction IS greater, so that the whole effect becomes more 
magnified and distinct The truth of this view may be 
moie apparent by considering the case of the atmosphere 
when, at different heights, different degrees of rarefaction 
prevail Let us take the heights where the mean path of 
the molecules is (say) one tenth of an inch, one inch, and 
ten inches respectively Then at all these heights (as at 
ordinary density) the molecules of the gas move in the 
same normal "radiant" mannei, or tbeie is nothing 
peculiar about the state of the gas at any degree of rare- 
faction If now a poitioii of gas be inclosed at each of 
these heights in bulbs of one-tenth of an inch, one inch, 
and ten inches m diameter lespectively then the gas in 
all these bulbs will be in an abnormal condition, or in that 
peculiar state where it has ceased to have the power of 
adjusting its pressuie, and consequently the phenomena 
of diverting the molecules (by suitable means, electric, &c ) 
into any piths at desire will be poa-iiblc in all the bulbs. 
These considerations will perhaps contribute something 
towaids clearing up any diHicuItics 01 divergence of views 
as to the theoretic a^ipect^ of this question which happens 
to trench on a line of inquirj' pursued by the present ivnter 
for some years. Returning to oui formei example, it may 
be instructive to consider what tikes place on further 
rarefying Suppose the rarefaction to be carried to 
another millionth, by opening out our cubical room into 
another whose linear side is 100 times greater, viz , 10,000 
feet Here the mean distance of the molecules becomes 
one seven-hundredth of an inch (multiplying by a hundred) 
—still a very small quantity, it will be obsen ed. It may be 
remarked that by this degree of rarefaction (about a million 
times further than a good mercurial pump could attain) 
there are still no less than 340 million molecules in each 
cubic inch of the space. The mean path however has 
now' sprung to sixty mile^ — greater than the dimensions 
of the loom (by about twenty to thirty tinea) ' Oui room 
has therefore approached the state of a con6iicd bulb 
where the molecules of gas have lojt control over them- 
selves, or cannot adjust their motions so as to move in a 

radiant" manner, but the molecules rebound irregularly 
backwards and forwards from one wall to the other, 
without (as a rule) colliding together, and may pioduce 
considerable irregularities of pressure In 'order to 
restore the uniformity of pressure, and reproduce the 
normal ** radiant*’ form of motion, it would be necessary 
to open out our room into another a considerable multiple 
of sixty miles in the side (the mean path)— adding fresh 
gas so as to leave the density unchanged Here we 
should^ have molecules moving in streams and passing 
within an average) one seven-hundredth of an inch of 
each other, and '' radiating " from each point of the room 
with perfect symmetry to a distance of many miles, like 

■ It fevldeDtly folio wi rrom theu conslderationi that J tt won powbU by 
■ome prnrUcBl meani to expand a g\nH bulb a(\Br rar«ryina . ihe mear palb 
or the moleculu of the inclo>,rd gu would increase three timcJ ai farr u ('ll 
dix meter of the bulb 


the rays of light from a luminous point In this case we 
should have molecules capable of becoming virtual 
earners of energy to radial distances such as might really 
m principle serve to some extent the practical object 
required in the case of light 

If we imagine (for furthei illustration) the rarefaction 
earned a million times beyond this — viz , to a millionth X 
a millionth X a millionth of an atmosphere — then the 
mean distance of the molecules would still only have 
risen to the small amount of one-seventh of an inch , but 
the mean length of path sixty million miles (about) We 
are thus approaching ahtronomical distances. It seems 
a curious fact to consider that a portion of matter can be 
projected among other portions only one-seventh of an 
inch apart, so as to move (on the average) sixty miUion 
miles without touching one of them This may form an 
illustration of the smallness of molecules A hydrogen 
molecule moving at about four times the velocity of a 
cannon ball (its normal rate) would take, calculably, 
about a year and three quarteis to traverse its mean path 
under these conditions 

These considerations may serve to show, or facilitate the 
conceptions as to how particles of matter may have 
an extremely small mean disUnce and yet have an 
extremely long mean path Toi it is readily con- 
ceivable that since (as has been mathematically proved 
by Claubius and others) the mean length of path of 
a particle increases, paribus^ as the square of 

Its diameter dirnmislies (a rapid rate) — particles, such as 
those of the ^ether, for instance, may have such an 
adequately small diameter as to admit of being in \cry 
close proximity, and yet their mean path extremely 
great (many millions of miles long perhaps) These con- 
clusions, rendered more interesting by the additional 
light thrown on streams of molecules in the gaseous 
state by the experimental researches of Mr Crookes— 
would therefore point, in their possible application to the 
jEthcr, to a possible means for cariying energy in a 
“ radiant " manner, producing gravity (or the general 
phcnomcriri of approtuh\ and capable of serving as a 
great source of motion, the transferences of which are 
ill nitrated and exemplified in the motions developed in 
gross matter on every hand, and which to the appreciative 
mind who will not admit \\iii u eation of motion^ inevitably 
demand the presence of an agent inclosing a hidden store 
of motion The above view' w oiild also have the advan- 
tage of correlating the aether with ordinary matter (as 
merely a body consisting of very much finer mhlecules — 
or a difference of scale). Why should we suppose the 
aether to be something abnormal or different from ordi- 
nary matter, without positive evidence ? Would not this 
be a deviation from the rule of admitting one principle as 
sufficient until two are found to be necessary ? This also 
holds in regard to energy Why countenance at all Huo 
kinds of energy until we have evidence, or why deviate 
from one grand fundamental principle until we are forced 
to do so- hardly a probable event, especially when this 
deviation involves something like a rush into the incon- 
ceivable represented by an energy without motion f ^ 

In conclusion it should be observed that there Is 
nothing hypothetical in the above deductive results re- 

' The appa.rciit1y logical plan oF adinttung pnnciplc until twa are 
shown to he necewry would appear in be reversed in the Case of energi 
It would seem that two kind*] nf energy 'ire first believed in, becauM Uie 
existence of one kind is noi(ai ii is uud) ^hy^itatfy prosed \ci — i r proved 
in such a Way as to be obvious Ij our f^ruii senses, and not merely a deduc- 
tion devised from pure reasoning based on ibe observed ind otherwue inex- 
plicable developments nf ■maii'm lalcinff place in pmsj in'll ter everywhere 
around us. Some mighi think ihni the contrary procedure la the above 
srould be the mare logical — Vii , lo bcliei t' in one kind of encrity, bfcansw ihf 
ojisience (*/ two kinJi had not bcru yet Dui in the history of Kience 

there haa n iloriouily always b' en k tendency lo le-in towards the inconceiv- 
able, rather than be cnn'enied wjih what our underalandmf can teach ua. 
At a liltiire day possibly the recovniLion thai all energy is of one character 
wdl be thought by so ne a grand discovery Some may h iwever think it to 
be only the correciioii of an emr which ought nLser to has^ been com- 
muted, for which there wai ni real jusiification^ll analogy, rallonaUty of 
cinceoH iR, and ihat oHenrsi of pniiciple so character! sue of nature pomiing 
the otrei va) 
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garding the mean distances, mean paths, &c., ot mole- 
cules on rarefying gases. For the relations computed 
depend on known mathematical pnnciples. The only 
possible ground for question would be the particular data 
of mean distance, &:c , taken as a basis for the calcula^ 
tions. But it should be noticed that these rest on an 
experimental basis ; having been deduced from observed 
facts by investigators of admitted competence, and by 
means of several diverse lines of argument which are 
found to accord in a remarkable manner as to the results, — 
which is therefore strong confirming evidence of their 
substantial accuracy Also the above inferences regarding 
a mechanism for the fundamental purposes of carrying 
energy, storing energy m equilibrium, and producing 
effects of approach (such as gravity, &c.), cannot as me- 
chanical facts admit of any question For mechanical 
pnnciples (like mathematical truths) hold independently 
of any inquiry as to whether they actually find practical 
application in nature or not. The best argument for their 
practical application in nature is the incomprehensibility 
of observed facts without them. We can at least say with 
certainty that under such conditions, effects (phenomena of 
approach, ‘ transferences of motion, &c ) of the character 
observed would be produced,— 'and which effects have not 
hitherto found any explanation that appeals to our reason. 
The certainty of simple and automatic mechanical con- 
ditions being conceivable which are capable of producing 
such important effects, should lend a legitimate interest 
to these inquiries, and the mechanical beauty of the 
'‘radiant" adjustment of moving particles of matter 
which adapts them to so many noteworthy pui poses at 
once, should surely itself be an argument in favour of the 
practical application of the scheme in nature, — as a simple 
means to great and important ends, 

S. Tolver Freston 


DEEP-SEA OP HI U RAN S 

T N the anniversary Memoirs of the Boston Society of 
^ Natural History, Prof Theodore Lyman gives an 
account of a structural feature hitherto unknown among 
Echinodermata which he has discovered in deep-sea 
Ophiurans. The remarkable structures described ap- 
pear under the microscope as little tufts resembling 
bunches of simple Hydroicls on the side's of the arms 
of certain Ophiuians On careful examination these tufts 
are found to be bunches of minute spines, each inclosed 
in a thick skin-bag, and m form resembling agaiics, 01 
parasols with small shades They arc arranged in two 
or even three parallel vertical lows, and in this respect 
the animals on which they occur differ from all other 
Ophmndae known, for all others possess a single row 
only of articulated spines. The peculiar tufts, which 
arc apparently homologous with pedirellana;, are at- 
tached to the outer joints of the arms, near the margins 
of the side arm-plates. Two new genera, Ophiotholia and 
Ophiofaeliis, closely allied to Ophiomyces, are described in 
which these curious appendages occur The species of the 
genera are soft with imperfect calcification. Examples of 

' II would nrit be didiritlt Bubetanti'illy Ln imil.'ile what occunin gravitation 
(according to the dynamical theory), hy croLnj; down the opposed facri of 
two metarduki freely ijinpeiided in a mnderjlely Urge vcsmcI of rarefied 
at a Iei4 diitanccaDort than the mean length nTpalhofthe gooeouji parliclea, — 
when from known pnnciplea (already copcninented nn by Mr CronkcO the 
Iwodibki would a^macn Here the diminished velnciiy of rebound of ihe 
gojeoui pArtidei rrr<m the crwlrd inner Kurfacci nf the dliks (which entaili 
ihc approach), la imitated in gravitatian by a vimihr dim ni'.hed velocity of 
rebound of ibe friviAc particles from groB^ niAtler, owing to their tnuulatory 
motion being partly shivered into vihmiion (and rolation) at the i«hock of 
Impact agajnsl groii matter (in a manner elucidated by Sir W Thomson, 
PmI Mmg f May, 1873) On a Urge Kale a ilmilardiniinutinn ofiranikiory 
motion at impact m umvert^ly illurtnted hy the known retirded rebound 
of elastic moMsei at collmon,— when port of ihe innal'iiory moiion is (in a 
somowhal iniilogniifl way) convened into a vibratory or rotatory motion 1 f 
the colliding body it the encouniar It becomes interorting in a dynamical phe- 
nomenon or the nature of gnvitalion to contemplate Ihe po<isibility of duinir 
■omelt^g lowanfs illustrating it eapenmentally, and to aoiuire the certainty n| 
Ihi caiitence of the itiutmi of particles which produce the effect,— by almost 
▼ianaliiiBg them, through the meins emplrycd In the recent researchu hy 
Mr Crookci, 


Ophiotholia were dredged off Juan Fernandez, in 182J 
fathoms, and of Ophiohelus off Barbadoea in 82 fathomi, 
and off Fiji in 1350 fathoms. 

Prof. Lyman states that among the Ophiunds and 
Astrophytid^e of the Challenger Expedition the entire 
number of new genera brought home is 20; that of 
species 167 


AN ELECTRICAL THERMOMETER FOR 
DETERMINING TEMP^^RATURES AT A 
DISTANCE 

T he success of many industrial operations depends 
upon the steady maintenance or proper vanation of 
certain temperatures, and it is often of the highest 
import.ince that the person in charge of these operations 
should be able readily to ascertain by means of the 
thermometer if the workmen are performing their duties 
correctly It sometimes happens 
that thermometers have to be placed 
in positions which arc difficult of 
access, or removed some distance 
from the centre of the manufactory, 
and that considerable time his to 
be expended m visiting the different 
stations It was in order to meet 
the requirements of such a case as 
this that the electro-thermometnc 
apparatus here described was con- 
structed 

1 had for some time been much 
in need of an instrument ^hich 
would admit of the tcmpcratiuc of a 
senes of malt-drying kilns being 
detcmiincd at a considerable dib- 
tance from the kilns themselves, 
and, not being able to meet wiih .1 
dcscnption of a suitable instiumentj 
I was led, after several trials, to 
contrive this apparatus, which, al- 
though it does not embody any new 
pnnciple, and is not perhaps adapted 
to accurate meteorological ^^ork, is 
nevertheless very suitable for the 
technical purpo'^e for which it was 
originally designed, and is doubtless 
capable of extended application 111 
many industries 

The apparatus consists essentially 
of two parts, a mercurial electro- 
thcrmomcleT, and a combination of 
appar.ntus which constitutes an au- 
tomatic receiver and transmitter of 
signals from the thermometer 
The thermometer, which is shown 
in Fig T, was constructed for me by 
Mr J Hicks of Hatton Garden It 
IS an ordinary thermometer about 
nine inches in height, with a large 
bulb and a stem of wide bore. 

Through the side of the stem, and 
fused into the glass, are inserted a 
senes of shoit platinum wires, the 
free end of each being connected 
with a binding scrciv These wires, 
which project slightly into the bore 
of the thermometer, are, in my 
mslrument, inserted at intervals of 3® F, between 120® 
and 17 r, the range of temperature required in this 
case. The constructor of this part of the apparatus 
inforiTis me that, if necessary, there 19 no practical diffi- 
culty in inserting wires at intervals of a single degree, or 
even less, without interfering with the calibration of the 
tube. The upper part of the bore of the tube is expanded 
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into a small bulb which is partly filled with glycerine, this 



mercury coliimD. A wire fused into the main bulb of the 
thermometer is connected with a binding-scrcw from 
which a wire leads to one pole of a battery of two 
Leclanchd cells, the opposite pole of the battery being 
placed permanently to earth. ^ 

If the free end of a wire, put to earth through A gal- 
vanometer or bell, IS brought successively in contact with 
the binding-screws at the side of the thermometer, com- 
mencing at the lowest, a signal will be given from each 
wire in contact with the mercurial column, but not from 
the wires above it. By carrying a conducting wire from 
each of the binding-scrcws to a senes of ordinary electrical 
bell-pushes arranged on a key-board, the mam bar of 
which is put to earth through a signalling apparatus, it is 
evidently possible to ascertain at any distance from the 
thermometer the height of the mercury column, and 
consequently the temperature, the mean error of observa- 
tion depending upon the intervals between the wires 
inserted in the bore of the thermometer. Such a form of 
apparatus is however inconvenient, as it necessitates 
carrying a large number of insulated wires to the observing 
station. 

To avoid this difficulty 1 have devised the transmitting 
{ portion of the instrument, an apparatus which, placed as 
I near as is convenient to the source of heat, is capable of 
’ collecting the various signals from as many different 
, thermometers as may be desired, and of transmitting all 
, these signals down a single wire to an observing station 


' at any required distance. This part of the apparatus, 

I shown in Fig. 2 , was constructed for me by Messrs. 

' Tasker and Sons of Shefheld It consists essentially of 
' .in ebonite ring, through the thickness of which are 
' inserted, at even distances, a senes of small platinum 

j studs, terminating level with the surface of the ebonite 
ring, and connected at the lower side with a senes of 
binding-screws arranged round the circumference of the 
* 1 1 circular wooden frame enclosing the instrument. Within 

liquid of c our sepals o'filling the bore of the tube above the : the case of the instrument is an ordinary clockwork 



Fic. 

motion driving a small metallic traverser, which 19 | 
capable of a somewhat rapid movement similar to that of | 


3 - 

the hand of a watch. This traverser, furnished at its 
extremity with a small piece of platinum, is caused, by 
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means of an adjusting screw, to press lightly against the 
face of the ebonite ring, and to produce metallic contact 
with the studs when passing over them The binding 
screws around the case of the instrument are connected 
in serial order with the wires inserted in the bore of the 
thermometer, and the travprscr is in permanent electrical 
contact with the binding screw L, to which is attached 
the line-wire 

If the iransiniLtci is intended to convey the signals 
from more than one thermometer, there are inserted in 
the ebonite ring, at suitable intervals, three small platinum 
studs very close together. These studs arc not in con- 
nection with the thermometer^, but with the binding-screw 
Cj which IS in permanent connection, through the battery, 
with earth By this arrangement the current is short- 
circuited whenever the traverser passes over these extra 
studs, and the three signals sent down the wire in quick 
succession serve to show that the tiansmitter has com- 
menced to send signals from another thermoinetei 

The axis which drives the traverser carries round with 
it a metallic disk, which is drilled with a hole into which 
fits, when the clockwork is at rest, a small plug This 
plug, which acts as a detent, is attached to the heavier 
side of a light leverj the opposite end of which is furnished 
with an iron armature in close proximity to the poles of a 
verj small electro-magnet One end of the magnet coil 
is connected with the bindmg-screw C, and so through 
the battery with earth, whilst the other end of the coil is 
connected through the binding-scrcw M (Figs 2 and 3) 
with another linc-\\ lie which is carried to the observing 
station, and is capable of being put lo earth through an 
ordinary electric bell-push 

The general arrangement of the whole apparatus is 
shown in the diagiam, Fig 3 The action of the instru- 
ment 15 as follows —The line-ivire connected with M is 
momentarily put to earth at the observing station by 
depressing the beli-push , this causes a current to circulate 
round the coils of the clectro-magiiet, which, attracting 
its armature, liberates the detent, and staits the clock 
The number of signals now passed down the line-wire by 
the passage of the traverser over the platinum studs will 
be a measure of the height of the merLury column in each 
thermometer. The traverser, having made one complete 
revolution, is arrested by the falling of the plug into the 
disk 

It 15 evident that any number of observing stations can 
be established along the line- wire, and also that, if 
desired, the apparatus may be made automatically to 
register the temperature at any required interval of time. 

Horace T. Drown 


THE RECENT DISCOVERY OF THE BODY OF 
RHINOCEROS MERCKII IN SIBERIA 

I T IS a well-known fact that carcases of extinct animals, 
such as the Mammoth {EUphas pnmigenius) and 
Tichorhine Rhinoceros {Rhinoceros tichorhinus) are ob- 
tained in a more or less perfect state of preservation in the 
frozen tundras of Siberia A memoir recently presented by 
Dr Leopold von Schienck to the Impenal Academy of 
Sciences of St Petersburg, ‘ informs us that the most 
recent discovery of this nature (which took ^ce in 1877) 
is of a specially interesting character The remains 
found upon this occasion turn out, not to belong to either 
of the above-named animals, but Lo a distinct species of 
Rhinoceros, Rhinoceros Merckit (better known in England 
a 3 Rhinoceros leptorkinus of Owen), which had never 
been known previously to occur in such a condition. 
Unfortunately full advantage has not been taken of this 
extraordinary discovery. Although the carcase, as already 
mentioned, was found in 1877, it was not until March, 

' " Dai erite Fund eiaer Lelche, RktttoctrM Mtrckiit Juff " Von Dr 
Leop r Schrcnck (Udoi Ac. Imp Sc Si Pet 1 vil” idne, ral xx^ii No 7, 

i63o^ 


1879, that It came to the knowledge of the Imperial 
Academy. At the same time the sad fact was commu- 
nicated that only the head and one foot of the whole 
body of this extinct monster had been preserved, all the 
remaining portions having been allowed to drift away 
into the River Yana, upon the banks of which it had first 
come to light 

The head in question, after having been exhibited in 
Moscow, at the Anthropological Exhibition of 1879, was 
presented to the Zoological Museum of St Petersburg, 
where upon comparison with the Tichorhme Rhinoceros, 
it was shown to belong, not as had been previously 
supposed, to that species, but to Rhinoceros MerckiL 

Of this specimen, which is naturally reckoned among 
the greatest treasures of the Imperial collection. Dr ll 
von Schrenck now gives us an excellent description, illus- 
trated by several figures, which show that in external as 
well as (as now already known) in ostcological characters, 
R. Mcrckn presents many salient fcatuies to distinguish 
It from R Uchorhtnus. 

As regards the former distribution of R. Merckii, 
although it was once supposed that this species was con- 
fined to Western and Southern Europe, recent researches 
had already proved that this extinct rhinoceros had a 
much more extensive range Dcaidcs being found in 
several localities in Eastern Europe, Brandt, in his excel- 
lent Memoir on the Tichorhine Rhinoceroses, has shown 
that this species formerly existed in Eastern Siberia. It 
15 therefore not now so remarkable that a whole frozen 
body of this former inhabitant of the Steppes of Siberia 
should have been discovered on the banks of one of the 
rivers, preserved frozen during many thousands of years, 
as we know to have been also the case in the previously 
obtained specimens of the Mammoth and the Tichorhine 
Rhinoceros 


NOTES 

We give on another page an abstract of the revised edition of 
the prop ised statutes on the profcbsoiia^e promulgated by the 
Oxford Univcr<iiLy Commissioners It is, lo say the least, hope- 
ful to find the Commisbioners bo amenable to criticism and sug- 
gestions, and the proposed revised statutes, it will be found, obviate 
most of the objections which came from all quarters to the 
harassing and humiliating nature of the first draft, Occupying the 
position we do m relation to science, we could not but condemn 
the statutes in Lhcir first form Were we the mouthpiece of 
the College of Preceptors, Ihen possibly we might not have 
objected Jo the Oxford professors being legislated for as if they 
were merely elementary school-teachers ; but as we are bound 
consider the interests of science and its advancement, and as 
we believe one of the chief duties of an Oxford professor, as 
of a German or a French professor, to be original research, we 
could not but consider the statutes in their first form as a serious 
blunder. 

On Monday, March 15, the Pans Academy of Sciences held 
its annual sitting, when the prizes for 18S0 were delivered. 
M. Ed. Decquerel was in the chair He opened the sitting 
by an Roge of M.^Michcl Chasles, who died quite recently, and 
who was one of the most popular members of the Academy. 
At the end of his address he reminded his fellow members of 
the completion of the 'great work of M. Milne- Edwards, which 
has lasted for a quarter of a century. The great prize for 
matliematici was awarded to M. Halphen, with honourable 
mention to M Poincamf , the Foncelet Prize to M. Leonte, 
engineer of the machinery constructed by the GovemmenL A 
sum of 3000 francs was awarded to M. Ader for having ad- 
vanced in an essential ^manner phonetic telegraphy (alio tele- 
phony) The Tremont Prize was awarded to M. Vinot, tho 
editor of the only astronomical paper publinhed in France, and 
the foun'f er of the only astronomical society M. Dumar, with 
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hil uiual eloquence, read the Hogt of AT. Victor Regnault, the 
celebrated pbysicisL M, Rcgiuult was born m Germany during 
the occupation of the Rhemsh provincea by France. 11 ib father 
wai killed during the mvaaion uf PrusbiA by France, and hia 
beloved son was killed during the siege of Faria. After the last 
event took place Kegnault’s life was a long agony, which M. 
Dumas descnbed with touching eloquence. 

The Transit of Venus Commission estabhshed by the French 
Academy of bciences has resumed its labours under the presidency 
of M. Dumas. A credit has been given by the Government fur 
cotutrucLing new refractors. Not less than tuelve arc now 
building, to be used on the several stations which have been 
already selected, and will be ready by the end of the year Ihe 
heads of the scientiiic missions w ill soon be appointed, as well 
as their staff The greater number of mslrumenU built for the 
1874 transit have been disposed of to several pubhc institutions 

Sir John Lui3D0ck showed a good deal of courage in intro- 
ducing his motion on Ancient Monuments into the House of 
Commons m the present temper and obstructed condition of that 
body; nevertheless he carried his point All he did was to 
move that in the opinion of the House the Government 
should take some steps lu provide for the better protection of 
ancient national monuments , the House declared itself uf this 
opinion by a considerable majority, though, v\e iniogme, some 
thing more must be done lief ore Government has the power to 
step m and prevent the dcslruction of any ancient monument 
That there is no time to be lost if we do not wish most of these 
relics of the past to disappear entirely, is evident from the long 
list given by Sir John Lubbock nf important monumenta that 
have already been muLilaled or destroyed, Sir John suggested 
that any owner of such a monument who contemplated its destruc- 
tion should be compelled fir&t to offer it for sale to *he country 
This course would he both simple and effective, 

Mr. Rodehts of the Nautical Alm.inac OHice is authors ed 
by resolution of Comcil of the Secretary of State for India, 
dated August 7, 1880, to make it generally known that his Tide 
Predicter may be employed for the preparation of 1 idc Tables 
(subject to the payment of a nominal fee to the India Ofhee for 
the use of the machine) for aiiy ^ ort for which the requisite data 
are forthcoming on application to him. The Tide Predicter has 
already been used for the preparation of the Tide Tables for 
18S0 for the ions of Uumbay and Kuirachee (published by 
authority of the Secretary of State for India in Council) with the 
most satisfactory results. It has also been used for the Tide 
Tables for 1881 for Indun ports, which include, in addition to 
those of Bombay and Kurrachee, the tides also for Aden, Okha 
Foiiiti and Beyt Harbour (Gulf of Cutcb), Karwor, Bcyporc, 
ihe Paumben Pasa, and Vizagapalam. The Tide Tables for 
1883, the preparation of which is already for advanced, will 
include, m addition to the above eight ports, ihe following 
seven, viz. .—Madras, Rangoon, Moulmem, Port Blair, and on 
the Hooghly River, Fort Gloster, Diamond Harbour, and 
Kidderpore (Calcutta), It is anticipated that in addition to a 
still further number of Indian ports to be predicted for 1883, 
that Mr Roberts will have the preparation of Tide Tables fur 
Table Bay, Fort Elizabeth, East London, and Durban, tidal 
observallons at these places being now in progress or shortly to 
be commenced fur this purpose. The obaervaiionB, when a 
lufhcient scries has been taken, will be placed m the hands of 
Mr. Roberts for the determinatioa of the requisite data for the 
predictions. 

The Senatus Academicus of Aberdeen University have 
resolved to confer Ihe degree of Ll^D. on David Fcirier, M.A., 
M.D., Professor of Forensic Medicine m King’s College, 
London 


We have received from Mr, Marsden of Regent Street, 
Gloucester, a *'Lut of Bntish Birds,” with, os an appendix, 
’’The Graduated List for Labeling Rgg')” With similar lists 
the pre.^ent one compares favourably, and it is a pity that Mr, 
Maisden, who is evidently an intelligent man, did not make hiB 
catalogue still more perfect. The iniiertioa of species like the 
Russet Wheatear {Saxuo/ti siapazina)^ and the Barred Warbler 
[Sylvia nisoria), which are not entered in so recent a work os 
Newton’s edition of ” Yarrell,” show that the author is abreast 
of the latest informaLion on the subject of rare visitants to this 
country, But the Black-winged Kite {Ehnus ccsrtiieiu) has 
equal rights to a place in a British hbt, and we are sorry to see 
the Great Black Woodpecker [F^cus mafiiui) and the Rufous 
Swallow (Hirundo cahtrtca) still allowed as visitors to Great 
Britain The careful researches of Mr. J 11 . Gurney, jiin., 
published in Sharpe and Dresser’s ’’Birds of Europe,” have 
entirely disproved ever single supposed occurrence of the Great 
Black Woodpecker, while the so-callcd Rufuus Swallow turned 
out Lo be nothing but a common Hit undo rusUca m fine spring 
plumage. The abbreviations of authors’ names are, lu bay the 
least, ingenious, but as they dilTcr m nearly every case fiom those 
adopted by all ornithologists, we cannot perceive any real advan- 
tages to be gamed by iheir usr, as they involve continual reference 
to the introductory explanation to find out the author’s meaning. 
If brevity in quoting authors’ names ls desired, "Bp.” for Bona- 
parte IS belter than "Bo, "and is moreover frciiuenily so employed, 
" Bon” m Mr. Marsden’s list mean^ Bonnaterre, but in many 
ornithological woiks Bonaparte is thus signified, so that we cannot 
commend this portion of the au hor’s labour? We were at first 
puzzled as to the meaning of the " Graduated List for Labeling,” 
but we find on referring to it that the names of the British birds 
are there printed in various- sized types according to the size of 
the different bird’s egg, and we are sorry to think that there is 
still a demand for a list of this kind whereby collectors become 
satisfied with the printed name attached to their captures instead 
of having, as every genuine egg should have, the full particulars 
of Its history WTitten upon it in ink. 

That we may expect many additions to the avi-fauna of 
Eastern Africa has been .imply proved durmg the past year or 
two by the collections sent from ihc East Coast by Dr. Fincher 
to Berlin and Dr Kirk to this country A further coiilnbuUcn 
has recently been made by the veteran ornithologist', Dr. 
Hartlaub, who has jusL | ublishcd Abhandlungm of ihc 

Bremen Natural History Union an interesting paper on Birds, 
collected by Dr Emin Bey in the region of the Upper Nile. 
Ihe traveller procetded from Lado in 5“ N lat. along the Nile 
to the Albert Nyanza, visiting the noithem extremity of ihe 
Coja Lake, and Iraver mg the country in a northeily direction 
to Fatico The result of this expedition considerably modifies 
the generally received opinion respecting the relaCum of the avi- 
fauna of the UppLr Nile region , for although a large number of 
the species obtained are^ as might be expected, Abyssinian, there 
15 a certain infusion of South and West African fonu^, with a 
sprinkling of peculiar gei era and species. The new <ipcaes 
descnbed arc as follows ■ — Cisttco/a hyfoxantha^ C, marginalis^ 
Eminia (g.n ) Itptda, Drymocuhla (g n.) tncanii, Dryoscopus 
cintrascats, Tricholais jlaiotonitiata^ Murniapa ittfu^ata^ lfy~ 
phaniorHts crocata, Hyphantica carJinalug and Sorrtlia tmini. 
The Whale-headed Stork {Baiitntcips rex) was lookctl for in 
vain on the Victoria and the Albert Nyanza^ and is ^aid to exist 
only north of Schambe. 

Messrs, W. Eagle Clarke and William Denison Roebuck, 
secretaries of the Yorkshire Nalurali'-H’ Union, arc preparing for 
publication "A Handbook of Yorkshire Vertebrala ■ being a 
Complete Catalogue of British M.immab, Birds, Reptiles, Aiu- 
phibiinii, and' Fishes, showing what Species are or have, wnthin 
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Historical Feriods, been found in the County of York.” The 
authors state that when engaged on the compilation of variotu 
papers on the natural history of the county for the TransactUms 
of the Yorkshire Naturalists' UnioDi hnd that there is a deficiency 
of information of a rebable nature as to the detailed distribution 
in Yorkshire of the various species of vertebrated animals, and 
thu in spite of the fact that all avuLable published mfoTmalion 
has been by them systematically and diligently collected. This 
dcfiaency they believe to 10 me extent anscs from the circum- 
gtaocc that never yet has there been published a list of the verte- 
broled animals (or of any subdivision thereof) of the county as a 
whole. Such a list they propose to supply. The Birds will be 
undertaken by Mr Clarke, the Mammals, Reptiles, and 
Amphibians by Mr Roebuck, and the Fishes jomtiy. The 
writers would be glad to have co-operation, in the way of 
supplying lists and notes for as many districts in the county as 
possible. Scattered obseivations on any species ore as much 
desired as lists Notes on Llic historical evidence of the former 
existence of species in the county, and on the local names used 
for the various species, are aho desirable. Coinmunicalions ore 
requested to be addiessed to either author at his residence, or at 
No, 9, Commercial Buildings, Park Row, Leeds 

The Times correspondent sends some additional facLs to 
account for the recent eartliquake at CabamiccioU ‘*The 
Umentalde accident," Frof. Falimcri states, "which has hap-' 
pened at Losamicciola was not only not felt by the University 
seismograph, nor by that of Vesuviua, bat did not extend even 
to the whole of the island It must be regarded, therefore, as a 
perfectly local phenomenon, produced probably by the sinking 
of the soil occasioned by the slow aud continual subterraneous 
action of the mineral waters " That there were severe shucks 
of earthquake, the limes correspondent gocn on to say, is 
unquestionable, but unless the ground had, so to speak, been 
prepared for it, the disaster would probably have not been so 
great, 'fhe fact is that the island is burrowed in many parts. 
Wherever there is any chance of finding a spring the giound is 
hollowed out, and the fuitunate proprietor makes a good ihmg 
of it during the season In addilioti to this fact, a considerable 
part of the soil is formed of clay, which 15 held in high estima- 
tion , and not merely Naples, but the country around to a great 
extent, IS provided with bneks and ixitteiy from Ischia This 
branch of industry has been earned on successfully for many 
years, and it may readily be understood, therefore, that the sub- 
soil IS so perforated that any violent shock suffices to wreck the 
houses on the surface, Ischia is well known to be of volcanic 
formation, and has, 111 times long post, been subject to shocks 
and eruptions from Epomeo, the now dormant cone m the centre 
of the island What is called the Lake of Ischia is supposed to 
have been the cm ter of an extinct volcano. The lost great 
eruption occurred m 1301, and lasted two months, uiflicting 
complete rum on the Iceland A scientific Commission, composed 
of Fiofe^sora Falmien, Scacchl, Liniio, and Guiscardi, have gone 
to Coaamicciola to endeavour to ascertain whether the earthquake 
there was due to local causes or not. 

Earthquake shocks continue in Switzerland to an extent 
that, in view of the terrible disaster at Ischia, is causing con- 
siderable apprehension A very strong oscillation was observed 
at Henivcilj m Zurich, early on Monday morning, and about 
two o'clock on the following mommg two separate shocks were 
felt at Lausanne. Two deaths resulted m a rather ungulor way 
on Friday last from the earthquake of the precedmg day, The 
shock loosened a mass of rock overhanging a quarry at Oberburg, 
m Berne, and twenty-four hours afterwords it fell, litemlly 
grinding to powder two unfortunate men who were working 
hard by. 

It has been decided by a large number of friends and ad- 
miren of ihe late Mr. Frank Buckland to perpetuate, by a 


substantial memorial, the sorvicea which he has rendered to the 
study of natural history and fish-culture by hu numerous writ- 
ings, and also by the formation of his celebrated fish museum 
at South Kensington, which he has bequeathed to the nation, 

A committee which has been formed with this object in view 
includes among^thers Sir William Vernon Harcourt, M P., Sir 
Philip Cunliffe-Owcn, Frof. Owen, Mr, Spencer Walpole 
(Inspector of Saliuon Fisherie:>), and several other gentlemen 
representing the diflcrcnt fiaheiy boards lliroughoul the country 
and the vanous fishery interests The exact form which the 
memorial shall take has not yet been determined Thi^ will be 
decided at the next meeting of the committee, which will shortly 
be held. 

Wx hear that Mr Waller Hill is about to retire from the 
Curatorship of the Botanic Ga^den^ at Brisbane, in connection 
with which his name hasi become w idely known. It is ra moured 
that the Gardens wtII be placed under the management of a 
board. 

We are glad to see that the Liverpool College of Chemistry 
has been reopened after being reno\ated and refitted with 
modem apparatus for research, Under the guidance of Dr 
Tate and Mr G H. Sharpe, i\e have no doubt it wnll prove a 
useful centre foi instruction and science 

The stenographic machine which we mentioned in our last 
issue was presented on March ll to the SoenfLe d'Lncourage 
menl, meeting undci the presidency of M Dumas It \i a 
small instrument, about l) foot long and 1 foot Wide, placed 011 
a stand 2^ feet high, on which it is easy to play with both 
hands. The number of elementary signs is only six, which by 
mutual combination giie seveuty-four phonetic letters It has 
been w'orked with .m astounding velocity, reproducing the words 
pronounced by a man reading a pa^^age from a book. The bmit 
of velocity is stated to be 200 woula 111 a minute, which is more 
than sufficient, no spcakci having ever uttered more than 1 80 
The signs are very neatly punted on a paper band passing auto- 
matically under the types They can be read by any person 
conversant with the peculiarities of the system, which requires 
the teaching of a very few months. Thewoik of the stenographer 
j IS more difficult, but 111 little moie than a yeai he can be 
educated AVomeo and persons who have au acute aud correct 
hearing can practise it with succes'. Blind people, gcncioUy 
having very delicate hearing, will be most useful, the reading 
and translation being done by oLbei people 'Ihe same machinery 
is available for every language inexistence Ihe system is so 
perfcLt that it can be used for leproducing a language that is 
neither spoken nir undei stood by the opcratoi But under sucli 
circumstances the orator must sjieak slowly and m a \ery distinct 
manner This machine was worked by a young lady beloiiguig 
to the stenographic staff of the ludian henale, where the machine 
II in constant use 

The work of lay mg subterranean cablei is proceeding favour- 
ably fro ii Nancy to Paris 'Ihis telegraph line is composed of 
twelve insulated wires placed in a large lube of cast iron For 
each length of 500 metres doors have been arranged so that any 
section can be removed and replaced without having to open 
the ground, which u nece-isary in the Gennau system of laying 
the cables m a gohd bed of as|jhaltc. 

Wi. are asked to make kno.wi that at the request of the 
CommiS'^aire-General, the Society of Telegraph Engineers and 
of EleclriLiaiis have under taken to supply to and collect from 
mtcnding British exhibitors, applications for .space at the forth 
coming Exhibition. Forms of application and copies of the 
general rules can be obtained at the offices of the Society, 4, 
Broad Sanctuary, Weitmimiter, London, by letter addressed to 
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he Secretary of the Society, or by perwnal application between 
the hours of 11 and 5. 

Photographic News March 11 publulies an excellent 
j^olo -engraving of Fox Talbot. 

Mr. W. llEfGHVirAY has issued a useful "llandbfjok 0/ 
photographic Terms, an alphabetical arrangement of the pro- 
GCiiCE, formulEEj applications, &c., of photography for reidy 
icference. Piper and Carter are the publishers. 

A NEW Natural History Society bos been formed at Banbury 
under the title of The Banbury shire Natural History hociety 
and Field Club Mr. T. Beesley, F C S.* is president, and 
Mr, E. A, Walford, hun secretary 

iHB Times Dublin conespondent telegraphed on Sunday 
night — "A very intere.sting scienuhc work, I he mo'.t important 
of its kind yet attempted m the kingdom, has just been com- 
pleted. It li the great refueling telej>cope, constructed by Mr 
Grubb of Kathmines, Dublin, for the Au^Lro-llunganan Govern- 
ment, and It IS to be placed m the Observatory at Vienna. A 
commission appointed by the Government to examine the work 
transmitted yesterday to the Austro-llunganan Embassy m 
London a report expressing their lull approval of ihe manner 
in which the task has been completed It i'. a matter of iio little 
pnde Lo Ireland that she has produced the largest refracting ns 
well as the largest redecting telescope in Lbe world ” Several 
interesting details concernmg the telescope are give in the /fu/i 
Times of March 10 

M. Louis Figuieh’s UAnn^c ScteuUjiquL d InduJ>uI, pub- 
lished by Hachette and Co., is a really u>cful sum iiaiy of the 
science of the year The twenty- fourth i^sue is quite up to 
previous volumes, and in the ajjscnce of anything of the kind 
published in this country may pro\e serviceable Lo English 
reader^. 

The Annuatit of the Moiilsouns Observatory foi 1881 con- 
tains much useful Lufoimatioii lu meteorology and allied subjects. 
Under the head of Agricultural Meteorology are a vaiiLiy of 
exiieiimental data on the action of heat, light, and water on 
vegetation, with ihcir application to special cultures Ibcre is 
also a meteorological for the agricultural yeais 1S73-80, 

and ail article on Bacteria in the Atmosphere, 

The additions lo the Zoological Society’s Gardens duiuigtbe 
pastveek include a Bonnet Monkey raditifta) (wm 

India, picseuLed by Mr. U. W. Okes-Voyscy , an Azaia's Fox 
(Can;j azara) from Buenos Ayres, pi evented by Ml William 
Petty , a Gold Pheasant ['J'hausnalea puta d ) from China, pre- 
sented by Mr. W 11 St. Quin tin , an Ornamental Ceralophys 
[Cerai&phys ornata\ from Buenos Ayres, presented by Afr E AV 
White, F. ZS. ; a Water Vole {^As'vicola anipkibiui)^ British, 
purchased , two Dingo Dogs [Cams dingo)i born in the 
Girdcns 


CHEMICAL NOTES 

Observaijons have been published from time to time con- 
cerning the exislcnce of alkaloid-hke substances iii exhumed 
corjises. These substances appear lo be produced in organised 
maltei which, after brief exposure, hu been kepi out of contact 
With air, A summary of these observations and a discussion on 
tbcir bearing ou toxicological examinations is given by Husemann 
in a recent number of Archtv fur Fharmacie, Substances 
having diiTerent physiological actions appear to he produced at 
various stages of decay of flesh or vegetaole matter. A sulutance 
resembUn^ atropme in its action has been separated from on 
anatomical maceration fluid by Sonnenschein, and this same 
substance has been found in the bodies of pcniona who have died 
from typhus fever, 

An Important paper on "Thd Influence of Isomerism of 
Alcohols on the Formation of Ethereal Salts,” by Menschutkin, 


appears in Annates Chini et Fhy^, The proecsb of cthcnfication 
reaches a limit in every instance, but iliia limit varies with the 
molecular weight, and generally with the ’’ struclure” of 
alcohol employed In the ethylic senes the limit increases with 
increase of molecular w^eight, but not mfluciiLed by iBomensoi ; 
in the secondary alcohols the limit dots not show an increase for 
increased molecular weight. The influence of Noiuensiu is most 
marked in this senes 

It 19 well known that by adding dilute acid to a solution of 
sodium thiosulphate and w arming, a cupiou^t precipitate of yellow 
sulphur 18 obtained Colson states m Pull Soc. Chun that when 
a very dilute solution of sodium thiosulphate is added to dilute 
hydrochloric acid, hydrogen sulphide and sulphuric acid are 
alone produced. He supposes that the water prcaciit acts on the 
sulphur 09 (juickly as it is liberated from the thiosulphate, in the 
manner indicated , if flou ers of sulphur be acted on by boiling 
water, a similar reaction occurs, but proceeds only very slowly 

From a study of the thermal phcnumcna winch accompany die 
action of water on alcohols, and of alcohols on water, AlexejcfT 
{Bull Soc Cktm ) concludes that hydrates of the saturated 
alcohols exist, which hydruLts aie less stable the greater the 
number of carbon atoms in the molecule 

The heats of foimation, and of solution, of a large senes of 
metallic sulphides, mid sulphydroteu, principally those of the 
aKalis and alkaline earths, have been determined and published 
in Anuales Chtm. ct Phys. (January), by M. babatier. 

In an investigation of alcoholic fermentation {Annates Ckim 
et Phys ) BoussingauU states that by Che addition of a lar^ 
quantity of yeast to wines rich m sugar, fermentation proceeds 
inpidly at a boding temperature, provided the pi ess u re be con- 
siderably diminished 

In Bet hntr Ecru hte Herr T Doiiath descnlies' experi- 

nieuts on ikinohn^ in which lit shows that this alkaluul posi^esses 
marked aiitiseplic properties 111 o 2 per cent, solution it stops 
the pulrefacliun of urine and lactic fermentation ; in o 4 per 
cent, solution it com[)IeLely stops the putrefaction of blood and 
largely decreases the coagulation of uuik. Blood containing 
1 per cent, of chmolm ciniiot be coagulated At low tem- 
peratures the alkaloid formas compounds with albumin, wduch 
coagulate 

In a paper ’’ presented to b>tb HousC'i of Parliament” the 
subject Ilf oltomar^attm^' as manufactured 111 the United 
Stales IS discussed llns substance is mode from beef suet by 
disintegrating m wMrin wa'ei, pasung through a fine sieve, melt- 
ing at 120" F , settling, draining off the oil, aiii allowing lo 
solidify. buUerttte'' is to be made, the oil is mixed w'lth 

10 per cent of milk, churned, coloured with annatto, rolled 
with ice, and salted, During the year ending June 30, 1880, 
18,833,330 lbs of oleonian»anne were exported from New York, 
the greater part going to Holland The manufacture And '•ale 
of Ibis substance is strongly condemned by many butter mer- 
chants, and as strongly recommended by various well-known 
Ameiican chemists Analyses given in the report show very 
small differences between oleomargarine and natural butter, 
except ui the particular of soluble fats, of w hich oleomargarine 
contains considerably less than natural butter 

The Newcastlc-upon Ijne Chemical bocicty publishea m its 
Proceedings a paper by K. 1 1 asen clever, on the alkali manufac- 
lurc in G^many m 1S80, m which it is shown that the consump- 
tion of alkali in Germany at prescnl exceeds the supply, and 
that manufacturers arc now extending their works and building 
new ones. The ammonn process !:> coming largely into use , 
the cost of plant a'ld evpenses are lesi than when Leblanc’s pro- 
ce'*' 1*1 cmiloyed , but the latter process is also extending year 
by year, 

A NEW journal, devoted lo analylical cheinislry, has just nnde 
Its appearance with the title Peft's tot turn der analytischen 
Chenne , it is published by Voas of Leipzig, nnrl promises to 
be useful to those who are interested in this branch of applied 
science. 

Observations on the production of crystalline albuminoid 
com|Kiunds have from time to ti ue been published In a recent 
number of Zeitschrift fur Ktydalh^ afhie a gcneial account of 
these abEcrvatiohi given by Hen .Schim^ier, and the following, 
among other, general statements are made .alhumenoid juB- 
atances are capable of crj'stallislng, but the ciysialii (or cryxial- 
loidB, 09 they are called) differ from ordinary crystals in their 
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mode of p-OM ih , the angles of crystalloids are also probably 
somewhat variable. The ciybtalloi^ being chiefly regular and 
rhombohcdral form«, surae are com pounds containing metals — 
chiefly majmesium, calcium, barium — others are free from metals 
The growtn is connected m a definite manner with the cryatab 
line form , the forms of the regular crv'italluids remain unchanged, 
while the rhombohcdral crystallo ds undergo changes m their 
angles, the maximum growth being in the direction of the 
principal axis. The growth and boluDility of the crystalloids are 
not equal throughout , they increase from without inwards, so 
that m dilute reagents the growth or the iioluiion begins in the 
middle. The crystalloids are also frequently distinguished, like 
starch granules, by layers of unequal growth 

Herr Ballu states m Berliner Btrichte that if camphor be 
heated with a quantity of spirit of wine, containing fiom 36 to 
65 per cent, ethylic alcohol, such that some of the camphor 
remains undtssolvcd, fusion of the camphor occurs on the surface 
of the alcohol, and the melted camphor either floats on the surface 
of the alcoholic solution, or sinks to the bottom according to 
the specific giavity ob the liqmd. 

In reference to the obaervations of llautefeuille and Chappuia 
regarding *'pernitric acid," recently mentioned in these Notes, 
the fallowing details may be of interest. If a perfectly dry 
mixture of oxygen and nitrogen la ozonised, and the absorption 
tpectrnm of a layer about two metres long of this mixture is 
observed, LCrlaiii fine dark hues arc noticed m the red, orange, 
and green, in addition to the cbaractcrisiic ab-orpiion bands of 
ozone. 'Ihcse lines are nut exhibited by nilrogCD, nitrous 
anhydride, mlrogen tctroxide, or nitric annydride, when sub- 
mitted to the action of the elcctiic discharge If the gas which 
exhibits the new lines be conducted through water, the water 
acquires an acid reaction, and the ozone bands alone remain in 
the spectrum If the gas be heated to redness the spectrum of 
nitrogen Letroxide appears If the gas be allowed to remain at 
ordinary temperatures the new lines gradually fade away , after 
tu enly-four to forty-eight hours they have entirely disappeared , 
the spectrum of mlrogen Letroxide becomes gradually more 

{ prominent, and reaches a maximnm after a few days The same 
ines are noticeable in the absorption- q^ecl rum of the ga^ pro- 
duced by the action of the electric discharge un a mixture of 
nitrogen letroxide and oxygen The authors conclude that the 
newly -observed Lines are due to ihc presence of an oxide of 
nitrogen conloining relatively more oxygen than N^Og, 1 t to 
the a^ydnde of “ pernitnc acid " 


METEOROLOGICAL NOTES 

In a paper on the “ Marche des Isotherms au Fiintemps dani; 
le Nord de Tturopc,” Prof llildebrandsann of Uji^alaMcle^iro- 
logicol Observatory has fall uck out a fresh line of inquiry and 
produced results at once of great iicientific and practical value 
In a scries of five mays he shows the advances with season 
northMards over North- ’Wes tern Europe of the isoihcrms of 
a" o, 37" 4, 42“ 8, 48“ ‘2, .md 53® 6 re'.peclivtly, the isotherms 
eing thus 5^^ 4 (or 3° o C.) apart. On January 15 the isotherm 
of proceeds along the south coasts of (he Black Sea and 
thence westwards to near Lyons, from which point it strikes 
northwards, passing into the North Sea at Groningen, and skirls 
the west of Norway as far as Chnstiansund The progrebs 
northwards and eastu ards of this isotherm at the subsequent fort- 
nightly epochs 15 extremely lustnicuve, the advance northwards 
over the plains of Kussia being manifoldly more rapid than its ad- 
vance over the south-neat of Norway. By JVfay 1 the mean lem- 
perature of the whole of North Western Europe has risen above 
except a small portion from the North Cape to the White 
aea In the height of tummer the isotherm of 53" 6 (12" C.) 
reaches its northern limit, and then includes the whole of Europe 
except a thin slice of Norway from Vardo to the Lofoden Isle*. 
Since on April 15 this isotherm skirts the southern shores of ihe 
Black Sea, its advance northn ards is much more rapid than that 
of J2'''0. Specially instructive Is it to note the influence of the 
vanoui Ecos ai d mountain ^ ystems on the Eeosonal advance of 
Ihe different isotherms. An interesting (able is given showing 
the time taken by various natural phenomena to advance a 
degree of latitude northwards lalong the shores of the Baltic. 
The flowering of plants takes 4*3 days in advancing over a degree 
of latitude m April, 2*3 days m May, r5 days in June, and o e 
days in July , the npeninp of fruits generally i 5 days ; and 
the fail of ^reit leaves 2 j days. Hence the phenomena ore 


propagated with the greatest rapidity when the ^temperature 
approaches and resches the annnal maximum. 

Some monthb ago Miss Ormerod made a present to meteoro- 
logists of some value in her book entitled ‘‘The Cobham 
JuumalB,” which gives an appreciative, well- written, and in some 
respects novel and ingenious account of the meteorological and 
phenological observations made by the late Mi^s Caroline 
Molesworth at Cobham, from 1825 to 1850. For each of the 
3 cars complete tables are given of temperature, lamfaU, and 
wind, which include also a comparative table for Lemperatuie 
and ram for Chisu ick, taken from Glaisher's discassion of the 
Chibwick meteorological observations from 1826-69. Along 
with these tables are printed full notes tetting forth the mam 
features of ihe weather of each month, the month being divided 
into more or fewer sections, according to the number of types of 
weather which prevailed ; and a detailed account of the accom- 
panying phenomena of vegetation and animal life. In the 
general summary appended to the w ork the bearings of weather 
on plant and animal life are more specially dealt with, and a 
valuable table is given show mg the dates of the flow ering of 
plants, the leafing of trees, the ripening of fruits, and the arrival 
of birds. What is much to be admired in the work is 'the 
modesty, conscientiousness, and earnestness everywhere manifebt, 
and thcbC qualities of the scientific worker, it may be added, 
equally characterise ihe admirably plar.ned and worked tcheme of 
Ob<^eivation5 of Injurious In5Ccts the author is now conducting 
bo successfully 

A r the General Meeting of the Scottish Meteorological Society 
held on Friday last, Mr Buchan read a paper on the atmu- 
^pher L pich-urc of the Bniuh Islands, based on the obscrvaliunx 
of the last twenty-four years at about 300 stations. The mean 
pressure of these Islands taken as a whole is very nearly 
29 900 inches this isobar crossing the country from Galway to 
Newcastle From this it rises southwards to 29 983 inches 111 
the Channel Ishs, and falls northward to 29*780 inches at North 
Unst m the extreme north of Shetland, there being thus a 
difference of abuut Iwo-tenthn of an inch of mean pressuie 
between the extreme south and north. As regards individual 
stationi the annual monthly maximum is attained m May, to the 
north of a line drawn from the mouth of the Shannon to the 
Wash, and thence round to Colchester, and the excess of this 
month's pressure is the greater as we advance uorlli-westwards 
to the Hebrides, it is greatest in July over the extreme south of 
Ireland and the extreme sonlli west of England , but elsewhere 
the highest monililv mean is m Jane Ihe maximum in May 
over the whole of ine northern portion of these Islands is con- 
nected with the maximum during the same month over orcUc 
and sub arctic Nortli Allaulic, and regions adjoining, and the 
maximum in July over the south west is connected with the high 
pressure which obtains in this month over the Atlantic between 
Africa and the United States The July pressure of the south-east 
of England is lowered from its proximity to the Continent, where 
pres'-ure falls to the minimum in July. Ihc mean monthly mini 
mum cccurs in January everywhere to the north of aline from 
Galway to Berwick , in March to the east of a line from Hull to 
Osborne, and in October over the rest of England and Ireland, 
which thus includes the larger portion of the British L^land^. 
Of these depressions m the annual march of the pre-Burr, by far 
the latest is the January one, which in the Outer Hebrides falls 
to o 080 inch below the mean of any other month It is ihere 
accordingly where the great diminution of pressure in the north 
of the Atlantic during the winter month is mofit felt. Hie 
greatest diflcrencc between the extreme north and south, amount 
ing to nearly o 40Q inch, lakes place in January, and it is in thu 
month when the isobars lie most uniformly from west-south-west 
to east-north-east, thus giving the gradient for the south-westerly 
winds which prevail m this season The least variation occurs 
in May, the extremes being 30*002 inches in Scilly in the south, 
and 29 906 inches at North Unst in the north, being thus oi^a 
fourth part of the difference which obtains in January. The 
greatest divergence from parallelism among the isobara occurs m 
Inly, where the arrangement somewhat resembles a fan with the 
tiand pari in the west of Ireland, and the lines opening out to 
their greatest extent in the cast of Great Bntam — odisposition of 
the lints dne to the position of Great Bntam between the high 
pres<^ure which at this season overspreads the Atlantic to the 
soulh-we«>t, and the low pressure which is so charactcnstic a 
feature of the meteorology of the old Continent m rammer. 

The temperature of January last was of a character sufficiently 
striking ind unusual os to call for a permanent record in ou 
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paged I^owcr mean temjicralares of particalar months have 
occurred previously in Shetland, Orkney, and the extreiuc north 
of Caithness and Sutherland, Tanuary, l867i having been coldei 
m these northern rcgionh (ilher months, notably February, 
185s, were ns cold as, or colder than, January last over England 
genci ally except its northwestern counties. But In this latter 
aistrict and over the whole of the rest of Scotland January was 
coMei than any month on record, going back fui the different 
distncts on observation ^ which extend over periods varying from 
24 to 118 years. The mean temperature fell below that uf any 
previously recorded month 111 varied amount'i up to 4^ o, this 
excessive degree of cold being exneuenced chiefly in the upper 
narrow volleys of the Interior uf the country, sucli as Lairg 111 
Siilherland, Upper Deesidi, and Tweedtlalc, and the uplyiiig 
valleys of the Cheviots Ibc gieatest absolute cold occurred 
on the nights immediately pieceding the gicat I onJun storm uf 
the 1 8th, the lowest, bi fai as tlie fact'i have reached us, being 

- 16’ o near Kelsj , — 15' o at Stobo Castle In I'cehle slurc , 

- l3"*o at Faxton House luai Berwick , - 11° oat 1 airg, and 
Thlrlestaiie CasLlc near LauJei ; and - S o at Milne Ora Jen 
near Coldstream Ihis depression of temperature thus e^ual- 
IcJ that of the memorable night of December 4, 1S79, when it 
fell, at Springwrood Park near Kelso, to - ifi' o, which is ab^u 
lutcly the low cst nulhenlic temperature that lias been reLurded 
in Gieat Britain since theraiometers came into use, leaving out 
of vien*^ os incomparable and misleading all ob^ervatioiib made 
With exposed thermometers In bcotlmd, the mean temperature 
of each of the five months ending with February was under the 
avciagc, the depression being greatest just where a-, staled ab )\l 
the cjhl of January was greatest The mean temperature of 
thesL five months wa«i 5*" ^ uudci the average in WlsI Perth -hire, 
5‘ o at Lanark, 4" 5 at Thirlc&tanc Castle, Braemar, ami Culluden, 
and about 3" o in the west fioin Kurtb Uiist to the Solw ay f nth 
In South Britain, the mean lempeiatuie nf this pcuoJ did not 
fall BD low owing to the milJei weather there during No\ ember 
and December The snowstorms of this wintei aie, at le^si, 
CGually memorable, particulaily the great storm of the third week 
of fanuiry in the south of 1 nglaiul, and the great storm in 
Scjtland in the fii^-t week of Mirch, when lailu ay traffic was 
paialysed, many trains being Imiicd iiiidei snow-wreaths twenty, 
tbiitj, ind even in some cases foity feet in tliickneas 

THE OXFORD UNIVERSITY COMMISSIONERS 
AND THE PROFESSORIATE 
Uiiivcr-ily C'onimis-i meis hive i sued a icvi-ed edition 
of the projxjsed statute- on the profc'^soriiite The -chcjne 
laid bfforc the llcbdomadat k uuncil la t NoVL’inbei mut with 
con^derahle oijposilion, which re uUed in 1 epre^cntatinns being 
made by the Council lu the Commissioners 111 favoui uf certain 
modification!) in the duties assigned to the professors. On com- 
paring the revised with the old proposals, it 1^ evident tint the 
Commissioners have become couMiiced that it i-. dcairab’e to 
allow each professor a larger individual liberty 111 the Diode of 
giving instruction in his department than was granted m the 
former scheme. In the General Regulali ms of last Novembei 
Clauses 4 and $ ran as follows.— 

4 During the period of each teim over which his cou'^e of 
lecture- shaTl extend, and on so many days in the week as the 
particular rcgulaluns applicable tn liu chair require, he shall be 
leacly to giv. private instruction to such students, being member^) 
of the university and attending bis lectures, as may desire to 
receive it, m such matters relevant to the subjects of lectures 
as may more conveniently be explained m that manner, and also 
to test by questions or otherwise, os may be convenie it, the 
knowledge of such students in those suhjacts. Sucli private 
instruction shall be oi:)eQ w ithoiit fee to student'i who are members 
uf a college out of the revenues of which his chair i!. wholly or 
parll> endowed, and to other student!^ on payment of fauch fee') 
|if any) as the professor may require, not exceeding in number or 
amount the hoiit set by any statutci of the university in that 
behalf which may be in force for the time being 

5. At the end uf each term in which lie has delivered iectuic^ 
he shall examine the students who have attended them, and 
shall, on the request of the head of any college, infjrm the 
college of the lesuUs of the examination as regards the students 
who are members of such college, hnd shall also, if requeued, 
give like information to the Delegates of students not attached to 
any college or hall. 

In the new statute^, the obligation to examine the whole chss 


IS removed ^ but each profess ir at the head of a laboratory or 
ob'-ervatory must inform the college authonlie-, of the regularity 
and pioficiency of students attending hu department. The new 
general regulati ins run as follow : — 

Duties pf Professors 

I. 1 1 shall be the duty of every professor in lus dcjiarlment to 
give instruction to student!), assist the pursuit of knowledge, and 
contribute to the advincement of it, and aid generally the work 
of the university. 

2 Every orofessor sliall in res])ecl of the lectures to be given 
by him conturm to the paiticiilai regulations a[)plicatde to his 
ch.iir He may lecture in ■'Uch manner and form as he judges 
to be best for the mstructiun of ^-ludcntd and the advancement of 
know ledge 

3. It ^liall lie his duly to give to students attending his ordinary 
lectuies assistance in their studie-) by advice, by informal instruc- 
tion, by occasional or iienodical exannn.iliuni and otherwise, as 
he may judge to be expedient Foi receiving students who 
desire such assistance he shall appoint stated limes in cveiy week 
in which he Iccluies 

4 At the lequcs*^ of any student w'ho has regularly attended 
any course of lectures he shall certify in w ruing the fact of such 
attendance 

5 The oidimry lectures uf eveiy professor shall be open to 
all students who are member!) of the university without payment 
of any fee, unles the umvti a(y shall otherwise deleimme. But 
the university may, if it should deem it expedient so to do, by 
statute or decree autliurise any prufc-soi to requiie payment of 
fees not txceedmg a spccific*d amuuiit 111 respect of all or any of 
liis lectures or uf the instnictioii to be gnen by him 

6. Every piofcssor shall in additirm to Ins ordinary lectures 
ddivei fioin time to time, after previous public notice, a public 
lectuie 01 Iccturc!) t j be open to all membcis of the university 
without payment of any fee 

\^ itli legard t'i the maiinei of elcctiun to professorships and 
tn the dispensations and leave of absence granteil by the visita 
tonal boaids, little or no alteration- have been made The pro 
fessQTiale Is div idcd into thicc schedules AVith the exception 
of the profess iis uf geoLgy, mineialogy, and botany who come 
under bcbcdulc H, tlie prukssora m the different depailments of 
natuial science come undei Schedule C, to which division the 
following particular legidaiiuns aic applicable ■ — 

(n) 7 he profess jr -hall leiule within the university during 
SIX month!) at least 111 eacli academical yeai, between the first 
day of September and the ensuing first day of July 

(/») He shall lecture in two at least or the three university 
terms. His Icctuies shall extend ovei a period not Ics- in 
any teim than su weeks, and not less in the whole than fourteen 
vieeks, and be shall lecture twice at lea-t m each week 

(r) Ihe labnatory under the cliArgc of each pioreascA-, and 
in the case of the Savihan Professor or Astronomy, the Univer- 
sity Observatory, shall be open foi eight v^'eeks in each term, and 
at such other times and for such hours as the university may by 
statute determine 

Student-) shall be admitted to the university observatory, and 
to the laboratory under the charge of each professor, upon such 
condition- as tlie univeisity shall from tunc to time by statute 
determine, and upon the term^t of paying such fees, not exceed- 
ing !)uch amount os may be fixed by any statute of the university 
in force for the lime being, as tlic profe^^or may from tunc to 
time require. 

{{/) Except for iome grave rea-.on to be approved by the 
Vice-Chancellor, the proTcasor shall, for seven’ weeks m each 
term, and during some part of thiee days iii each week, be 
ready to give infitruclion m the subject of his chair to such 
students as ^hall have been ad nitted to the laboratory under hU 
charge (or in the case of the Savihan Professor of Astronomy, 
to the University Observatory) , and such instruction shall ^ 
given in the laboratory or observatory (as the case may be) or m 
some class-room connectecEtherewitb 

(tf) J he professor shall also, at the close of each term, inform 
any college which may request him to do so as to the regularity 
of attendance and the proficiency of the students belonging to 
such college who have been adinitted into the laboratory or 
observatory under his charge, and shall give like 111 formation, 
if requested, to. the Delegates of students n d attached to any 
college or h^l 

4. The particular regulations next following shall be tppU- 
caUe to the several profesf^ors named in them reipectively (that Is 
to say) — 
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(rt) The Savilian Professor of Astronomy shall have the charj^e 
of the University Obaervato^, and shall undertake the personal 
and regular snpervisioji oi the same, and of the several 
demonstrators and other assistanU employed therein, and shall 
be responsible for all the work earned on there. 

(^) llie Professor of Experimental Philosophy shall have the 
charge of the Clarendon Laboratory, and shall undertake the 

S ersonal and regular su^Tcr vision of the hame, and of the several 
emon'strators and other ussbtants employed therein, and shall be 
respod<ilble fur all the work earned on there 

(c) The Waynflete Professor of Chemistry shall have the 
charge of the chemical laboratories in the University Museum, 
or such port thereof as the university may by statute assign to 
him, and shall undertake the personal and regular hupervision of 
the iiame, and of the several dcmonstratois and other assistants 
employed therein, and shall be responsible for all the work 
corned on there. 

{ti) The Linacre Professor of Human and Comparative Ana- 
tomy shall have the charge of the aiiatuiiiiLal and ethnological 
collections and the anatomical laboratcnics m the University 
Museum, or such part thereof as the university may by statute 
assign to him , and shall undertake the personal and legular 
suiiervision of the same and of the several demonstrators and 
other assistants employed therein, and shall be responsible for 
all the work earned on there. 

(rj The Profcssoi of Rutany and Rural Econfuny shall have 
the charge and supervision of the Botanical Gardens and botani- 
cal collections belonging to the university , and it shall be part 
of Ins duty to make suen gardens and collections acces'-iblc to, 
and available fur the instruction of, students attending his 
lectures 

(/) The Professors of Geology and Mineralogy icspectively 
shall have the charge and supervision of the geological and 
palscontn logical collectionB and of the mmeralogical collection 
oelonging to the aniversity , and it >hall be part of their duties 
to make such collections respectively acLe<;sihlc to, and available 
for the instruction of, students attending their lectures 

To the class of teachers to he called University Readers some 
of the duties assigned to the professoiiate under the old scheme 
tre now transferred The "mfrrmaj instruction" twice n week j 
to all students who may demand it liecomes now part of the 
regular duty of the Reader, and not of the Professor The fol- I 
lowing are the most important clauses- on University Readers — 
(ff) Every appointment of a University Reader shall be made* 
by the Delegates of the Common University Fund, 01 by persons 
not fewer than three in number, nominated for that purpose by 
the Delegates 

(i) Every University Reader sliall hold his office for five years, 
but shall be re-eligible 

(c) He shall receive from the Common University Fund 300/. 
per annum. 

(rf) He shall m every year lecture w each of the three Uni- 
versity Terms (Easter and Trinity 'lerms being counted as one). 
Hia lectures shall extend over a period not less than seven weeks 
in each term, nor than twenty-one weeks in the whole, and he 
shall lecture tuicc at least m each week. In addition to these 
lectures he shall, tn ice at least in every week in which he 
lectures, receive students desirous of informal instruction and 
other assistance in the studies with which Ins readership is 
connected. 

(f) He may require from students receiving the informal in- 
(^Iruction anu as'^istancc mentioned in the fnregomg regulation 
payment of a fee not exceeding 2/ for any university term. With 
this exception his lecturer shall be open to all members of the 
university without payment of any fee, 

5. It shall be the duty of every reader to lecture and give 
instruction in the subject nr branch of study fur which he is 
appomted, and in arranging the subjects and limes of bis 
lectures it shall also be bis duty to have regard to the arrange- 
ments) made or proposed to be made by the professors, if any, 
lecturing in the same department of study 
The most Important change m llie new scheme is the libera- 
tion of the professor and reader from the immediate control of 
the council or board of his faculty Under the old i^cheme 
each professor and reader was obliged during Easter term to send 
in to the faculty a schedule of all hu lectures and other instruc- 
tion for the ensuing year, giving the days, hours, and subjects 
of the lectures Ihe fncuTly was to have the power of cntl- 
cising the schedules and of recommending altcmtions, and the 
two following clauses were intended to reduce a refrocloTy 
professor to submission ; — 


14. The Council shall not alter any schedule without the 
consent of the person named in it. But if a recoinmendalion 
made by the Council as to any schedule be not acceded to, the 
Council may, if they think fit, exclude the schedule or (he part 
of It affected by such recommendation from the list, unless such 
schedule was sent m by a Professor or University Reader, In 
the last mentioned case the Council shall not exclude the 
schedule, but may, if they think fit, report the fact to the 
Vice-Chancellor, who shall lay the report before the Vibitatonal 
Board. 

15 If a professor or University Reader wilfully neglect to 
send 111 scliedules of his lectures, Ihc Vi'^itatonal Board may, on 
a report ol [he Council of the Faculty, and without any charge 
laid before Ihe board, proceed against him by admonition or 
othenM^e as for a neglect of the duties of his office Refusal 
on the part of a Professor or University Reader to accede to 
any recommendalioii nf the Council of his faculty lespecting hiB 
lectures may likewise be treated by the board as a neglect of 
duty, if, on a consideration of the circumstance^, the board be 
satisfied that such refu'^al was without reasonable justification. 
Provided that if the reconimenJation relate to the subjects of the 
proposed Iccluic'. it shall be sufficient for the Professor or 
University Reader to show that such lectures are in respect of 
their subjcLt-matter 1 l>o»d Jule fulfilment of the statutory duties 
of his office. 

The following are the new clauses which regulate the relation 
between the professoriate and ihc board in the different faculties 
of arts, theology, law, and natural science — 

The board of each faculty shall have the following duties and 
powers 

It shall be the duty of the board to j^repare and send Lo the 
Vice-Chancellor for publication — 

(/i) Before the end of each term a list of the lectures which 
are to be given m the ensuing term in the subjects of the faculty 
under the authority of the university or of any college, or of 
the Delegates of students not attached to any college or hall, 
and arc to be ojicn to persons other than the members of any 
one college, or (as the case may lie) other than the students not 
attached lo any college or hall. 

In Easier or Triiuty Term annually a general i^cherne or 
statement showing, as far as may be, the leclures to be given as 
aforesaid during the course of the ensuing academical year. 

(0 In Michaelmas Term, or at such other lime in each year 
as the university may by statute appoint, a summary statement 
of the lectures given dm mg the preceding year in the subjects 
of the faculty by Professors and Univefity Readers, and of all 
other lectures which have been advertised in the published lists 
of the faculty and given in conformity iherewitb, The board 
shall add to this statement such funner iiiformatioo (if any) 
reapCLling the studies and instruction of the faculty as the uni- 
versity may by staiule require, and may point oat any deficiencLex 
in the provision made for instruction, and make '‘ccommendations 
for supplying them 

ID. It shall be the duty of every Professor and University 
Reader to send to the Secretary of the Board*) of Facultieb 
timely notice of the lectures he jiroposes to give in any of the 
bubject> of any faculty to which be belongs, pnrmiMlt to the 
Statutes and regulations 111 force for the time being, and in 
arranging his kcture<; to have due and reasonable regard to the 
recommendations of the board of the familly , bat this duty 
shall not be deemed to preclude him from the free use of bu 
discretion in selecting for his lectures any subject or part of a 
subject which he deems most advisable within the province 
aasigned to him by statute. 


OOZZ? IN NEl^FOUNDLAND 

"DEPORTb having been cin^lateil for some time past that 
gold had been discovered m quartz veins m the regions near 
Brigus of Conception Bay, Newfoundland, Mr. Murray has 
recently made a personal examination of the ground. 

In his report to the Governor of the Colony, dated October B, 
he states that by the first bloat From two to three cubic feet of 
rock were removed, all of which wag carefully broken up, 
washed, and examined ; which operation finallv resulted m ihe 
display of leu or twelve dutinct "•eights" of gold In one 
Fragment about five pounds v eight, largely charged with dark 
green chlorite, the gold shows itself in three places distinctly, 
while many small specks are perceptible by means ol a good 
lens. The fracture of a fragment of milky white and translucent 
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qiurtzj which was broken off the Urge piece, revealed two 
patches of gold, both of which together, il removed from the 
matriK, would probably piodnce about a dwt (pennyweight) of 
the metal, whil'^t several small masseB or nuggetit were found 
adhering to the imall broken fragments of quarts at the bottom 
of the pill in which the rock was washed, the largest of vthich 
oontAincd about ten or twelve grams of gold. From some 
specimens in which no gold was perceptible to the naked eye, 
and had been selected for analybis, a small nugget weighing 
llu-ee grams was obtained in the dust of the bog in uhicb the 
specimens were carried. In the specimen from Fox I fill the 
metal occurs thickly m the minutest specks, scarcely, if at all, 
perceptible to the naked eye, but readily recognised under the 
leiu, where it chiedy surrounds a small patch of chlonie 

llierock formation intersected bythe.se aunferous quartz veins 
ia of Huronian or Intermediate age, or the group of ^t^ata next 
below the aspulelia slates of St John's The group consists 
chiefly of gieenish flne-grained felsite slates, which, judging by 
the weathering of the exposed surfaces, are also magnesian and 
ferruginous The cleavage is exactly coincident with the bed- 
ding, and the slates occasionally split into very fine laminx, but 
frequently into btrong stout sUbs, uhich are used to a consider- 
able extent at Bngus for paving, for hearthstones, and for 
building foundations and walla. 

A rough and hummocky l>elt of country from three-quarters 
to one mile wide, which forms the nucleus of the peninsula 
between Bay-de-Grave and BngU'i llorbonr, i^ thickly intersected 
by reliculaung quartz veins varying in thickness from leas than 
an inch to upwards of a foot, uhich often appear to lamify 
from a central boss or great mass of quartz, often extendmg 
over many square ^ards, and usually forming low isolated hum- 
mocks or hills The general run of the belt is as nearly as 
possible north-east and south-west from the true mendjon. 
Although many of the veins, both imali and large, may be seen 
for considerable distances to run exactly parallel with the bed- 
ding, the net- work of the whole mass runs obliquely to the 
■trike of the beds, which are also minutely intersected by the 
smaller veins crossing and reticulating in all directions 

The resemblance in general character of the strata with their 
included auriferous quartz veins in Newfoundland to those of 
Nova Scotia is sinking, although occnrding to Dr Dawson the 
auriferous country of Nora Scotia is probably of Lower Silurian 
age, while that of Newfoundland is undoubtedly un conformably 
below the Primordial group, which, with abundant choraclen'ftic 
fossils, skirts the Hhores of Conception Bay 

That a large area of country in the re^iuns referrad to is auri- 
ferous there can scarcely be a doubt, alUiough nothing short of 
actual mining and practical expcnence can possibly prove what 
the value of the produce may be, oi whether the prospects of 
obtaining a remunerative return for the necessary outlay are 
favonrable or otherwise The speamens which have been ob- 
tained, although an unquestionable ci'idence of the presence of 
the precious metal, cannot by any means be taken as indicative 
of a certam average yield. An analysis of quartz collected, in 
which gold IS imperceptible to the naked eye, may aid in reveal 
ing some evidence of its constancy, and may throw somo_ light 
upon the possible average of superficial contents over certain 
4 reaa under similar circumstances j but it may safely be pre- 
dicted that the irrefpilanties of distribution, so conspicuously 
displayed by the veins on the surface, will extend beneath it, 
and that it will be muiily on the stronger and more persistent 
bands, where intercalated with the strata, that mining will 
extend to any considerable depth. 

The indications of gold in Newfoundland are certainly fiu£B- 
aently favourable to ment a fair trial, and there are ^ood 
reasons to hope and expect that ample capital applied to skilled 
and jndKiouE labour may be found remuDeratiye to future adven- 
turers, while a new industry will be added to give employment 
to the laboonng population of the mland, and potwUy bring 
this despised and but little-known colony into more prominence 
and consideration abroad than it hitherto has enjoyed. 


A SPEED COVEPNOR FOR CONTINUOUS 
MOTION 

Nature, voL xxiil. p. 6i, a speed nvernor for? a chnuo- 
u described, the mventlon of die Astnmomcr^Royal, 
in which a conical pendnhnn acta on a dhddlc moving^n a viscous 
fluid, M as to make It dip more deeply into the fluid when the 
■peed Is increased , A similar apparatus, with a spring initaid of 


a pendulum, has recently been applied me to a clock dnring 
a recording seismograph w hose motion is required to be con- 
tinuous and fairly uniform As the apparatus is very simple and 
easily made, requiring no nice fitting, and has proved iLhIT to be 
a very eflective governor, a descnption of it may perhajis be 
useful. 

a is a vertical spindle diiven by the cloik, and making about 
one turn per second Near the top of it a cross-bar is fixed, 
uhose ends are forked, and m them arc jointed two bell-crank 
levers be. At the top bb are I wo ma£.ses, which lu my 
iiisirumenL are two smooth-bore musket balls. These oie ti^ 
together by a spiral spring between two hooks at the top. At 
the ends of ee are two fiat paddles w^hen the balls Hy out 
fioiu the axi <3 of rotation the paddles dqi into glycerine contained 
in the annular trough d which 11 shown in section The trough 
rests on the top of the clock frame, By using only one spring, 
instead of tying each ball Lo the spindle hy a separate spring, I 
secure that the pull inwards is necessarily the same for both. 



As the bills go out a component of their weight comes into 
action, hcliiing this motion and opposed to the pull of the 
spnng, For small displacements this force increases very nearly 
tn proportion to the displacement, and hence, hy choosing a 
spring of suitable stiffness, a small change of speed can be mode 
to produce a relatively very large displacement, the proper con- 
dition for approximate isochronism 

A governor whose actual size la about tW'ice that of the sketch, 
roughly made m my laboratory, gives only a slight nse in speed 
when the dnving weight is doubled, and works very smoothly. 
The apparatus an easily be applied to a clock, perhaps most 
easily by rolling contact between a horizontal disk on n and a 
vertical disk on one of the axles of the clock, and it gives suffi- 
cient control for many purposes IF great accuracy were required 
the resultant effect of change of temperature on the eUslicity of 
the spring and on the viscosity of the fluid might be corrected by 
making c of two metals, so as to bend and raise or lower the 
paddles It is w^ell to put stops to prevent the balls from falling 
inwards beyond the vertical position. J A. Ewing 

The Umvcrsity, Tokio, Japan, January 21 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford — The electors to the Radcliffe Travelling Fellowship 
have, after examination, awarded the Fellowship to Mr A, J. 
Anderson, B.A , late Natural .Science Demy of Magdalen 
College. 

The examiners for the Burdett-Coults ((geological) Scholar- 
ship have recommended Mr J. B Nias, B.A., scholar of 
Exeter College, for the scholarship. 

The Junior Studentshipa in Natural Science at Chnstchurch 
have been awarded Mr, G. C. Chambres, Commoner of 
fialliol College, and late of Dulwich School, and to Mr R. E. 
Moyle (private tuition), Proxinu accessit, Mr. C. D Spencer, 
of Clifton College, Mr. W. C. Hudson was elected to an 
Exhibition in Natural Science 

The various lecturers and demonslnton m physics met last 
week at the instance of Prof. Clifton, and amngM a scheme of 
lectures for next tena, rimUar to that earned out dunug the 
present term. The object of the scheme u to divide the snbjecti 
among the independent college and university lecturers, so that 
students may attend, by going from one lecturer to another, all 
the lectures required for any particular course of study. 

The ■null*] mcctiog qf the Govonon of the City and Guilds 
of London InsntuteTor the AdvancMMnt of Tcchnicd Ediua- 
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boil was beld on Monday at the Mercen’ Hall, Sir S. Waterlow, 
M P,, one of the vice- presidmti, in the chair. The most im- 
portant points referred to in the report were the course taken in 
reference to the plans and eslimates for the central institution, 
the settlement of the plans for the Technical Co)]e|;e, and the 
technolocieal caanunaliona ^Vith regard to the central institu- 
tion the Board thought it ought not to authorise the entering into 
any contraci beyond that for which they had the money in hand. 
The Chairman earnestly hoped that some of the companies that 
had not yet contnbnted would subscribe and enable the 20,000/ 
which was yet required lo be made up. With reference to the 
Technical College at Finsbury there was no reason why the 
foundation stone of the building should not be laid at an early 
date lie was glad to be able to state that the Drapers’ Company 
hod announced its intention of increasing its subscriptions from 
2000/ to 4000/. per annum, the additional sum to be applied for 
the lint two years] towards the cost of building and fitting the 
Finsbury Technical College, The Vintners’ Company had like- 
wise signified lU intention of contnbuting 250/ per annum, 
which showed its sympathy in the work During the past year 
the mcomc bad been 13,549/ , and by the subscriptions received 
It was raised to 20,765/. for (he year 1881, Ihe chairman con- 
cluded by moving the adoption of the report Mr. W. 
Spoltiswoode 'Seconded the motion, which was imanimou*‘ 1 y 
earned. | 

At a meeting held nt 68, Grosvenor Street, W , on February 
]8, Mr. George Palmer, M P , m the chair, it was decided to 
rai^e a fund for the purpose of founding an annual prize nr 
scholarship for mathematics in memory or Miss Ellen Watson, 
to be open for competition equally by men and women, at cither 
Univerhi^ College or the London University. Miss Watson 
was the first woman lo enter the classes of mathematics at Uni- 
versity College, I ondon fler success as a student of mathe- 
matics was brilliant, and at the end of the session, in June, 1877, 
she gained the Mayer de Rothschild Exhibition, which is awardcil 
annually to the most diRtinguibhcd mathematical student of the 
year After passing the 1st B Sc examination at the London 
University, m July, 1879, Miss Watson was obliged by failing 
health to leave England for Grahamstown, South Africa, where 
she died lost December, aged twenty- four years, It may be 
added that the Ellen Watson scholarship, or prize, would be the 
first that has been founded in memory or a woman’s mathematical 
genius and promise of scientific work A >^econd meeting to 
determine to which of the above institutions the scholar^h1p 
should be oflered, and to arrange other matters in connection 
with It, was held yesterday. Subscriptions will be gladly received 
and may be paid lo Miss Alice M Palmer, hon sec , 68, 
Grosvenor Street, W., or to tlie account of the ‘*Fllen Watson 
Fund,” Messrs. Dim^dale and Co,, Bankers, Cornhill, E.C. 

Prince Leotold will formally open the new University 
buildings at Nottingham on Thursday, June 30. 

At a meeting of the Council of the Wilts and Hants Agri- 
cultural College, at Downton, balishuiy, on Wednesday, it was 
unanimously resolved that the College should henceforth be 
called the College of Agnculture. 


SCIENTIFIC SEEIALS 
Annolm der Physik und Chtmu^ No. 2 — On absorption of 
carlionic acid by W'ood charcoal, and its relation to pressure and 
temperature, by P. Chappuis — On absorption of dark heat rays 
in gases and vapours, by K Lecher and J Ferntcr.^New re- 
searches on Newtoh’s rings (continued), by 1 ., Sohiickc and A. 
Wan^enn. — On the discharge of electricity in rarefied gases 
(continued), by E, Goldstem, — On the question as to the nature 
of galvanic polarisation, hy F Exner, — On the same, by W. 
Beetz, — On excitation of clecCncity on contact of metals and 

S ees ^7 F. Schulze- Berge, — Note on F. Exner’s paper on the 
eory of Volta’s fundamcDtal experiment, by the same 
BulltHn de VAcademu Royale da ScifHca {de BdpfUf), No 1. 
— Geodetic junebon of Spain and Algeria in 1879, byM. Perrier. 
— Fire-damp and atmospheric perturbations, by M. Cornet.— 
On the excretory apparatus of rhabdocoelan and dendrocoelan 
Turbellaria, by M. Fancotte, 

Bealg hhiuto Lombardo di Sciente e Lttteire^ Rmdgeonii^ 
voL XIV , fasa 1 and 11.— bynoptic tables of results obtained in 
the Bot^cal Garden of Pavia Univenily from cultivation of 
fifteen qualities of vine (Asiatic and American species and 
YoiieHcs), by 5 . Giacomo. — Contribution to the pathology of 


voluntary muscle^, by C. Golgi — Contnbution to the "physio- 
logy of strychnJc tetanns, by G. Clniselll.— On Ciemonian 
correspondences in the plane and in space, bj C. F. Archien.— 
The invabion by the Ptronoxpora vittcola in Italy, by S. 
Garovngho. — On the damage which Feronospora may do in 
Italy in future, by V. Trevisan, — Statistical note on inflamma- 
tion, on cancer, on cirrho^iic, on tuberculosis, and on pysemis, 
hy G. bangalli — Proposed clossili cation of the stature of the 
humnn tody, by S. Zoja. 

A (It della R Accadimia dti vol, v. fasc. 2 (December 

18, 1880) — Reports on prize competitions 

Face 3 (January 2).— Contributions to the study of medullatcd 
nerve fibre and observations on amylaceous corpurcles in the 
brain and spinal cord, by A, Ceci — On the bacillus of contagious 
mollusca, by M. Domenico, — On an equation between the 
partial derivatives of the inverse distances nf three planets which 
attract one another, by Dr. G. Annibale. — Two small fovsil 
hymenoplera of Sicilian amber, by G Mulfatti — On some rare 
species of Italian birds, by P Lnigi — On Stilbite from Miagc 
(Monte Bianco), by C. Alfonso. — On ollenite, on amphibolic 
rock of Mount Ollen, by the same 

Rivi\ia Scuntifieo-IndHttnale^ No, 2, January 31 — Coglie- 
vina’s centigrade photometer, by R Ferrmi. 

Memoirs of the 9 /. Petersburg Soeuty of Naturalists — The 
last volume of the Memoirs of the St Petersburg Society of 
Naturalists contains, besides the minutes of meetings of the 
Society, a mo5t interesting paper by Prof Kessler, on the ‘'Law 
of Mutual Help,” or sociability, which he proves to be the necen 
sary complement of Darwin's law of the struggle for exutence 
()rnilhoia;;ical observations m Trans caucnsiii, by M Mikhai- 
lovsky — Observations on the motions of diatomaces and their 
causes, by M K Mcrejkovsky. — Matenalsfnr the knowledge of 
the infusorial fauna of the Black Sea, by the same author — A 
sketch of the flora of the province of Toula, by MM D. Kojev- 
mlioif and W, Tzmger, with a map — Figures showing the 
quantiljes of gases in the blood and tbe quantities of urea and unne 
secreted by man under various conditions of life, by M. Shilz , 
and a paper on Medusae, by M K Mcrejkovsky, 


SOCIETIES AND ACADEMIES 

London 

Royal Society, February 3 — Dr, Klein communicated a 
paper by John Haycraft, benior Phy biological Demonitrator 
in the University of Edinburgh, on the cause of the st nation of 
voluntary muscular fibre. The author showed that all the cro'S 
stnx observed are due not to any dilTerences of structure along 
the fibre, but i^iuiply to the shape of the fibre itself The fibre 
is not a i«mooth cylinder, but is ampullated, alternate ridges and 
depressions occurring with beautiful regularity across its length 
Ibe stnic correspond with these in position, and are caused by 
their action on the transmitted light. He showed theoretically 
how this must be so, and illustrated it with a model of the same 
shape but of uniform structure, which exhibited down to the 
minutest detail the cross stna: seen in the muscle itself He 
then showed the true explanation of the action of staming agenti 
and of polansod light. 

Mathematical Society, March 10 — S Roberta, F.R.S , 
president, in the chair — Prof Cayley read a paper on the equi- 
librium and flexure of a skew surface — Mr. Tucker communicated 
portions of papers, viz, ; — An application of elliptic functions to 
the nodal cubic, by Mr, K A Roberts , and note on Prof C. S. 
Peirce's probability notation of 1867, hy Mr. If, McColl —Mr. 
J W 1 / Glaishcr, F R S. (vicc-nrcsident), having taken the 
chair, the president communicated tne following direct analogue 
in Space of the well-known plane theorem, "If we take an 
arbitrary point on each Bide of a triangle and describe a circle 
through each vertex and the two pomts on adjacent sides, the 
three circles meet in a point,” viz. if we take an arbitrary point 
on each edge of a tetrahedron and describe a sphcK through each 
vertex and the three point*; on adjacent edges, the four spheres 
meet m a point 7*he analogue was used as a point of departnre 
for tbe study of. four spheres meeting in a point. 

Chemfcel Society, March 3. — Prof Roscoe, president, in 
the chair —The following papers were read — On the action 
of Bactena on various gaBes> by F, Hatton. An oqueouB ex- 
tract of flesh was used as the source of the BacterU-containing 
liquid, A small flask half full of this liquid and half full of/ 
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mercury was inverted in mercury. The ga.^ was then pna^ed up 
In the case of atmoiphenc air a large absorption uf oxygen was 
observed The other gases experimented with were hydrogen, 
oxygen, carbon monoxide, cyanogen, lulohur dioxide, nitrogen, 
nitrous oxide, nitric oxide, carbon dioxiae, and coal -gas , in all 
cabes the rUcteru rcuiamed alive and (except with cyanogen) 
flounshed well. Acetylene, salicylic acid, strychnia (lo per 
cent ), morphine, uarcotm, and bmcin were enually w ithout 
effect on the Bacteria, Spongy iron, phenol, and alcohol were 
very destructive to these organisms — On the influence of inter- 
mitient filtration through sand and spongy iron on animal and 
vegetable matter^ dissolved m wfatcr, and on the reduction of 
nitrates by sewage, by Mr, F llntton In the case of peaty 
water some diminution was observed in the organic carbon, but 
none in the organic nitrogen .SewagL pronioies the relnclion 
of nitrates Spongy iron convert-, nitrates into ammonia and 
free nitrogen — Prof Tidy then read a lengthy paper on river- 
water Ihi** is a reply to the criticisms of I)i Frankland and 
Miss Lucy Ilftlcrow' on a former paper by the author In the 
present paper the author rcialatcs.his hi in coiivulion that a fairly 
rapid river, having received sewage in quantity not exceeding onc- 
twentieth of its volume, regains Us purity after the run of a few 
miles, and becomes wholesome and good for dnaking — On ^ 
diquinoline, by F. Japp, Ph.l)., and C Colhorne Graham 
This substance was obtained by heating quinoline and benzoyl 
chloride in scaled Lubes to 240' -250° C , it gave on analysis the 
formula It crystallises m coLimless satiny Inminx, 

and fnscs at iqi'' C. 

Anthropological Institute. February 22 — F \V Rudler, 
KGS,, vide-president, in the chair — The election of I' E 
Kobmson was announced ^A paper on arrow poisons prepared 
by some North American Indians, by W I Huffman, M D , was 
read. Tlie information was obtained Irom prominent Indi.in 
chiefs who visited Washington m 1880, and the tribes alluded to 
in the paper were the Shoshoni and Banak, Pai iite, Comanche, 
liipan Apache, and Sisscton Dakota, tin-, la^t tribe have a 
method of poisoning bullets by drilling four Mnall holes at equal | 
distances around the horizontal circumfercnct and filling the 
cavities with the cuticle scraped from a branch of cactus {Opuntia 
missouriense)^ the projecting nm of metal caused liy the drilling 
IB then pres-icd over the scrapings to prevent their being rubbed 
off or lost As the opuntia is a harmless pi mt, the idea of 
poison IS evidently suggested by the pain experienced when 
carelessly handling the plant, which is covered with baibcd 
spines — A pT]icr by David Christison, M D , on the Gaiichos of 
San Jorge, Central Uruguay, was read Having given a 
description of the country and a history of the peojilc, the 
author remarked that it had often been .1 matter for surpiise that 
Englishmen should be able to live safely among a turbulent race 
of people buch as the Gauchos, but our countrymen, when 
placed in a higher sphere and independent of their political or 
private lead:,, ran little nsk in ordinary times , moreover heie, 
as elsewhere, the innate capacity of the British for managing 
senu -barbarous races by a combination of Fair dealing and kind 
ness was conspicuously manifested Ihe Englishman had 
acquired a certain liking for the Gauchos which grew rather 
than diminished with time. The Gaucho could not be a per- 
manent type, and in the Banda Oriental was rapidly being 
modified. The more strict definition and sub-dmsion of 
propeiry, the increase of aheep-farming and change in the 
management of cattle to the tame system, the rapid extension 
of wire fencing, and the introduction of agriculture, conspired 
to cramp his movements and to do away with the necessity for 
hia peculiar accomplishments It was even to be feared that he 
himself would pass away, and that the race which ultimately 
posaeases the Campos will show but slight traces of his blood or 
of the aboriginal Indian race which be represents The great 
mortality from murder and homicide which the place was noted 
for woi increased by the numbers who perished under quack 
doctora. The Gauchos bad been badly governed, and much of 
the evil m them was due to this cause. 

BntomologicaVSociety, Marchs —II T Stainton, F.R.S., 
president, in the chair — Mr. E. A. Fitch exhibited a specimen 
of Sihingalia ^fasetata^ taken at West Wickham by Mr A S. 
Olliff lost August. — Mr. W. C. Bo^ exhibited a specimen of 
Nonagna httosa^ taken outside the Great Eastern terminus at 
Liverpool Street, and a cunous vanety of Ennomoi taiiana from 
Cheihunt. — Mr. W. F. Kirby colled attention to a general illustrated 
work on Insecti on which Herr Buckccher of Munich is engaged, 
and laid apecimeni before the meeting —The following papers 


were then read . — Mr. F P. Pascoe, On the genu, HiUpus and its 
neotropical allies, — Mr W L Distant, Descriptions of new 
genera and specie of Rhynchota from Madagascar — Prof J O 
Westwood, Observations on the hymenopterous genus Sderoderfna 
and some other allied groups —Mr McLachlan then called the 
attention of members to an important paper by Dr Adler on the 
dimorphism of oak-gall flies {Cympidi^\ which has just liecn 
publi-^bed in Siehold and Kolliker's Zeiisthrtft fur rviMm^chaft 
hike Zoologu^ vol xxxv. — Mr E. A. Fitch read a report from 
the fy<rs/frn Daily Me? cury of the trial which has lately taken 
place at Veahampton (South Devon) in reference to the jxisses- 
sion of living specimens of the Colorado potato beetle by a 
firmer wdio had brought them from Canada. 

Institution of Civil Engineers, Much i — Mr Aliernetby, 
r R S E , president, m llie chair — Tlic paper read w.as on the 
tide-gauge, tidal harmonic analyser, aiiu tide prcrlictcr, by Sir 
William Thomson, 1 L,U , K R.SS L and E 

LniNBURGH 

Royal Society, Februaiy 21 — Prof Fleeming Jenkm in llie 
chair — Sir Williim lliom'-ou communicated a paper by Mr, 
Witkow ki on the effect of strain on electric conduLlivily A 
cylindrical brass tube, w ith a magnet and attached mirror susjicnded 
horizontally in the centre at light angles to the axis, wns traversed 
from curl to end by on electiic current In it', oiigin.il unstrained 
isotropic cnnrlilion the cylinder so conilLicled the current that the 
inclosed magnet was unaffected A couple was then xpplied in 
a plane at right angles to the .ixis, so as to distort the metal tube 
by a definile twist, thus rendeiing it ailotropic as regards i(s 
electrical cniidnaivily, and giving to the current .1 spiral set, 
uhich was evidenced by the deflection of the suspended magnet, 
'ITie lines of flow set spirally round m a direction contrary to 
that of the ajiphcd couple — a result m comi>lete accordance 
with the theory of twists, which icquires a Irngihening (and 
therefore an increase of resistance) along spiial lines that 
set lound with the couple and a simultaneous compression 
(and corresponding dccrca'^e of resistance) along lines at right 
angles to these, Quantitative results w ere obtained by balancing 
the electro-magnetic action of the current in the strained tube by 
means of an external circulir movable conductor Liaversed by a 
steady current — Sir William Thomson desenbed cerlain exjien- 
ments which he had lately made on the effect ol inoisifning the 
opposing sui faces in a Volta condenser, and of subaliluiing a 
vvatcr-arc for a metallic arc in the determining contact The 
main features of the paper were, the ncin-cMstence of any 
measurable difference of potenLial when contact was made by 
means of a drop of clean water between opprised polished 
surfaces of zinc and co])])er. Die effect of oxidising the surfaces 
in the pure metallic contact experiment, and llic exact similanty 
in the actum of dry polished zinc and wet oxidised zinc when 
opposed to dry copper and brought into contact by 1 metallic 
arc Sir William also desenbed llie “vorlex spo'ii’c ” A 
vortex column spinning at theheait of a mass of fluitl revolving 
irrotitionally inside an imperfectly elastic cylindrical case forms 
a system in a position of maximum energy , and any slight dis- 
turbance from the truly circular rotation of the vortex core results 
in a gradual drawing off of energy, in virtue of the iinpcrfcctly 
elastic chancter uf the bounding material, until the system 
assumes its position of miniinum enei^ with the lotationally- 
revolviiig fluid on the immediate inner surface of the inclosing 
ca^e and altogether surrounding the irrutaLiunal fluid, which is 
now m a state of quiescence The intermediate stages between 
these first and Ixst conditions are what .Sir W lliani Thomson 
characterises by the name of vortex sponge — Mr. V Muir pre- 
sented a paper on continuants, to which special form of detei- 
minant he could, by suitable transformations, reduce any given 
determinant of ordinary type, and so was able lo express a detcr- 
mmaiit as a continued fraction — Prof. Chrystal adied a note on 
this paper showing how m the most general case » equations 
between n unknown quantities can be made to yield by suitable 
elimination n other equations, in no one of which more than 
three terms npj^ar, so that a continuant form of di tcnninant is 
got winch bears a simple relation to the detciminnnt formed by 
the cocfBci ents of t he original equations. _ - , 

’ Manchester 

Littrary and PhiloBOphial Society, November 9, 1S80,— 
E. W. Binney, F.R.S , F G S,, president, m ihe chair. — 
On gravitation, by the Rev Thomas Mackereth, F K A.S 

December 28, i8to. — E W Bmney, F R b , iircMdent, in 
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the chur, — The literary bi^itory of Parnell's Hermitp” by 
William K. A, Axon, M R S L 

February 22, ]88i. — £. W Ilinney, F R.S , president, in the 
chair, — llie pretiidcnt remindecl the members present that 
yesteiday was the hundredth Biiniversary of the fir^t meeting of 
the Society — Dr. Balfour htei^iirt, F K S , comtnunicated a letter 
from Mr. Herman Hager contaiuing notes from Schulte' " Das 
hoRsche I.ebcn " with regard to severe u inters and famines from 
1100 to 1315 — Ozone amt ihe rate uf mortality at Southport 
during the nine years, 1872-18S0, hy Joseph Baxendell, 
F R A S 

Paris 

Academy of Science!, March 7 — M Wurtz in the chair — 
The following papers were read — On observations of contact 
during the tran-^it of Venus of December 8, 1874, by M 
Fuueux. He led to divide the nine French observers into two 
groups (of SIX and three respectively), there being a marked 
difference between them in the way of estimating the hour of a 
contact Hence the necessity of n soit of common education, 
ensuring that observers work in the same way — On the reciprocal 
displacemeids of hydracids, by M Berthelot. — Spiral cells of 
very great length, by M Trecul By maceiating, m water, the 
leaves of certain Cnnutn he found celii fruiii 5 mm. to 13 40 mm. 
long, — Note on photography of the a^hy light of the innoni by 
M Jaiis'.en lie presented a photograph shoviing that part of 
llie mu in illuminated by light fruui the earth. The exposure 
was for 60 seconds, ihe muon was three days old 'Ihc general 
figure ut the lunar continents can be made out With photo 
graphy the mtu-csling phenomena 111 llie double reflection of 
sular light, under varying circumstances, may be more exactly 
studied. — On the presence nf trichinae in pork of American im- 
portation, by M. Bouley Infcclioii of this pork with trichinae 
has prubably long been a fact, though ob'-irvcd more lately 
Tricbmosis is little knoun in Fiance, thanks to the culinary 
habits of the people M Bouley was ^eiit to Ilavie to 
see if a sanitary service of inspection, sufficient for the public 
hygiene, cuuld be organised He rucomuieiids the initialing of a 
number of children and young girK in microscojucal prepara- 
Uiins, for assistance of the meal-inspecti)i to make his examination 
■with the necessary despatch. Should this plan succeed the prohi- 
bitum of Anieiicoii pork « ill pi obably ccx^c — On the presence of 
alcohol in the ground, in water, and 111 the atmosphere, by M 
Muiilz. He has developed the method depending on the change 
rtf alcohol into iodoform, ho that one-inillionth of alcohol in 
water can be detected Alcohol is found m all natural waters 
except very pure spiing m aler , also (and Aorc of it) 111 snow 
Ram water and Seine w'alcr contain about I gr per cubic metre 
Alculiiil no doubt also exists as vapour m the air. In soiIh, 
especially those rich in organic matters, there is n considemble 
quantity. The destruction of urgauic matter by various agents 
of fermentation accounts for the wide dmusion of alcohol in 
nature. — Observation of solar spots, faculie, and protuberances 
at the ob'-ervatory of the Roman College during the last quarter 
of 1880, by P 'lacchmi There was a progressive diminution 
of frequency of spots The maximum or facul:e of September 
exteuded into October The minimum of extension and height 
of protuberances fell in October, os well as the nnmmiim of 
size of spots For spots and faculx the maximum frequence 
WS5 in the some zones as the previous quarter, viz , ± lo" 
± 30" F or protuberances the two maxima are not i^ymmetncal 

We are still (ur from the maximum of solar activity.— Observa- 
tions of the moon and of Jupiter’s satellites at Algiers Observa- 
tory during the last quarter of 1880, by M Trepied M 
Mouchez, in presenting these, the fint, astronomical observntionR 
from Algiers (where only a little meteorology has been done hither- 
to), said M. Tripled had lately gone from MontsourLs to take charge, 
and felicitated the Academy on having observations of the moon, 
&c,, ID the Algerian climate — On the al^vebraic mtegration of 
an eqiution sliuilar to the equation of Ruler, by M. Picard — 
The formula of interpolaLiou of M. Hermite expressed alge- 
braically, by M Schering —On a general reason, justifying 
synthctK^ly the use of the various developments of arbitrary 
functions employed in mathematical physics, by M Boussinesq 
— On an integrator, by M Abdank-Abakanowicz.— On circular 
double refraction and the normal production of the three systems 
of fringes of arcular rays, by M. Croullcbois. — On the enlarge- 
ment oT hydrogen lines, by M Fievez. He finds from experi- 
ment (with Gelssler tubes) that the enlargement is correlative 
to TLse of tempemlure. Thus the temperature of one heavenly 
body 11 higher than another when lU hydrogen Imcs are wider 
and more ncbuloui. This agrees with the ideas of Huggins and 


Vo^eJ. — On some phenomena of optics and vision, by M, Tri?e, 
Both in vision and in photography it appears that light is propa- 
gated with more intensity through a horizontal than through a 
vertical slit. — On the solubility of chloiide of ^Iver in hydro- 
chloric ncid in presence of water, or of little soluble metallic 
chlorides, by MM Kuyssen and Varenne — On the heat liber- 
ated in combustion of some substances of the saturated fatty 
senes, by M Louguinine. — On the transformation of glucooe 
into dextrine, by MM Musculua and Meyer — On an active 
amylamme, by M Plimpton.— On active propylglycol, by M, 
le Bel — On the winter of 1879-80 m the Sahara, and on the 
Saharan climate, hy M Rolland The winter was exceptional. 
North-east and north uinds prevailed 'I'he mean tempera- 
ture from January 17 to April 16, between 35® and 30" lat , 
was only *4°^* i ^be extremes —4" 7 in the night of Jaiinaiy 
17-18, and 31“ I on Apnl 13 111 the day. Ram fell several times 
in the Algerian Sahara, and abundantly m the end of Januavyi 
It comes generally at intervals of over ten years. The Saharan 
climate seems to have degraded The region had probably at 
onetime a larger population — M Melsens showed in a letter 
the economy realised by his lightning-conductors. — M. Zenger 
presented a photograph of the sun taken at Prague during total 
eclipse, in a very clear sky. 

Vienna 

Imperial Academy of Sciences, Maich 10 —L T 
Pitzinger m the chair. — Dr P Weselsky and Di R. Benedikt, 
on the influence of nitrous icid on [lyrogallic acid — T H. 
Tano\sky, on a new a/osuifobeiiioiL acid — Dominico Co- 
gheviiia, on the Ctnligrack -photometer, a new optical instru- 
uiuil for deleimiiimg the intensity of any source of light — 
Hr M. Buchner, analysis of the water froiu the “I^inden- 
brunnen,” at Zlitteii, near rcriiegg(Styriii), — Dr Max Mnrgulies, 
on the determination of the coefficients of friction and sliding by 
the plane motions of a fluid — Dr T. Kreu/, on the dcvclojinicnt 
of the lenticcllb in the bhadoned branches of Ampelopns 
heifiniaa^ Mels — Dr llann, on the daily courie of the 
meteoiological elements nn the plateau of the Rocky MnuTitainx. 
— T B Ileindl, on crystalline coiiibinations of chloride of 
calcium Milh alcohols — Dr T Herzig, on the influence of 
sulphuric acid on mono-di and tnbromo benzol — Alex Lustig, 
oil the deteiminations of nerves in the smooth muscles — P. 
Toul.i, rejxjrt on his geological rcscarclics in the western regionn 
of the Balkam, 

IznperiBl Inititute of Geology, March 1,— K. M Paul, on 
the occurrence of petroleum in Wallachm ■ — Dr, E Tietze, on 
some detritus-foriDAtions on the southern slope of the Persian 
Albur Mountain — Di. V. Hdbcr, exhibition of geological mips 
of Eastern GaUicia 
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MACQUORN RANKINE'S SCIENTIFIC 
PAPERS 

Miscellaneous Scienlijic Papers by W Macquorn Ran- 
kincj C.E f LLD.^ F R,S ^ late Regius Professor of 
Ctvil Engineering and Mechanics in the University of 
Glasgow, From the Transactions and Proceedings 
of the Royal and other Scienti/ic and Philosophical 
Societies and the Scientific Journals. With a Memoir 
of the Author by P G Tait, M A., Piofessor of Natural 
Philosophy in the University of Edinburgh. Edited by 
W J Millar, C.E , Secretary to the Institute of Ship- 
builders in Scotland With Portrait, Plates, and Dia- 
grams. (London : Charles Griffin and Co , i8Si ) 

T he volume before us contains thirty-seven papers of 
rare scientific interest written by the late Prof. 
Rankine, who died now eight years ago. As to the cause 
of this long interval the Editor gives us no hint, nor la 
there anything in the volume to explain it. All the papers 
afe reprints, without note or comment, except such as is 
contained in the concise but extremely graceful Memoir 
These papers are not by any means all Rankine's original 
works They are principally those relating to Thermo- 
dynamics and Hydrodynamics There are however two 
important papers on the latter subject which are not con- 
tained in the volume (‘‘On .Stream Lines,*' Philosopkiail 
Magazine^ 1S65, “On the Mathecal Theory of Stream 
Lines," Phil Trans Royal Society, 1S71). These can 
hardly have been omitted by design, as in the very last 
paper contained in the volume the author resumes the 
subject; directing attention to his paper of 1865, while 
the paper of 1871 is the most general an (Liinportant papec 
Rankine wrote on this subject, besides being his last 
work. 

The drsL twenty-seven papers contain the development 
by Rankine of that must modern of mathematical sciences, 
Thermodynamics, from its foundation-stone to the com- 
plete edifice as it exists at the present day. This by no 
means constitutes Rankine’ s entire work, nor do we think 
it his most useful work. But it is the largest gem in the 
casket, and should he be forgotten in all the rest this 
alone will secure for him a foremost place amongst those 
who have left their mark on philosophy. 

The rapidity of the development of this branch of 
science is unrivalled. As profound as anything ever 
brought to light by the power of reason, it only occupied 
Rankine four ye.ars from the publication of his first paper 
untd the theory was completed and appbed to all cases- 
That the burning of coal was necessary to the production 
of steam, which was necessary for the worlung of an 
engine, and that the proportion of coal burnt bore some 
relation to the work done, were facts which for 200 years 
had been forcing themselves into notice, and. gradually 
there had come to be an idea that in some way heat was 
the same thing as other forms of mechanical energy 
But this was all, Lill, lu 1S43, Joule pubhihed his first 
expenmental dctemunation of the mechanical equiiralent 
of heat. Publitihed m an obKureway, it was some years 
beibre this novel but definite relation between heat and 
energy excited notice The first published notice is by 
Thomson in 1849, although that Rankine had known it 
VoL. xxiii.~Ne. 595 


for some time previously is shown by the first of these 
papers, published in July of that year In December of 
the same year Rankine sent in the Papers III and XIV ,* 
containing the elements and some applications of his 
theory, and in 1854 he had published the complete theory 
and Its applications to various engines, making instant 
use of the splendid experimental results just then obtained 
by Regnault Fiom this tune it has been as possible 
definitely to forecast the result to be expected from any 
kind of engine as from 1690 to predict the behaviour of 
the moon. 

From a philosophical point of view, there was a keen 
race m discovery' between Thomson, Rankine, and Clau- 
sius, a race in which Thomson had the start, but which 
was neck and neck between Rankine and Clausius. But 
from the practical point of view Rankine was alone And 
in this respect these papers, as indeed all his others, have 
a value both intrinsic and as examples of method which 
even transcends their philosophical value 

It was Rankinc's practical knowledge which gave him 
his great advantage, but he had in some respects .an .id- 
vantagc in having based bis theory by means of an hypo- 
thesis on the fundament.al laws of motion R.inkme 
worked from an hypothesis of his own creation as to the 
molecular constitution of matter, which was perfectly 
definite and capable of including all the phenomena which 
he had to consider. The definiteness of liis hypotheses 
gave that definite form to his formula which suggested 
many points otheiwise overlooked. 

But as often happens, the definiteness of his hypotheses 
was also his source of weakness , he assumed the atoin<s 
of matter to be masses of lluid subject to eddies and 
vibratiouB, but otherwise at rest T his suited the condi- 
tions of his problem, but it was only an hypuiiiesis, and as 
it was definite, so any phenomenon uith which it was in- 
compatible sulked to disprove die hypothesis and bring 
down the edifice raised upon it And such phenomena, 
those of dilfusion, pxisLed , although they did not come 
within the range of his work. 

Rankine w.is himself fully alive to his position, and 
having once obtained his ideas and framed his formula., 
took and acknoivledgcd a hint from his contemporaries, 
Thomson and Clausius , and having shown that Carnot's 
theorem, which they had modified .-ind made the basis of 
their reasoning, was a consequence of his molecular vor- 
tices, he adopted a general law as the base of his 
reasoning, and cut himself ofl" from his hypotheses. This 
was easy for him to do, for, as may be seen in ^ 15^1 of 
Paper III , he had with no small care framed his hypo- 
theses so as to fit the same law, though expressed in other 
words This article is also interesting as showing the 
unlunitcd faith he must have reposed in the design and 
care of Fi evidence Not only does he conceive each atom 
of matter to possess a fiuid atmosphere, m which exist a 
number of similar cyclones or eddies, symmetrically 
placed all over the atom, but be required that wherever 
two atoms touched there two eddies should face, and so 
exactly as to be coaxial. Many complicated properties 
were attributed by Newton and others to the corpuscles 
of light, but such a demand as is here implied on the 
attention of Providence has probably never been equalled 

* Why this paper m placed far out of its chronnloBical order doee not 
appear 
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— a whole crew of Maxwell's demons on each atom would 
be required to warp and moor for every movement that 
might occur. But so true was Rankine's knowledge of 
mechanics that all this elaborate rehnement did not 
prevent his hypothesis leading him to correct results. 

This refined organisation! however, which renders his 
hypothesis in the highest degree improbable, suggests a 
most important consideration. For the almost infinite 
complexity of his particular arrangement indicates almost 
to the extent of a proof that the results he obtained must 
depend upon circumstances so general as to be indepen- 
dent of any particular hypothesis, so long as it is in con- 
formity with the laws of motion, and hence the trail of 
these general circumstances is crossed. 

In Rankine's hypothesis the temperature comes out 
as a direct measure in any particular substance of the 
kinetic or actual energy of the molecular motion 
This conclusion, to which he adhered in the final 
foundation of his theory, is general, but it docs not appear 
to be the most general conclusion of which our present 
experiments admit It led Rankine to give a definite form 
as well as name to his thermodynamicfunction, which forms 
the fundamental equation of all the mathematical work But 
it was subsequently shown that the differential equation to 
the same lines could be obtained without the assumption 
with regard to temperature, and then it did not appear 
that there was sufficient experimental data for the com- 
plete determination of the constants which enter into the 
integral. This is owing to the hitherto impossibility of 
determining the exact form of the adiabatic curve for 
solids and liquids With gases it is different, and with these 
Rankine’s law is found to fit, but so might .1 law framed 
on the supposition that in othei cases the kinetic energy 
was some other function of the temperature. What is 
proved therefore is not that the temperature is a direct 
measure of the kinetic energy, but that this is some 
function of the temperature This is appwently all that 
has yet been accomplished, so that Rankine’s definite 
conclusion must be looked upon as suggested rather than 
proved by experiment There can be no doubt however 
that this definiteness led to a vast development of the 
subject, and hence it was no mere fancy or partiality for 
his own view which led him to adhere to that form of 
second law which included his earlier new. Nor will the 
study of Rankine’s caiher papers be time wasted on the 
part of those who seek to understand this extremely 
difficult subject They will there find a model of the 
machinery by which the general result might be obtained^ 
and if, as is the case with most new inventions, the 
machinery is unnecessarily complex, it is still the only 
machine which has accomplished the results 

They will also find, what must for ever add an interest 
to these papers, the fiist use of the terms thermodynamic 
function, adiabatic curve, potential energy, and others 
now in general use , for Rankine’^s nomenclature, to a great 
extent his notation, and entirely his graphic method, have 
been universally adopted 

Rankine’s methods have been called ''uncouth," 
"diffuse and obscure," and without doubt they must 
seem all this to those who come to the subject with all 
the latest inventions in the form of mathematical machine 
tools in perfect working order,— just as the axe or adze 
must seem barbarous when there is a planing machine at 


hand to do the work, and the material has been prepared 
for It. But let the shape required be of a novel kind, or 
let the material be in the rough, and then how does it 
fare with the planing machine ^ 

Like tlat of Green, the whole career of Rankine is one 
rebuke to those who would exhaust the finest material on 
this earth — the best brain of our youth — converting it 
into elaborate mechanism only adapted to reduce, in 
however elegant a manner, already prepared billets to 
elegant and improved copies of masterpieces which, 
having once been shaped, although roughly with primitive 
tools, can never have to be shaped again. The material 
at last existed for a great mathematical edifice, of which 
the want had long been felt, and our great mathematical 
workshop was crowded with the most refined mechanism 
rusting for want of material to work upon, But this 
material was in the rough, and while waiting for some 
one to strip off the bark the chance was lost, for the 
obscure, self-taught mechanic who set to work with axe 
and adze did not stop at the bark, but with rapid and well- 
directed strokes brought out the form divine. However 
uncouth Rankine’s methods may be, they have the great 
merit that they require nothing but a bold front — the 
result being obtained without adventitious aid They 
are inscrutable to those who, having learnt the relations 
between quantities as expressed by symbols, have for- 
gotten if they ever knew the purpose of their formulae 
But to the reader who thinks Rankine’s methods are a 
statement of his thoughts, and though often a rough 
task, any one who succeeds in understanding Rankine 
hnds to his satisfaction that he has done more than this, 
that he understands what Rankine understood 

Nor 15 this true only of his great work. What seems 
to us his most useful work is that of showing how 
the elementary mathematical methods were sufficiently 
adaptable to be applied to almost all cases of practical 
mechanics The results are only approximate , but where 
neither the data nor the desired result can be exactly 
measured, this is all that could be obtained, were the 
methods never so exact One might as well set bricks 
by Sir Joseph Whitworth's millionth-of-an-inch machine 
as use the exact equation of thermodynamics to deter- 
mine the probable work to be obtained from a steam- 
engine. 

The graphic method was Rankine’s great weapon. 
This, which is probably as old as any mathematical 
method, had been long neglected, except that it was 
sometimes used for engineering piirposels Rankine early 
perceived its applicability to the subjects he had to teach, 
and in his treatises on Applied Mechanics, Shipbuilding, 
and the Steam-Engine there arc many instances of its 
novel and useful application which have been copied far 
and wide, while his graphic treatment of the subject of 
thermodynamics has been universally adopted. But the 
height of his achievement m the application and develop- 
ment of the graphic method is only reached in his papers 
on the motion of fluids. 

These papers, with the omission already noticed, arc 
collected at the end of the volume, and they constitute by 
no means its least valuable part. They are comparatively 
hiB later work. The first, “ On the Exact Form of Waves 
at the Surface of Deep Water," was published in 1863, 
after his thermodynamical work was essentially complete. 
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Both the method and matter of this paper are unique 
The results are obtained by a simple geometrical study 
of rolling circles And there for the first time definite 
reasoning is adapted to the actual proportions of deep- 
sea waves, all previous work on the subject having been 
based on the assumption that the height of the wave is 
small compared with its length 

^ It 13 however in the next paper that he first shows what 
may be done by Maxweirs method of the graphic use of 
families of surfaces or curves. Here we have what is 
invisible in the fluid itself and had only been expressed 
by complex algebraical formulx — the internal motion of 
the fluid — shown in such a way that not only the direction 
but the magnitude of the motion at every point may be 
taken in at a glance as well as definitely measured, and 
all deduced by simple but rigorous geometrical methods 
The credit of this, which is certainly one of the highest 
achievements in the art of expression, must be divided. 
It was Faraday who hi^t toncei\cd the force of a magnet 
expressed by a family of lines , and it was Maxwell who 
discovered the rigorous method of drawing Faraday’s 
lines, while Kankinc realiscdjn this the means of apply- 
ing and expiessing the principles of the steady flow of 
fluids propounded hy Stokes now forty years ago 

In these papers on Hydrodynamics, as in all his other 
work, Rankine had a practical purpose in view In this 
case It was the skin resistance and wave lesistance of 
ships. And if, owing to the neglect of friction in the 
fundamental equations of motion, some of the results are 
still doubtful, yet in this lespect the work is on a par 
with all the rest that has been done on this subject And 
these papers, owing to the clear conception they convey 
of the internal motions of fluid and the direct purpose of 
the means adopted to elucidate these, afford by far the 
best chance for any one wishing to pursue the subject up 
to the highest position it has at present attained 

That Rankmc himself owed much to having early 
directed his thoughts to fluid motion appears in all his work, 
as well as being 5ho>\n by Ins theory of molecular vortices 
— a strictly hydrodynaniical conception— amongst the in- 
tricacies of which nothing but his exact knowledge of the 
subject could have kept him straight 
It must be remembered however by those who would 
make a like use of such knowledge that Rankmc did not 
begin his career by the study of mathematics , but that 
as an engineer from his birth, as we are told m the 
Memoir, he first became aware of the circumstances and 
problems of mechanics, and only evolved or acquired his 
mathematics as he found them necessary to his work 
In this way his knowledge of mathematics must have 
included the knowledge of the necessity for each step It 
was necessity first, and then method or invention , and 
not, as 15 too often the case vnth those who begin to learn 
mathematics before they are aware of what it is they are 
to do, all means and no ends. 

In Rankine^s text-books, as in his original papers, the 
ends are always kept in view. It is often impossible for 
others to follow him unless they begin by actually 
mastering the circumstances of the problem and trying to 
solve it for themselves, then if they honestly fail they will 
find that Rankine will help them , while if they succeed 
they will find that Rankine was before them. These books, 
both as regards originality of matter and the attention 


paid to the circumstances of each problem, have more the 
character of original papers than orthodox text-books 
From this as well as his other writings it is dear that he 
acquired his knowledge of mathematics from the original 
works of the master, and not from text-books 

His example should therefore be the best rerommenda- 
tion for all those who would really understand mechanics 
to read the works direct from" the hand of this master — 
a task which, uith the aid of this volume, they may now 
accomplish without that trouble of search which, small as 
It IS, leaves many a mastei piece on the shelf m some dark 
corner, while a mutilated and garbled extract disgusts the 
reader and discredits the thinker 

OsrORNE ReYNOI 


/HE EEENS OF NOFTH AMERICA 
The Ferns of Nof/h America j Coloured Fissures and 
Deiuiphons^ 'lodh Synonynty and Gto^raphttal Ihshi- 
buiiofi^ of flu Fern\ of llu UniUd States of Notth 
America ami Brill At North jlmaiLan Posse\iton^ 
13 y I) C Eaton, Professor of Botany in Yale College 
The Drawings by J II Emerton and C. E Faxon 
2 Vols quarto, pp 352 and 2S5 , 81 Plates, (Dobton 
S E Cassino, 1880) 

T his handsome work, which has been brought out m 
p.irtb, isbued about one crer> two months, beginning 
with 1878, IS now completed Although ferns have long 
been populai in the United Stales, both with collectors 
and cultivators, this is the first large illustrated mono- 
graph of the indigenous species which has been attempted 
For our own country we have sevci.d, of which the best 
known are Hooker's “Diitish ferns," with coloured 
figures, in large octavo, Lindlcy and Moore's “Nature 
Printed Kerns," in more than one edition; .ind Newman's 
“British Ferns," in which the plates are uncoloured 
woodcuts, bft of the American fci ns there aie but few’ 
figures, and those widely scattered in general works, and 
even leaving figiues out of the question theic has been no 
descriptive handbook specially dc\ otod to them, so that 
those who wanted to work at the subject have been 
placed at a great disadvantage. Prof Eaton, who is the 
giandson of a well-known botanical author, has been 
universally recognised for the last twenty years as the 
leading authority on the subject He has a large library 
and gencial collection of his own, has visited Europe and 
studied the American ferns 111 the public herbaria of the 
Old World, has piovcd himself m other departments of 
botany to be .1 careful and judicious systematist, and he 
15 a teacher of botany of many years’ experience, and has 
been looked up to for a long time by all the collectors of 
ferns throughout the Union as their referee in cases of 
doubt and difficulty , so that he has had every advantage 
for dealing with his subject in a thorough and exhaustive 
manner, and as he has been ably seconded by bis two 
artists, the result is a monograph which is thoroughly 
satisfactory in every way, and which will be universally 
accepted both at home and in Europe as a standard work. 

The geographical area which it covers is the whole of 
the American continent, from the Pole to the southern 
boundary of the United States The true ferns only are 
included, not the Lycopodiacex, Equisetacex, and Rhuo- 
carps, winch are monographed along vnth the fems by 
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Hooker, Milde, and in the earlier editions ,of Newman 
In North America the order is represented by 139 
species and 31 genera. The number of species is quite 
double what we have m the whole of Europe The 
northern area outside the United States produces very 
few species that have not been found within the bounds 
of the Union As in Europe there are no CyatheaccEe, 
Marattiacezc, nor Gleicheniacem Of the other sub-orders 
the SchiZLcacea;, which wc do not possess, arc represented 
in the United States by three genera and four species. 
Ceratoptcris, of which Prof. Eaton makes a special 
cub-order, is also American, but not European. The 
other four sub-oidcrs — PolypodiaccEC, Hymen ophyllacejc, 
Osmundaceae, and Ophioglossacex — arc represented, both 
in America and Europe One peculiarity of ferns is that 
the genera show exceedingly little tendency to geogra- 
phical localisation The nearest approach to this that we 
have in North America is the predominance of Pell sea, 
Cheilanthes, and Nothochl.nna, which arc allied dwarf 
types with a greater power of resisting drought than any 
oihei set of ferns, and which aie represented in this area 
by a large proportionate number of endemic species 
These three genera take up thirty-nine species in North 
America against four for Europe. Out of the 139 species 
about forty aie endemic, and about forty aie European 
the latter including several of our high mountain types^ 
such as Cy^topteris Montana, A^pidtum Lonchih^, Poly- 
podium alpestre, IVondsia ilvensis^ glabella, and hyperborea. 
The southern boundary of the States corresponds broadly 
with the limit in .1 northern direction of the great tropical 
flora of Equatorial America, the richest tropic.il flora in 
the world But out of the 139 ferns at least twenty arc 
characteristically widely-spread tropical species which do 
not extend beyond Florida, which have several of them 
only been discovered there within the last few years 
Such are Ophioghssum palmatum, Aerootuhum nureum, 
Polypodtum aurmm, P PhyliiHdw, P Phifmtla, and P 
pecHnatiitn, Vittana lincata, and Ntphrohpis exaliata 
Amongst the remaining species there arc some curious 
cases of a rCde of distribution it is difficult to explain or 
understand Adiantum pedatum and O^munda cinna- 
monea are examples in ferns of a considerable group of 
American plants which reach Asia by way of Japan and 
rundown through China to the Eastern and- Central 
Himalayas , Plerts serrulata, found lately in America in 
Alabama, and South Carolina, reappears only in China, 
Pelhva androniedt^folui, which from California passes 
down the Andes to Chih, reappears in Cape Colony 
Nothochlcena tenera is supposed to be divided between 
Southern Utah and the Andes of Bolivia and Chili, but 
here I think that the States plant will most likely have 
to rank as a distinct species. Aspidium mohnouies, 
long supposed to be endemic in extra-tropical South 
America, has been J discovered lately by Mr Moseley in 
Manon Island, and by Mr Lemmon in one place at an 
elevation of 8000 feet above sea-level amongst the moun- 
tains of California 

As regards the limitation of genera and species Prof. 
Eaton differs but little from Sir William Hooker, as the 
English au thorns views are expounded in hia great 
monograph of the ferns of the whole world, his " Species 
Filicum*’ Prof Eaton treats Hymen ophyllacex and 
Ceratoptendere as distinct sub-orders, the former at any 


rate a decided improvement upon Sir W. Hooker's clas- 
sification, and he maintains Ophioglossacex as a distinct 
order. In genera the principal deviations arc that he 
keeps up Phegoptens as distinct from Polypodhnn, and 
merges Nephrodium in Aspidium. 

A very curious North Amencan fern is Asphntum 
ehenotdes of Scott- It is very rare, and always grows in 
company with the walking leaf {Campiosorus rhtso- 
phyllus) and Asplemum ebenmm, two common Amencan 
species These are very dissimilar plants, but A 
ebenoides is quite intermediate between them. Prof. 
Eaton seems not disinclined to the idea that it may be 
produced by natural hybridisation, as was suggested by 
the Rev M. J. Berkeley in the Journal of the Royal 
Horticultural Society for 1866, p, 87, 

An observation of Prof Eaton's under Nothochlana 
FefiaUrt is interesting as beanng upon Milde's classi- 
fication of ferns into a catadromous and anadromoua 
series, according as to whether their lowest secondary 
branches originate on the posterior or anterior side of 
the pinnx Prof Eaton notes that in this species there 
is always a decided inequality in their origin ; but that 
it is sometimes on the anadromous, and at others on the 
catadromous plan J G. Baker 


KOLLIKER ON ANIMAL DEVELOPMENT 
Grundrtss der Entwickelung^geschichte des Menschen u 
der hoheren Thun. Von Albert KoUiker, Professor der 
Anatomic an der Universitat Wurzburg. (Leipzig W 
Engelmann, 1880,) 

T his book is essentially a reproduction of Prof 
KoUiker's large treatise on Embryology, with a great 
part of the detail and controversial matter omitted, and is 
intended for the use of medical students The larger 
work has more the character of a monograph on the 
development of birds and mammals than of a text-book , 
and as such, though of very great value to those engaged 
in teaching and research, is necessarily too bulky for the 
use of ordinary students. We think, therefore, that Prof, 
KolUker has done very wisely in publishing the work 
before us ; and we need hardly say that, his larger treatise 
having been already universally recognised as one of the 
most important contributions to embryology during recent 
years, the present work may safely be regarded as an 
accurate statement of the facts of avian and mammalian 
embryology. We may add that no trouble has been 
spared m the illustrations, which fully come up to the 
high standard characteristic of German works of this 
class. 

While, however, we can say this much in praise of 
Prof Khllikeris treatise, we cannot help recognising that 
it has some rather serious defects, Prof KdUiker is an 
extremely objective wnter. He describes with great 
clearness the objects as they present them reives to the 
observer, but he scarcely ever attempts to connect them 
together or to point out the general principles which 
underlie the mass of detail with which he has to deal, 
In his larger work this pecnlianty is of comparatively 
small importance, in that those who are likely to use it 
are able to supply the general principles for themselves ; 
and the work has already become a great mine of facts 
to which every anatomist who is engaged in studying the 
morphology of vertebrates will necessarily turn. 
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In a book however intended for medical students, it is, 
m our opinion at least, of the utmost importance that the 
facts of embryology should not merely be stated in suc- 
cession, but that iheir significance should be pointed out. 
Embryology is of but little practical value to a medical 
student, and the small amount he must necessarily know 
could be given in a very few pages, and is, we believe, 
usually to be found in works on human anatomy Con- 
sidered however as an educational instrument, embryology 
IS of the utmost value. It gives to the student an insight 
into the meaning of the structures which he meets 
in bis dissections, and by so doing often renders details 
of anatomical structure comparatively easy and pleasant 
of acquisition, which would otherwise be a great and 
almost repulsive strain on the memory. 

Embryology should be taught to the medical student as 
a comparative science , with the facts duly marshaileeb 
their significance pointed out, and general pnnciples 
deduced from them In such a form it ought to constitute 
an important part of medical training, which every medical 
school of any pretence to excellence should impart to its 
students. 

We would venture to call attention to the following 
instances as illustrative of what wc consider the unsatis- 
factory treatment of certain parts of the subject to be 
found in Prof. Kblhker's work. In dealing with the 
phenomena of segmentation Prof. Kolliker makes no 
effort to point out that the differences in the early deve^ 
lopment of the mammal and bird are m the mam the 
result of the presence of food yolk in the one case and its 
absence m the other After reading his very careful and 
elaborate treatment of the primitive streak, the student 
would, we think, be left in complete ignorance of the real 
significance of this interesting structure. 

Again, m his account of the placenta, which he describes 
in man and the rabbit, he has so little to say as to any 
comparison between the two that we arc at a complecc 
loss to understand why he should have made any mention 
of the former. 

In his account of the development of the vascular and 
excretory systems we are struck with the oJmoiit entire 
lack of any attempt to put the facts which have been so 
admirably described to their legitimate use, viz. to the 
explanation of the arrangement of these and other struc- 
tures in the human body, and of the presence of rudi- 
mentary organs. 

In making these strictures on Prof. Kolliker's work we 
should be sorry to convey the impression that we under- 
estimate the value of this in most respects admirable 
tieaikse. It has alieady become justly popular in Germany, 
and we trust that it will also become widely known in this 
country 


OUR BOOK SHELF 

Bulletin of the United States GtologtcoU and Geographical 
Survey of the Territories^ 1879-80. VoL v. (Wash- 
ington, 1880) 

The publications issued by the American Government 
under the above title are so appreciated in this country 
that it seems unnecessary to compliment Dr. Hay^n 
and his coadjutors on the appearance of another of their 
usefiil volumes During the last few years, however, there 
have been brought out by the U.S. Department of the 
Interior some works by Dr. Elliot Coues, which for 


atient industry must compare with any that have ever 
een compiled in scientific literature The title of the 
volume now before us reads as follows -Art. 36 Third 
Instalment of American Ornithological Ihbliography, by 
Dr Elliot Cones, U.S A , and consist'? of 545 octavo 
pages of small print How many titles of papers and 
books are quoted in this laborious treatise we should be 
sorry to have to counL The labour must have been 
enormous, and it is only those who have to follow the 
intricate windings of synonymic literature who can appre- 
ciate the work here performed by Dr Coucs We learn 
that wc may expect at some future time a similar con- 
spectus of titles relating to the ornithology of the Old 
World, blit although the present volume professedly 
deals with Amciican Birds only, many standard works of 
general interest aic passed in review by the author, who 
exhibits gieat judgment as a critic Taking Gray's 
“ Hand- List of Birds'* as a basis of classification to 
follow, Dr Coucs treats of each family separately, and 
then in chronological order he records every work, every 
paper, and every note which directly or indirectly affects 
the American species, and as regaids each year the publi- 
cations are separately entered under the authors’ names m 
alphabetical order We must however again warn orni- 
thologists that so many collateral references are given to 
Old World papers where the families are at all cosmo- 
politan, that therefore no one writing on any group of 
birds can afford to neglect this book As for Dr Coucs 
himself, we can only imagine the sigh of relief with which 
he must have corrected the last proof of such a toilsome 
undertaking, although he must have been assured before- 
hand of the heartfelt gratitude of every ornithological 
confrere throughout the globe. R B S 

( 1 ) Exposition G^omHrique des ProprtiHes genera /es de? 
Courfic? Par Charles Riichonnet (dc f.ausanne) 
Qiiatri^vne ddilion auginenti 5 e (Pans, 1880.) 

(ii.) Jt//mciit^ dc Calcul aPProxunatif Par C Ruchoniict 
(de I.au^aiine) Troisicrne (fdiLioii revue (Pans, 1B80) 

Havini- noticed both these works on the appearance of 
the last previous editions in 1S74, we nml say little here 
The reasoning In 1 , ue may remaik, is always upon the 
curve Itself, and is not deriv^ by taking the limiting form 
of the inscribed polygon, and siinilaily in the case of 
surfaces. The work has grown from 160 pp to 174 PPf 
and there is one more plate of figures 

The pamphlet 11. IS, what it is stated to be, a revised 
form or the last edition It consists of 64 pp in place of 
6s pp 

Geschichle der geo^raphtsc/ten Entdeikun^srei^cn im 
Altef thuw und MitteUUier, Von J Luwenberg 
zig und Berlin Otto Spamer, 18S1,} 

This js a volume in the publisher's Illustrated Library of 
Geography and Ethnology It is, as its title indicates, 
a History of Geographical Discovery in Antiquity and 
during the Middle Ages The story is brought down 
to the time of Magellan and Marlin llehaim. The 
first book, under the heading of Night and Morning, 
treats of the earliest dawn of geographical knowledge 
with the Hebicws, Egyptians, Babylonians, Phoenicians, 
Greeks, and Romans ; the second book embraces the 
period fiom Herodotus to Ptolemy ; the third, the Middle 
Ages , and the fourth the Century of Discovery, in which 
Spain and Portugal did such splendid work Herr Lowrn- 
berg ha.s evidentry taken great pains to master his subject, 
ana has been quite successful. He treats it in consider- 
able detail, both in its historical and scientific aspects ; 
the arrangement is excellent, and while popular and at- 
tractive in style, the work seems to us to be accurate and 
altogether trustworthy. There are numerous illustration^ 
some of them rather fanciful, but most of them useful and 
appropriate — portrait'*, ships of various periods, mapa, 
some of them reproductions of very early ones, and 
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places and monuments illustrative of various countries 
Altogether the woik is a really good specimen of its kind. 
Another volume will bring the story down to the present 
time. 


LETTERS TO THE EDITOR 

\Tht Editor docs not hold himself responstbk for opinions expresstd 
by his correspondents y Neither can he undertake to return, or 
to correspond with the writers of rejected manuscripts ^ No 
notice IS taken of anonymous communications y 
The Editor urgently requests correspondents to keep their letters as 
short as possible y The pressure on his space u so great thai li 

IS xm^ssible otherwue to ensure the appearance even of com' 
munuations containing intereitin^ ana novel facts y\ 

The Tide Predicter 

I SEE in your la^it number (p. 467), among the editorial 
notes, the following — “ Mr. Roltcrts of the Nautical Almanac 
oflice i!i authorised, by resolution of Council of the Secretary of 
Stile for India, dated August 7, 1880, to make it generally 
known that his Tide Predicter may he employed for the pre- 
paration of Tide Tables for any port for which the requisite data 
are furthcoming " 

I think it right to call your attention to the fact Unit the Tide 
Predicter is in no sense of Mr Roberts’ *1 invention or design 
He was employed in 1873 by me, ai chairman of the Biitish 
AsMOCialion Tidal Committee, to calculate the number of teeth 
in the wheels of the first Tide Predicter (now the property of 
the Bntish ABsocialion, permanently deported in South Kensing- 
ton Muscuai),and to superintend Us construction in London by 
Messrs A and Co, The second Tide Piedicterwas made 
for the India Oflice, according to my advice, by Messrs A Lcgc 
and Co of Loudon, under the superintendence of Mr Roberts, 
In respect to the plan of the wheel work, which is wholly due to 
MesfiTB Lc^gc, It lb a copy of the first instrument. It is an 
improvement on the first instrument in hashing tisenty tidal com- 
ponents instead of ten, and 111 having the well-known rigorous 
method of the slide (Thoiaion and 1 ait's “Natural Philos jphy,” 

§ 55 i 0*^ "Elements of Nalmal Philobophy," § 72) for producing 
Bimple harmonic nvitioii in a straight line from circular motion, 
Instead of the appioximate method of imllcys centred on crank- 
pins, which for simplicity and cconojiy I u.ed m the first 
instalment WILLIAM TuOMbON 

The Umvcrbity, Glasgow, March 19 

The Magnetic Storm of 1B60, August 

The Astronomer-Royal has handed to me a copy of the 
photographic record of the vaiiatiuiis of magnetic lionzuntal 
force as registeied at Toronto during the disturbed penod of 
August II to 14 last The records of dechnition and vertical 
force were imperfect and have not been received 

The comparison of the Greenwich and Zi-ka-wei (China) curves 
for the same pciiod (Nature, voI xkui. p 33) indicated that 
the commencement and end of disturbance (especially the C3m- 
mencement) occurred nearly bimultaucously at both place::>, and 
this circumstance is now further corroborated by the Toronto 
horizontal force curve. 

In what follows, the reference throughout is to Greenwich 
time. 

The disturbance at Toronto commenced on August il at 
1020 am. At Grcemsich (Nature, vol xxm. p. 33) it 
commenced also at lo 20 a m , and at Zi ka wei at 10.16 a.m , 
at Melbourne (Nature, vol, xxii p 558) it commenced at 
10.33 tLm. 

Disturbance ceases at Toronto at about midmght of August 11, 
and Bt Greenwich and Zi ka-wei als) at about or near midnight, 
but It dies out more or less giodually, not allowmg the limit of 
diaturbanoe to be always very precuiely fixed. 

Sudden motion is again shown (after some hours of quiet) at 
Toronto on August 12 at If 40 a.m, , also at Greenwich at 
11 M a.m., some minutes sooner at Zi-ka-wei ; and at Melbourne 
at about 11,38 a m 

Disturbance again dies out more or less gradually at Toronto 
on Aunst 14 about 7am, at Greenwich and Zi-ka-wei at 
about D a.m. , and at Melbourne at about 7 a,m. 

The commencement of disturbance in the above imtances la 

drfinitp. arul th^ aui^^m^nt in rim* *nntlH*rln(T o/iHaIu. 


noteworthy The cessabon of disturbance 11 less definite, as has 
been already remarked, but even here the discordance in time ii 
not very wide William Ellis 

Royal Obseivatory, Greenwich, March 12 


Prehistoric Europe 

I MUST adhere to my dcusiun not lo play the port of Secutor 
any further to a glacial Retiarius m the arena of NaiurE If hli 
net be strong enough to carry the Upper Pleioccne and the Flcislo- 
cene mammalia of Europe, as well as Falxolithic man and the 
Neolithic skull of Olino, I wish linn joy of them If, further, 
he will kindly give me the proof that the mammalia of Auvergne, 
considered Upper IMcioccne by Falconer, Gaudry, Gervais, and 
other leading paheontulogists, are, as he terms them, " a hash 
up," they shall be p''oj)crTy served and ued, if necessary, lu my 
second edition 

1 Feel however that it la only right for me to notice the new 
gladiator who springs lo Lhe aid of his friend The antiquity of 
man in the Viclona Cave is solely due, as it appears to me, to 
the perfcrvidum ingemnm (1 speak in all respect) of Mr. 
Tiddeman It was first based on a fragment or fibula which 
ultimately turned out lo belong Lo a bear. Then it was shifted to 
the cuts on two small bones, which were exhibited and discussed 
at the British Association, at the Anthr0pologLc.1l Institute, and 
at the Geological Society of London The bones arc recent, 
and belong to sheep or goat, two domestic animals introduced 
into Bntain in Lhe Neolithic age. '1 he cuts have been probably 
made by a metallic edge NumcrouH bones of the same animals, 
in the same condition and hacked 111 the same way, occurred in the 
Romano- Bntish refuse-heap on the lop of the clay, and fre- 
quently slipped down over Lhe working face to the bottom of 
the cutting neforc I resigned the cl large of Lhe exploration to 
Mr Tiddeman after nearly four years' work 1 here were frequent 
slips afterwards. Undei these circumstances the reader can 
decide whether it la more probable that lhe mutton-bones in 
question did slip down from a higher level to be picked out at 
the bottom, or that there is evidence of "interglacial" (J. 
Gcikie) or "prcglacial " (Tiddeman) man possessed of domestic 
animals and probably UBing edged tools of metal The mutton- 
bones seem to me to prove so much on the latter hypothesis, 
that they may be thrown aside wilhout further thought 

TTie reindeer (bones of feel) was found m 1872 along with fox, 
rhinoceros, elephant, hyxna, and bison in the cave at the lower 
horizon, which afterwards was proved to contain the hippopota- 
mus It was omitted in Mr Tiddeman s lists up to 1876, when 
1 called hia atteution to the fact Then he wrote that the fact 
that It was so found was " noteworthy," and that " these remarks 
[his generalisations] were made solely on the evidence which 
passed through your present reporter’s haiid<] since he undertook 
to conduct the exploration of the cavern" (I 3 rit, Ass Kcp., 1876, 
p. 118) Surely It ii too late, in his letter to Nature (March 10, 
1881), to recall this on the ground'* that these remains were 
discovered m a shaft, that my exploration was not carried on 
so accurately as his own, and further, that because he did not 
find the reindeer m the low er strata that 1 did not It is not for 
me to compare my own experience 111 cave-hunting with his, or 
to point out the value of negative evidence The exploration 
while under my ch.irge was not earned on by shafts only. When 
the hyxna-layer was reached it was followed in the deep catting 
visited by the British AsBociation in l8^ The presence of 
reindeer in the hyjcaa layer renden* Mr TidJcman's views un- 
tenable which are based on its osBumed absence. Moat of these 
points have been so fully argued out before the above mentioned 
societie'', that I am sorry to be obliged to repeal them in this 
letter. W Boyd Dawkins 

Owens College, March 11 

Oceanic Phenomenon > 

II. M 's surveying ship Alert was recently engaged in searching 
for a "shoal" w'hTch was reported as existing Bome 200 miles to 
the southward of Tongatabu, in the South Pacific In the cooiie 
of the surrey^whlch 1 may add tended to disprove the exbtence 
of any such shoal — it was obaerved that for several days the see- 
surface exhibited large discoloured patches, due to tlie presence 
of a Aufly aubatance of a dull brown colour, and resemoliDg in 
consistency the vegetable scum commonly seen on the stagnant 
urA^*r aF Hilrlifie Thm raxlt*r flaxted on the surface In lireffUlir 
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the M-water to a depth of Mveral feet. Samples for examioa 
tioii were obtained by “ dipping” with a bucket, as well aa by 
the toW'UeL It seemed to be a Conf^oid Alga 

On slightly agitating the water in a glass jar, the fluffy masses 
broke up bto minute particles, which, under a magnifying power 
of sixty diameters, were found to be composed of spindle-shaped 
bonnes of filaments. Under a power of 500 diameters these 
filaments were seen to be straight or slightly curved rods, articu- 
lated but not branching, and divided by transverse septa into 
cylindneal cdls, which contained irregularly-shaped masses of 
granular matter, lliese rods, which seemed to represent the 
adult plant, measured ^ inch in vndth. On carefully examin- 
ing many samples, some filaments were detected, portions of 
which seemed to have undergone a sort of varicose e^orgement, 
being more than twice as wide as the normal filaments These 
propagating filaments (if I am nght in so calling them) were 
invested by a delicate tubular membrane, and contained <'ome 

S rannlar semi-transparent matter, m which was imbedded a row of 
1 scold bodies , the latter appearing as if about to be discharged 
from the ruptured extremity of the lul>e. These bodies measured 
y^^th of an inch in diameter ■ when seen edgewise jiresentcd a 



lozenge- 'ihaped appearance, ard were devoid of cilia or stria; 
Conjugation was not oberved. 

On allowing a jarful of the sea- water to stand by For twenty- 
four hours It was found that the confer void matter ^d all nsen 
to the burface, forming a thick f>ciim of a dull green colour, 
while the water had assumed a pale purple colour, resembling 
the tint exhibited In a weak solution of permanganate of 
potash. 

From November 24 to 29, during which time the ship tra- 
versed slowly a distance of ajo miies, ihe sea conlaintd these 
organism'^, For the fir^t three days the large patches were 
frequently m sight, and dunng the rest of the time the sur- 
rounding water presented a dusty appearance from the presence 
of the tiny spindle-shaped bundles On the evening of the 26lh 
on unusually dense patch was sighted and mistaken for a reef, 
being reported as such by the look-out -man alofl, 

Sydney, January 24 R. W, CorriNCER 

Feeding a Quil with Com 

In Prof. Semper’s recently-puhli&hed work on the "Condi- 
tions of Existence as they Anect Animal Life,” a review of 
which from the pen of Prof I ank ester appeared m your columns 
a fortnight ago (vol xxui. p, 405), allusion is made on pp, 67, 6S, 
■nd elsewhere to John Hunter's celebrated experiment of feeding a 

E U with corn Prof Semper, however, seems not to have 
cn aware of the precise nature of the result of Hunter's experi- 
ment. He says: "Ihe English anatomiit Hunter purposely 
fed a sea-gull for a whole year on grain, and he thus succeeded 
In 10 completely hardening the inner coat of the bird*i stomach, 


which IS naturally soft and adapted to a fi^h diet, that in appear- 
ance and structure it preci'^cly rc<3cmbled the hard, horny skin of 
thegizzard of a pigeon.” 

Ine original account, I believe, of Kunter'>i expenment, was 
published m &ir Everard Home’s "Lecturer on Comparative 
Anatomy” (vol 1 p 271, 1S14), and an extract from tliat work 
IS appended to the description of Hunter’s original preparation, 
still preserved in the College of Surgeons, in the descriptive 
catalogue of that collection (vnl. v,, 1S33, pp. 149-50, Prep. 
523). What Hunter succeeded in effecting was to very much 
mcreaiie the thickness of the fnusatlar walls of the gizzard, 
which, as mav be seen by comparing his specimen (No 513) 
with that of Inc stomach of another gull close by, have become 
developed to an extent about double their usual size. There is 
no manifest increase in the thickness of the "inner” — or so- 
called "epithelial” — coat of the stomach visible in the prepara- 
tion, nor do Home or Owen allude to any such feature m Lheir 
descriptions. Hunter's expenment, therefore, simply comes 
under the numerous wcll-ascertamed instances of the increased 
development, consequent on increased use, of muscle, and has 
no real connection with the "modifying effects of Food,” such as 
that produced m canaries by feeding mem on cayenne pepper, 
and others cited by Semper. W A Forbes 

Zoological Society’s Garden*:, N W , March 18 

DynamicB of "Radiant Matter” 

As the chief object of Mr. Preston’s paper under the above 
title in Nature, vol. xxm. p 461, seems to be to support Le 
Sage's "shelter theory” for gravity, you will perhaps let me 
point out one objection to that theory m any /brm which has 
hitherto been deemed conclusive, and with which Mr. Preston 
does not deal It is that under it gravity would not vary, ns it 
IS known to do, equally with mas^, but would vary not equally. 

The theory applies perhaps so long as you conaider only the 
case of isolated atoms, but iL fails entirely when applied to 
clusters of atoms. 

ObservaLion shows that gravity varies only with distance and 
with mass , but if it were caused by an^ form of shelter hitherto 
imagined, it would Vtiry also wilh density and wiih bulk in such 
a way that a pound of, sav water, would weigh more than a 
pound if raised into steam, oecause it!> atoms, m loose order as 
steam, would give each other less shelter froni the action of the 
kinetic aether than when in close order .is water, and in such a 
way also that two spheres of, say iron, each weighing one pound, 
would weigh less than two pounds if welded into one sphere, 
because some atoms in the one sphere would be better sheltered 
than any atoms in the two spheres \Vm. Muir 

March 21 

The Oldest Fossil Insects 

Mr S n, ScuDDEH has published (Anniversary Manous of 
the Boston Society of Natural History, 1880, pp. 4I, plate i) a 
memoir on the Devonian Insects of New Brunswick 'Hie 
fragments of ihc six described species iverediscotcrcd by the late 
Prof C. F. Harttin 1862, and have been since 1S65 described m 
several papers by the same author. The new paper is a very 
detailed and elaborate one, with cntiicly new and improved 
figures, and is followed by a number of conclusion^ as the final 
result of hia w ork (Report, /I fourn, of ^ Feb 1881). 
The conclusions would be of piominent Importanrc for the 
history of the evolution of insects, if they could be accepted 
without reserve Of course facts and conclu*-iOTis should 
be able to btand the most se\ere test, and that is not the 
case with this publication. "As the ^-impler Devonian insects 
have certain special relatioii<>,” be sayc, "with the Ephemendee, 
their descnplion preccde<\ by an account of the wing- 'structure 
of the modem Mayflies u a basis of companion ” (p 4) 

The simple fact that not one of the dc'jcnbed species has any 
relationship to the Ephemcridse is sufficient to cause us to object 
to hia descnptiona and conclusions related to this family. This 
statement is not based upon a difference of opinion, but simply on 
the evidence of facts which cannot be denica by any one conver- 
sant with the families Ephemendx and Odonata. 

Platiphetntra antiqua is a part of the apical half of the wmg, 
without the tip, of a gigantic dragonlly. The suddenly narrow^ 
second cubital space is to be found in Isophlebia of the Solenhofen 
slate. The imperfectness of the fragment allows no further con- 
oliuions. 

Gerephtmera simplex is a diagonal fragment of the middle ot 
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a wing of a gigantic dragondv The reverse has a small part of 
the base, not to be seen m tne obverse, with a straight sector 
crossing the horizontal ones. The same arrangement is to be 
Men m Isophlebia Every other character important foi nearer 
determination is wanting m the fragment. 

LUhentomwn Harttn —The fragment is very in sufficient, and 
recalls the venation of the Sialids, and among them thO'<e of the 
Chauliodes type, 

HcmoihetUJ fossUis — This is (i Sialid of the Corydalis tyj>e, 
with a smtill number of transversals The basal vein, spoken of 
as homologous with the arculus of the Odonata, and ns [iroving a 
synthetic type, is the part in which the wing breiks off easily in 
actually living species I have not seen the type 

Xmtuwita anhauorum — Some details given for this species 
are not exact. It has not been observed that parts nf one wing 
cover the other , 1 can only say that the wing belongs to the 
Ncuroptera, and that the \enfttion is nearer to the Ixhauliodes 
Type than to any other The famoiut " stridulaliun " apparatus 
at the base is justly rctracletl by Ihe author 

Four new fAinilies are proposed for these insects b^ Ihe author 
One of them, the Atoxina, is now out of the quesMon, as Gere- 
phemera belongs to the Odonala The three odieis are only 
uidicated by extremely vague characters, in fact by rio characters 
at all Can science accept such families? 1 believe not, 

I omit Dysrniui because this fiagment is undeter- 

minable 

My conclusion!) arc, that two of the 111-ecLs belong to the 
Odonata, three to the Sialids There is no V pheineri 1 among 
Ihem, nor any synthetic species The ju-oofs for iny statements 
Will be given in a dciaded paper, II A Hagen 

Cambridge, Maas. 


Ice-CaatB of Tracka 

As I was nd mg along the highway late this afternoon, my 
attention was attracted to a phenomenon no less cuiious than 
beautiful A coujjle of days ago theie n as a fall of a few inchch 
of very damp snow, after which the temperature fell rapidly, 
and thii morning oerylhing was frozen hard. A large dog had 
trotted along in the snow while it was yet dam|i, and n here it 
lay upon the old diifts by the road side. To-day the sun has 
been shining very warm, cutting away all the new snow and 
leaving the tracks of Ihe dog in exquisitely perfect ice-caaG, thin 
os wnLing-paiier, and standing on the most delicate thread-like 
columns, about an inch above the surface of the old snow 

Lyons, N Y., March 7 J. T Drownell 

Migration of Birds 

Thb following extracts from a work entitled *' Hible C.ustoms 
in Bible Lands,” by Henry J, Van Lennep, H D. (1875), may 
prove interesliug to some of your readers, as coniaiiiing im- 
portant and reliable evidence with regard to the migration of 
birds, which has formed the subject of two recent lelter'i in 
Nature 

Speaking of the great numbers of small birds which inhabit 
Western Asia, as compared with Europe and North America, 
Dr Van Leniiep explains the circumstance by the fact that 
“even those of feeblest wing have an easy road from Palestine, 
Syria, and Mesopotamia, by the Isthmus of Suer, and over the 
narrow Kcd bea, to their winter quarters in tropical Afnca, 
while nature has provided them with exiraordwary mtans of 
conveyance from Asm Minor southward across tbc MedilerimneaTi 
. , . The swallow, and many other birds of similar powers of 
flight, arc able to cross over the entire breadth of the Mcditer- 
rineaq, especially by taking advantage of a favourable wind 
But many Dirds are quite incapable o? flying over a surface of 
350 miles froui headland to headland across the Mediterranean 
without alighting, and wonld require many days, and even wrecks, 
to perform the tnp through Syria and Palestine. Such are the 
ortolans, damagu, bec-figs, wren, titmou<ie, smaller thrushei 
and finAn, with a hundred other dminutive specimens of the 
feathered tnbes . . . and as the seventy of the winter would 
be fatal to them, not only m Asia Minor but even in Syria and 
Falesuue, He who is ever mindful of the sxnallcit of His 
creatures ha^ provided them wnth means of truniiportatJon to a 
more genial clime Many of them, Indeed, And their way 
downward from Palestine into Arabia and Egypt, but this would 
be difficult, if not impo.sible where lofty mountains and broad 
seas intervene, and to meet such cases the cram has betn pro- 
vided . . Most uf these birds are migratory In the autumn 


numerous flocks may be Ken coming from the north with the 
first cold blasts from that quarter, flying low, and uttering a 
peculiar cry as if of alarm, as they circTe over the cultivated 
plains. Little birds of every speciea may then be seen flving up 
to diem, while the twittering songs of those already comfortably 
settled upon their backs may be disbnctly heard On their 
return in the sjiring they flv high, apparently considering that 
their little pas^cnn^a can easily find their way down to the earth. ’ 
As Dr Van Lennep has spent almost a lifetime in the 
East,” 1 conclude he has been an eye-witnesii of the above fects, 
and therefore his testimony is conclusive G. A, 

Bath, March 16 


Sound of the Aurora 

With reference to the question mooted in last week's 
Nature (p 459) liy M L. Rouse as to the sounds emltt^ by 
aurorx, perhaps the acooiujuinying extracts may be of interest. 

Brighton, March 30 Edwd. Allow AY PaukhursT 

** Necord of a Girlhood F. A. Kemble Vol, 1. 

" Standing on that balcony [at Edinburgh] late one cold clear 
night, 1 saw for the first time ihe sky illuminated with the 
aurora borealis It was a magniflcent display of the pheno- 
menon, and 1 feel certain that my attention was first attracted to 
it by the crackling sound which appeared to accompany the 
motion uf the pale flames as they streamed across the sky ; 
indeed cfackhnj is nut the word iliat properly describes the 
sound I heard, which was jireciscly that made by the flickering 
of bUzing fire, and as 1 have often since read and heard 
discussions upon the question whether the motion of the aurora 
IS or IS not accompanied by an audible sound, I can only say 
that on this occasion it was the sound that first induced me to 
observe the sheets of white light that were leaping up the sky. 
At this Uinc 1 knew nothing of such phenomena or tne debates 
among scientific men to which they had given rise, and can 
therefore trust the impression made on my senses.'' 


1 DEG to assure Mr, Rouse that a])oul fifteen years ago, early 
in the evening, in this very quiet locality, I listened, along with 
my father, to the sound of an aurora, pulsing above us, across 
the zenith, and apj^anng nearer to us, or lower, than most 
auroras 1 had seen. Ihe sound was somewhat like the rustling 
or switching of silk, and we listened to it for some time with 
great cunosily The aurora was not coloured, as more imposing 
ones haie sometimes appeared, but white. It recalled to me the 
lines of Burns in a fragment entitled “A Vision ” 

' ' The ceuld blue north was streaming forth 
Her lighii, wi' hiumg^ eerie dm , 

Ailiurt the lift they stEirt and ihin. 

Like fortune's favouix tint u won " 

Dumfriesshire, March 20 J. SUAW 


TmcltuR on Che Aurorm 

With reference to the passage of Tacitus, *' Germ.” 45, quoted 
in Nature, vol xxiii p, 459, 1 would suggest that the reading 

S iuorum^ proposed by some commentators, is far happier than 
eorum, ** It is believed that a sound is heard, that the fonns of 
the horses and rays from a head are seen ” K. 0 . S. 

Heidelberg, Germany 


Aberration of Initioct 

As in instance of Aberration of Instinct,” orl should nther 
eay of instinct at family may be mentioned the following It la 
well known, I believe, that rooks tn attacking young mungDld- 
wurtzel pick out the plants to obtain the wlrevmm at their roots. 
It bajmeus that plants most infested with these insects an the 
most flagged in the leaf. Now a neighbour whoM sowing had 
been a partial failure transplanted some young wurtsels into the 
vacant places. These of course for a few days presented a flag^ 
appearance, and were all lened on by the rooks to the excmsion 
of the rest Poor disappointed creatures, what must have been 
their chagnn at finding no wireworm as they evidently eipectedi 

T. H. Wallu 

'Waldrlngfidd Rectory, Woodbridge, March 16 
Squlirela Croaaing Water 

A coiRXBPONDEffT In Naturk (vol.RxiU. p. 340) ii ■irpriaed 
to learn of the squirrel taking to the water. It la not an nn- 
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common thing for them to do bo here, and they are frequently 
drowned in making attemptB beyond their Btrength. 

Some years ago I waa rowing on Lake George in this Slate, 
when I observed one of these nCtle animals in an 0]icii place, 
where from the courae he was pursuing he must have swum 
nearly half a mile, He seemed almost exhausted, and when I 
held my oar towards him he readily accepted the invitaUun to 
come on board, ran up the oar, and then to my surprise ran up 
my arm and ascended Co my shoulder! I do not know whether 
he simply followed his climbing instincts, or whether he sought 
an elevated point to get an obscrvilion llowcver this may have 
been, after a short pause he dcbcended and took his station in 
the bow of the boat, from which in a few nunutes he ulunged 
into the lake and struck out for land, 11c eviduntly miBcalLulatcd 
his remaining powers, for he was unequal to the effort, and soon 
gladly avadra himtelf of a second opportunity of gaming a place 
of refuge He now sat quietly while I rowed him towards the 
Und,Tevidcntly satishcd that he was in friendly hands, and that 
his wisest plan was to remain as a pa-^senger. When close to 
the shore he made a flying-leap and scampered for the trees, 
doubtless grateful m bis little heart for the kindness that had 
helped him over the critical part of Ins voyage 

This was near the narrows of the lake, where It is alxmt one 
mile in width, with groups of islands which Horten the traveisch 
to less than a quarter of a mile. My little friend however had 
not availed hiiuaelf of the easier and more urcuilous route, but 
had boldly undertaken adirectcr course and a longer swim, which, 
but for the timely ^e^cue, would very likely have been his 1 ist 
aquatic attempt Freuerick Hudoard 

New York, March 10 


In connection with a recent letter in Naiurb on the squirrel 
taking to water, the following facLs may be of interest ■ — While 
camping for two summers recently in the wilderness of northern 
New York, I was much surprised at frequently seeing 'squirrels 
crossing the ponds and Ukes of the region. We would some- 
times And several of these itrange navigators in the course of an 
afternoon's row They were ^een most abundantly during the 
early part of July , indeed, later in the season, they were but 
rarely found During many suuiniers of camping elsewhere 1 
have never seen them take to the water It has occurred to me 
that the explanation of this peculiarity (if it be sucb) of the 
squirrels of this locality maybe found ui the nature of the region 
visited; for we And there a most intricate water-system, the 
whole region being dotted with ponds and lakes connected by 
small streamj The necessity of taking to the water at tunes 
has perbajis enabled the squirreU to overcome I heir aversion to 
this element, and they have thus hecjine semi-aqnatic in their 
habits The squirrel to which reference is made is the common 
" red squirrel,**^ Semnts Hendsonius L. 

Worcester, Mass , March 8 


Within a few days of his decease was engaged in active 
zoological work. Mr. Alston, who died of phthisis at the 
early age of thirty-Ave, although soinewnat retinng in 
disposition, was of a particularly kind and ainiable nature, 
always most friendly with those with whom he was brought 
into contact, and ready to help them by advice or assist- 
ance Mr Alston was of Scotch parentage, and a native 
of Ayrshire. Being from infancy of delicate constitution 
he was educated chiefly under private tuition, and did not 
go to school or college Notwithstanding these disad- 
vantages he was a good scholar and a neat and concise 
writer, and had an excellent acquain lance with compara- 
tive anatomy Taking early to the pursuit of natural 
history he became a contributor to the Zoologist and 
other popular journals, principally upon mammals and 
birds Mr Alston^s Arst important paper was an account 
(published in the Ibis) of his journey to Archangel, made 
in 1S72, in company with hib friend Mr. J Harvie 
Brown, m which excellent obseivations are given on the 
summer migrants and other feathered inhabitants of 
that previously little explored district Shortly after- 
wards Mr Alston moved his he-id-quarters to London 
during the Arst part of the vear, and undertook the com- 
pilation of the portion of the Zoological Record relating 
to mammals, which he earned on in a very painstaking 
and methodical way for six ycar^ (1873-78) A new edi- 
tion of Bell's British Mammals, which had long been 
called for, appeared in 1874 Mr Alston, although he is 
only credited with having assisted" in this work, was^ 
we bejieve, its virtual compiler From that date also he 
became a frequent reader of papers at the meetings of the 
Zoological Society and author of several excellent memoirs 
in the Proceedings Amongst these we may call special at- 
tention to his revision of the genera of Kodentia, published 
in 1876, as a most successful exposition of the many 
difAcult points connected with the arrangement of this 
group of mammals, and to bis memoirs on the Mammals 
of Asia Minor, collected by Mr C G. Danford (1877 and 
1S80). Mr Alston's last and most important work, which 
he had fortunately just brought to an end before his 
untimely death, was the Mammals ” of Salvin and 
Godman's "Biologia Ceii trail- Americana ” — a great work 
on the fauna and flora of Mexico and Central Amenca. 
The Arst part of this was published in 1879, the eighth 
number containing the completion of the Mammals in. 
December last The death of this promising nataralist, 
when in the full tide of work, must be a subject of universal 
regret among all lovers of science 


In the autumn of 1878 1 wa*, salmon Ashing in the River 
Spey, a few miles fiom us muuth, where the ittream uaa broad, 
Btrong, and deep — when jnet beyond the end of my line 1 per 
ceived a bqoirrel being earned down, but s\^imming higher out 
of the water than la utiual wi h most animsh. Its death by 
drowning seemed Inevitable, as the opposite bank was a high, 
perpendicular cliff of Old Red Sandstone, where even a squirrel 
could hardly land. However it swam gallantly on, heading 
straight across the stream, and Anally, after being swept down a 
long distance, emerged on the otlier aide, where a burn inter- 
Koted the rock, and Ar-trees grew down to the water's edge. 
The left bank, where the aquurel must have entered the river. 
Was low and shelving, and it selected a apot, accidentally or 
otherwise, whence the currfiiL carrtid ic opposite to an easy 
landiDg-plAoe on the right bonk. Cecu. Duncomue 

March 18 


THE LATE MR. E. R. ALSTON 

'T'HE dooth of Edward Richard Alston, which took 
^ place at bn rooms m Maddox Street on the 7th 
intt., leaves a vacancy m the chin ranks of the working 
naturalists of this country that will not be easily Ailed up. 
At the tame of hia death Mr. Alston was secretary to the 
Lhniean Society, a meitibcr of the Council df the Zoological 
Society, and treasurer to the Zoological Club, and up to 


RECENT MATHEMATICO-LOCICAL MEMOIRS 

T he Boolian reform of logical science is at las 
beginning to manifest itself and to bear the Arst- 
fruits of controversy. Thirty years ago Boole’s remark- 
able memoirs were treated as striking but almost in- 
comprehensible enigmas Even Dc Morgan did not 
know exactly how to regard them, and in his '' Syllabus 
of B Proposed System ot Logic " (p, 7a) thus allows their 
mysterious truth — ’’In these works the author has made 
it manifest that the symbolic language of algebra, framed 
wholly on notions of number and quantity, is adequate, 
by what is certainly not an accident, to the representation 
of all the laws of thought ” But time and the efforts of 
several mvcstigatois have cleared up much of the mystery 
in uhich Boole wrapped his logical discoveries. The 
controversies now going on touch rather the precise form 
to be given to the calculus of logic, than the former 
question of the new logic against the old orthodox Anito- 
telian docferine. 

The most daborate recent contributions to mathematico- 
logical science, at least m the English language, are the 
mdmoirs of Prof C S, Peirce, the distinguished mdthe- 
maiiaan, itow of the Johns Hopkins University, Balti- 
more. Not to si^eak of his discussions of logical ques- 
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tiona in the Proceedings of the American Academy of Arts 
and Sciences (vol. vil. pp, 250-29B, 402-412, 4i6-432)j 
we have from him the wonderful investigation con- 
tained in his ** Description of a Notation for the Logic of 
Relatives, resulting from an Amplihcatjon of the Concep- 
tions of Boole's Calculus of Logic {Memoirs of the 
American Academy, vol ix. Cambridge, U.S , 1B70, 4to) 
The contents of this remarkable treatise, which hJJs sixty- 
two quarto pages, demand the most careful study, but it 
would be quite impossible in this article to enter upon 
such study Prof Fcirce has however quite recently 
interprel;pd his own views in a new memoir the 

Algebra of Logic, of which the first part, completed by 
the author in April last, was printed in the American 
Journal of Mathematics^ voL iii , and issued m September 
(4to, 57 pp,). After noticing the beautiful typography in 
which the American Journal rejoices, we find in this 
memoir a very careful inquiry as to what is really the 
form and nature of logical inference. 

Prof Peirce treats in succession of the Derivation of 
Logic, of Syllogism and Dialogism (a new name for a 
form of argument), of Forms of Propositions, the Algebra 
of the CopuU, the Internal Multiplication and the Addition 
of Logic, the Resolution of Problems in Non -relative 
Logic, with a further chapter on the Logic of Relatives 
The fundamental point, however, which is under discussion 
in the first two chapters touches the nature of the copula. 
There is abundance of evidence to show that given a few 
elementary forms, it is possible to spin out logical or 
mathematical formulae simply without limit But the 
superstructure rests entirely upon the babis of elementary 
truth contained m the first axioms In logical science it 
15 emphatically true that ** Cest le premier pas qm coCltc.’' 
There is a momentous choice to be made at the outset, 
and if we then take a wrong view of the nature of the 
logical ccmula, we can never come right again by any 
amount of development or formalisation. 

Prof Peirce after mentioning that four different alge- 
braic methods of solving problems in the logic of non- 
rclative terms have been proposed by recent English and 
German logicians, adopts a fifth, which he thinks is 
perhaps simpler and certainly more natural than any of 
the others, Peirce commences by expressing all the 

premises by means of the copulas — < and — <1 '"re- 
membering that A = B is the same as A — < B and 
D — < A ’’ (p 37) These new symbols arc to be inter- 
preted so that A — < B means (A implies B), in the way 
that water implies liquidity, or all water is liquid The 

symbol — < is the negative of the above, so that D 

means that C does not imply D He then lays down five 
other processes which give the elementary theorems of 
the calculus, showing how to develop, simplify, transpose, 
and infer equivalency by these symbols. As however 
these processes occupy two quarto pages in iheir first 
statement, it is evident that they cannot be reproduced 
here 7'he question which really emerges is not as to the 
power and originality shown by Prof Peirce, about which 
no reader of his memoirs can entertain the slightest 
doubt, but as to the wisdom of the first step, the selection 
of the relation expressed by the symbol — < instead of 
that expressed by the familiar sign of equality o Prof. 
Peirce begins by remarking that A « B is the same as 
A — -C B with li — < A. For instance, all equilateral 
triangles are equiangular, and all equiangular triangles 
are equilateral But though these two assertions are 
equivalent to '' equilateral triangle * equiangular triangle/' 
Prof, Pcirce elects to treat the two parts of the apparently 
compound proposition separately, his reasons being given 
partially on p. 21. This is not the first time that the 
same choice has been made, for, not to speak of Aristotle 
and the Aristotelians generally, De Morgan elected to 
base his systems of logic upon inclusion and exclusion, 
instead of upon equality. In his symbols X II Y is com- 


pounded of X ) ) Y and X ( ( Y (Syllabus, p, 24), that u 
to say all Xs are all Ys is made of all Xs are Ys and all 
Ys are Xs. Now without going far afield, I believe that 
a ^^ufficicnt reason may be given for holding that both De 
Morgan and Peirce have chosen wrongly A class is 
made up of individuals, and the very conception of a class 
thus implies the relation of identity expressed in A » B. 
If I say the colour of glacier ice is identical with the 
colour of pure rainwater, it is impossible to break this 
assertion up into ''The colours of glacier ice are among 
those of pure ram water,” and "The colours of pure ram 
water are, Slc ’* The colour is one indivisible and identical 
Now if there is at the basis of all reasomngan elementary 
assertion of the form A = B, which is incapable of reso- 
lution into anything simpler, this sufficiently proves that 
Peirce's A — < B, or Dc Morgan's A ) ) B cannot be the 
original elementary form of assertion. Moreover, when 
we say that all equiangular triangles » all equilateral 
triangles, the real basis of assertion is that each possible 
equiangular triangle is identical with one possible equi- 
lateral triangle The plural is made up of the singular, and 
the singular is incapable of logical decomposition You 
may decompose A = B into As are Bs, and Bs are As, 
but ultimate decomposition gives us A' = B', A" = B", 
A'" = B"', A', A", &c , being individuals. 

It IS highly curious, however, that this very question 
arises again with reference to the so-called Calculus of 
Equivalent Statements recently published by Mr. Hugh 
MacColl, B A , in the Proceedings of the London Mathe- 
matical Society (First paper, November 1877, vol. ix. pn. 
9-20, Second paper, June 13, 1878, vol. ix pp. 177-106; 
Third paper, vol pp, 16-28 ; Fourth paper, vol xi ; 
see also Mtnd^ January 1880, pp. 45-60, and the Philo- 
sophical Magazine for September 1880). 

There can be no doubt that Mr. MacColl has shown 
much skill in devising neat symbolic forms, and much 
power in using them Comparing his processes with 
those of De Morgan, for instance, it is impossible not to 
admire their symmetry and lucidity But when we touch 
the real point, the nature of assertion and inference, 1 am 
obliged to hold that Mr. MacColl has, like De Morgan 
and Pcircc, elected wrongly What De Morgan expressed 
by X )) Y, and Peirce by X — < Y, MacColl puts in the 
fonn r y, calling the assertion an impluation. Curiously 
enough, be professes never to treat of things, but only of 
assertions, so that with him v means that the assertion 
r implies the assertion j', or whenever r is true, y is true 
Having carefully considered Mr MacColl' s proposals, I 
felt obliged to write of them in a recent publication as 
follows. — “It is difficult to believe that there is any 
advantage in these innovations , certainly, in preferring 
implications to equations, Mr. MacColl i^ores the neces- 
sity of the equation for the application of the Principle of 
Substitution. His proposals seem to me to tend towards 
throwing Formal Logic back into us Ante-Boolian con- 
fusion.” 

In a paper printed m the Philosophical Magazine for 
January i88i, Mr. MacColl takes me Co task and invites 
me to make good the charge about Ante-Boolian con- 
fusion, by entering into a friendly contest in the problem 
columns of the Educational Times. Having just recently 
spent the better part of fifteen months m solving other 
eople's problems, and in inventing some two or three 
undred new ones, published in “ Studies in Deductive 
Logic," 1 certainly do not feel bound to sacrifice my 
peace of mind for the next few years by engaging to 
solve any problems which the ingenuity and leisure of 
Mr. MacColl or his fhends may enable them to devise. 
I therefore decline his proposal with thanks. But I can 
easily explain what 1 mean by ante-Boolian, or what 
comes to much the same thing, anti-Boolian confusion. 
The great reform effected by Boole was that of making 
the equation the corner-stone of logic, as it had always 
been that of mathematical science. Not only did this 
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Yield true and simple results within the sphere of lo^^ic, 
but It disclosed wonderful analogy between logical and 
mathematical forms^ to which De Morgan adverts in the 
passage quoted above All true progress in the philo- 
sophy of those fundamental sciences depends upon ever 
keeping m view the fundamental identity of the reasoning 
processes, as depending on the process of substitution, 
practised explicitly by algebiaists for some two or three 
centuries past, and implied in the geoiuetncal reasoning 
of Euclid 

But Mr Mac Coll takes a backward step , he says he 
can make a simpler notation by taking a ^ instead of 
my n « ri /3 In regard to form there is absolutely no 
novelty in the implication, for it is simply De Morgan’s 
X)) Y, or the ancient Aristotelian proposition A is B 
It IS tiue that Mr MacColL makes his terms consist of 
assertions, so that all his assertions would appear to be 
assertions about asseitions— a needless complexity, landing 
us 111 the absurdity that a calculus of equivalent statements 
has no means of exhibiting the statements themselves 
Mr MacColl claims indeed considerable advantage for 
his notation on the ground that in the syllogism (« /9) 
(/3 -y) (n . y), the very same relation which connects a 
with and with y, connects also the combined premises 
(a (i) (^l:y) with the coneliision a ,y He thinks that 
my notation is very clumsy and roundabout, because, as 
my propositions treat of things or qualities, I should have 
to use words to express the inference of one piopositioii 
from others In that case Mr MacColl must bring the 
like charge of clumsiness against the whole body of 
mathematicians, because their equations are between 
Hungs or their magnitudes, and they still use language 
"hence,’' "therefore," &.c , to express the fact that 
ccitain equations lead to other equations If there is 
any mathematical sign to denote inference, U is rarely 
used, unless it be the familiar * and ■ , which aie merely 
shorthand signs. 

Mr MacColl however, while pointing out the excellence 
of his implications, objects to my statement that he rejects 
equations m favour of implications on the ground that his 
method admits of both forms “As a matter of fact,'* he 
says, "I employ both, sometimes even in the same 
problem, In my first paper . . 1 adopt the equational 
foim throughout , in my second and third papers, which 
relate entirely to Questions of pure logic, I generally adopt 
the implicational form, as the simplest and most cfTcctivc; 
while in my fourth paper, which treats of probability, I 
mainly adopt the equational form” There is nothing 
which I can see in this to contradict my objection that 
Mr MacColl rejects equations in /avoiti of implications 
Mr MacColl uses implications as "the simplest and 
most effective,” but he adopts the equational form, I 
suppose, when he finds it indispensable , if not, why does 
he not hold to his simple and effective implication ? If 
he finds one form best in logic and the other in mathe- 
matics, then he is ante-BooLian, because it was the whole 
point of Boole's labours to establish identity of method 
in logic and mathematics. I have really no wish to 
condemn Mr. MacColl’s calculus or to enter into con- 
troversy with him, but in the interests of truth and 
sound science I must assert my belief that his impli- 
cation a ^ IS at the best but a shorthand rendering of 
a - a ft which 13 Boole's form adopted by me I have not 
said, and do not undertake to say, that Mi MacCoH's for- 
mulae are not concise and neat. But a shorthand notation is 
bad if it obscures the real nature of the reasoning operation, 
and the fact that Mr MacColl always keeps the equation 
in the background as a reserve method to call into opera- 
tion when needed, shows to ray mind that his methods 
are mistaken in a philosophical point of view The very 
name of his method is “ The Calculus of Equivalent 
Statements,” and the word equivalent sufficiently implies 
that the equation is at the boftom of the matter The 
end of it all then is that a : /9 has one letterless in it than 


II « oft and to save the trouble of wiitiiTg this one little 
letter Mr MacColl would have us obscure all the grand 
and fertile analogies which Boole disclosed to the astonish- 
ment of malhcmaliLians in 1847 and 1854 Mr MacColl 
says "The question whether the implication « 3 or its 
equivalent the equaiion a = afd should be preferred in a 
symbolical system of logic, must be decided on the broad 
grounds of practical convenience” It is not however a 
question of piactical convenience, buL of philosophical 
truth which is at issue, and m thus playing fast and loose 
with the equation, Mr MacColl shows his entire want of 
comprehension of what is involved in the Boolian reform 
of logic It may be added that were Mr MacColl to 
discard implications and use only the equations which he 
admits aie equivalent to them, there would be no formal 
difference between his calculus and that moiificd fonn 
of Boole's calculus which I proposed in 1S64, and have 
been ever since engaged m developing, excepting indeed 
Mr MacColi's unaccountable adoption of assertions as 
terms 

Perhaps it ought to be added that Boole, both in his 
“ Mathem-atiral Analysis of Logic,” and in his great 
" Laws of Thought,” introduces chapters on what he 
calls " Sccondaiy Propositions ” 01 Hypotheticals, which 
de.!!, like Mr MacColi's assertion^, with the truth of 
other assertions , but nothing emerges from Boole's dis- 
cussion of secondary propositions except that they obey 
exactly the same formal Uwi* as pi unary propositions, 
and are of course expressed equationally 

W Stanley Jevon'* 


ILLUSTRA TIONS OF NEW OR RARE ANIMALS 
IN THE ZOOLOGICAL SOtlETy^^ LIVING 
COLLECTION^ 

III. 

T he animals we now speak of .irc again inhabitants of 
North-Eastern Asia -a country which, as before 
remarked, has of late years produced a considerable 
number of accessions to the list of Mammals Both of 
them also belong to the great group of Ruminants — which 
IS of special interest, as embracing all the animals upon 
the flesh of which civilised man principally subsists 
6 The Japanese Goat- Antelope {tapruorms t^rtspa). 
For many years Siebold’s “ Fauna Japonica " was almost 
our only authority on Japanese zoology The Dutch, 
having long had a monopoly of Japan, W'Crc enabled to 
stock their great National Museum at Leyden with a host 
of objects unknown to the other cabinets of Euiope, but 
of which their travellers and residents managed to obtain 
specimens from various parts of the land where the^ only 
were permitted to penetrate The "Fauna Japonica," 
although Japan is now open to all tlie world, still remains 
the best work of reference on the mammals of Japan. In 
It will be found the first description of the singular goat- 
hke antelope of which the Zoological Society have recently 
obtained their first living example, drawn up by the cele- 
brated naturalist Temminck, formerly diiector of the 
Leyden Museum Temminck named the Antelope 

tnspa^ from the rough coat of hair which covers it, and 
tells us that it inhabits the higher alps of the Japanese 
Islands Nippon and Sikok, and is known to the lapanese 
as the “ Nik ” But a more complete account of its habits 
has lately been published by Capt. H. C St. John in 
his recently-issued “ Notes and Sketches from the Wild 
Coasts of Nipon” Capt St John tell us that the 
Japanese chamois, as he calls it, "is a very difficult 
animal to find, and to bag when found , they keep to the 
highest mountains, and to the highest and must rugged 
peaks of these ranges I have hunted them with the 
natives, and with their dogs, and this often , and yet only 
once, although often close to the creatuies, have I had a 
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glimpM of one^ much less a shot. On one occasion I 
was lucky enough to sec one, and this was by mere acci- 
dent, and when not in search of game 1 faaie oAen 
been told fabulous stones about the Nigouj the native 
name for this wary aninial. They ware supposed to have 
one horn, and to use this single frontal ornament as a 
meane of hanging on to trees as well as in self-defence 
After some years of anticipation and endeavour to get 
even a dead specimen, 1 got a couple, and then, strange 
to say, sever^ others were brought to me. A young 
male, alive, was caught, after fts molhcr vas shot 
Only one specimen of all that were brought to me by the 
native hunters had both their horns intact — always one, 
and often both, being more or less broken In hunting 
them with dogs, it soon became evident why this Mai so 
generally the case. The Japanese, who luiew the ani- 
mal's habits intimately, invariably placed me near some 
huge bare slab of rock, on which the Nigou,when pressed 
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by the dogs, was expected to appear, and on looking at 
these slippery sloping platforms, 1 tried to conjecture — 
when waiting for the animal to appear— where, if 1 
knocked one over, it would tumble, and what shape or 
form it would be in by the time it stopped. I could 
then easily understand why the horns were usually so 
damaged 

'' I nave no doubt also they are often caught in the 
bushes or trees by the slightly turned- back norns, on 
their falling and reaching the foot of these rocks , hence 
the origin of the story of their holding on to the trees. 

"The young one which was brought to me alive was 
the most fierce little thing I ever saw. <^ny dog, large or 
small, that approached its cage, down went its ncad, and 
with a quick sudden spring the creature mvanably came 
bang up against the wooden bars. Its horns were about 
twotnenesnong, as sharp as needles, and quite capable of 
Inflicting a very nasty wound 

"The colour of the *Nigou' is a brownish slate; the 


older they get the lighter-coloured they become. Until 1 
actually had one in my hands, I was unable to decide 
whether they had a beard or not, and was pleased to find 
they do not possess this oraament — therefore they are 
true antelopes, and not goals." 

For Ihcir unique specimens of this scarce animal the 
Zoological Society are greatly indebted to the energetic co- 
operation of oneof their Corresponding Members, Mr. U. 
Fryer of Yokohama, Japan, by whom it was transmitted 
as a present to the Collection in April, 1879 animal 

was then quite young, but has now attained full stature, 
and presents a very singular and characteristic appearance 
— quite diflerent from that of either goats or antelopes-*-' 
which IS well shown in Mr. Smidt's drawing (Fig. 6). 

The goat-like or mountain antelopes, to which the 
presents animal belongs, constitute a small group of the 
family Bovidx, which is distributed over the mountain 
chains of Eastern Asia and its islands. The nearest 
geographical neighbours of the 
Japanese animu are Capri- 
conus Swinhoii of Formosa, 
and L. caudata of China. In 
the Himalayas the genus is 
represented by C hubaltna-^ 
the 1 haar or Tahir of Indian 
sportsmen, and in the higher 
ranges of Sumatra by C Suma- 
trensis. In the Rocky Moun- 
tains of North America is found 
a tar-separated member of the 
same group, which is known 
as the "Mountain Goat" by 
the American hunters {Anit~ 
locapra Americana) Our Eu- 
ropean Chamois {Rupicapra 
tragus) IS not very mstantly 
related to these anunais 
7 Luhdorf's Deer {CeiV 74 S 
Luihdofji). — The existence in 
Noith-Eastern Asia of a large 
deer of the same form as the 
North American “Wapiti" has 
long been known, although the 
animal has never been very 
clearly identified. By some 
authors it seems to have been 
referred to the Red-deer {Cer- 
vus eUphas\ by others to the 
Persian Deer (C whilst 

the horns upon which the 
name Cenms eustepkanus was 
founded by Blanford (in the 
Zoological Society's Proceed- 
tngs for 1875) appear to belong 
, to the same species. It is 

only quite recently however that examples of this fine 
animal have reached Europe alive, and its form and 
characters have become better known. In the autumn 
of 1876 two pairs of this deer were sent by Hen 
Lubdorf, the German Consul at Nicolajefsk, on tbe 
Pacific coast of Siben^ as a present to tbe Zoological 
Garden of Hamburg. They had been brought down the 
river Amoor from the far interior, having been obtained 
from some Nomads m the Bureau Steppe of Northern 
Mantschiiria. The strangers throve well m their new 
quarters at Hamburg under the care of Director Bolau, 
and propagated tlwir species. Several male fawns 
having been produced, one of them was parted with 
in exchange to our Zoological Society in London, and 
received in the Regent's Paik m May last. From the 
specimen thus obtained, which is at present uniqua in 
this country, tho accompanying illustration haa been 
prepared. 

It will be at once evident to those who are acquainted 
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With the various forms of true deer^ that the new stag 
from Amoorland is exceedingly like the Wapiti. The 
resemblance indeed of the two animals is so clohc that 
except for the character of the horns it would be 
exceedingly difficult to distinguish them. But so far 
as can be ascertained from an examination of the present 
specimens, which is now believed to be nearly four >ears 
old, and from the particulars given of other horns by Dr 
Bolau in bis description of the present animal/ Luhdorf's 
deer, as regards the character of its antlers, more nearly 
resembles our red deer than its American ally 

The discovery of a deer so closely allied Lo the Wapiii 
in Eastern Asia is a fact of special interest m geo- 
graphical distribution. Taken in connection with other 
similar phenomena which have lately come to light, it 
tends to show very evidently that 
Northern America owes its many 
resemblances to the Palaearctic fauna, 
not to any former land connection 
between Europe and North America, 
as was formerly supposed by the 
advocates of the fabulous " Atlantis/' 
but to a bygone extension of land 
between Eastern Asia and Western 
America By some such passage 
there can be little doubt that the 
ancestors of the Wapiti, the Ameri- 
can Bears, the Mountain Goat, and 
the Rocky Mountain Sheep found 
their way into the New World, to 
the more original fauna of which they 
have no sort of relationship. 


pressure remains pretty constant during the year. This 
peculiarity becomes strongly marked .it Zacatecas, the 
Highest station, 8189 feet above the sea, where the 
Januaiy and July pressures are the same, and the loweet 
mean, that of March and August, falls only o’oi6 inch 
below the annual mean, and the highest, that of November, 
rises only 0*024 mch above it. At all the stations the 
singular protrusion of a high pressure into the Atlantic 
and adjoining regions in the height of summer is repre- 
sented in the means. 

Of the greatest possible interest are the curves of the 
diurnal oscillations of the barometer, deduced from the 
hourly observations at the central station at Mexico, 
these curves being quite distinct, so far as we are aware, 
from the curves or any other intcrtropical place for which 


METEOROLOGY IN MEXICO^ 


intcrtropical position of 
Mexico, on a high plateau 
between two continents and two vast 
oceans, renders the investigation of 
Its meteorology peculiarly interest- 
ing. It IS now more than four jears 
since this problem was begun to be 
worked out with no little ability by 
the Mexican meteorologists, and, 
when the resources of the country are 
taken into account, with a spirit and 
liberality de'^erving of every com- 
mendation This praise will not ap- 
pear overstrained when we say that 
we have now before us for the city 
of Mexico a statement of the pres- 
sure, temperature, humidity, clouds, 
rainfall, aireetion and velocity of the 
wind, ozone, and other misceilaneous 
phenomena for every hour of the 
night as well as of the day, from 
March 6, 1877, down to October 16, 1880 ; and on the same 
sheet, in addition to the above, a daily statement of the 
chief meteorological elemenis for some thirty stations 
situated in various parts of Mexico, and at hemhis 
varying from 7 to 8189 feet above the sea Annual 
are also before us, that for 1879 having been 
received some time since. 

Diirmg 1879 the mean atmospheric pressure at Tlaco- 
lalpam, situated near the sea and only ii feet above it, 
was 29 938 inches, rising to the maximum, 30075 inches 
in January, and falling to the minimum 29851 inches m 
August. This seasonal distribution of the pressure holds 
good till the more elevated stations are reached, is hen 

' Ahh. d, Nni Vtretns au Hambur^^ iBBo, p ji 
" ' MelctirologicoB Re^umen de I41 Obeerv^clonei pnctic&dnB 

wlM Lucarei dc U Ktpublca durute aJ AHo da 1870.^' (Per el Inaeniero 
(Meaico, iflflo ) "BoJoiin del Mmfutena (fe Pwr?nlo 
la KopDbllca Mcncana Tom 11 iii , iv v 
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observations exist. The peculiarity lies in this, that while 
the morning maximum and the afternoon mmimum 
remain large at ail seasons, the irorning minimum di- 
minisbes in amount as the summer advances ; and during 
the strictly summer months it does not even fall so low 
as the daily mean. Now this is an outstanding pecu- 
liarity of the curves of diurnal pressure in the extra- 
tropical inland region of the great Europeo-Asiatic 
continent, and it becomes the more pronounced the more 
we advance into the interior of that continent. This 
result, viewed in connection wiih the other diurnal curves, 
forms a very valuable contribution to this difficult branch 
of the science 

The mean temperature for 1879 at Mexico, 7434 feet 
high, was J9® 5^ May being the warmest month, 64° *6, 
and December and January the coldest, 55° 4 , and these 
were generally the months of extreme temperature over the 
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different districts of Mexico, The period of the year 
'when temperature is highest is also the period when the 
air 15 driest, the mean relative humidity of Mexico for 
April and May for 1878 and 1879 being only 42 The 
mean temperature of Tlacotalpam, the lowest station, 
was 77° 5, and of Zacatecas, the highest from which 
mean temperatures are published, 61° 7 The difference of 
the twe IS thus 1 5^ 8, and as the difference of height is 81 78 
feet, the fall of temperature with the height is compara- 
tively slow, being only one degree for each 518 feet. 

At Mexico during 1879, out of the 8760 observations 
made of the wind, 4156 cases were reported as calm, 
being nearly a half of the whole of the observations. By 
far the most frequent wind is the north-west, which was 
observed 1299 times ; next follow the north-cast, 789 
times, and north 636 times , and the l^st frequent, south, 
174 times, and south-west 27S times. ^As regards direc- 
tion, the prevailing winds at Mexico were a point to the 
north of east in February and March, from which they 
gradually worked round to nonh-east in the beginning Uf 
May, north in July, north-west m September, tbence 
again to north in the end of November, and back to east 
in February On these changes of the wind, considered 
with reference to the Gulf of Mexico and the Pacific, 
largely depends the rainfall The rainy season extends 
from about the middle of May to the end of October ; 
but at eastern stations showers are of not infrequent 
occurrence from November to April, when prevailing 
winds are northerly and easterly, The largest annual 
rainfall was 89 16 inches at Tlacotaipam,and the least 1 5'06 
inches at San Luis Potosf Thunder and lightning aie 
of common occurrence during the summer months, these 

f henomena occurring on 66 per cent of the days during 
une, July, and August During the five months from 
Decembei to April thunderstorms occur only on 7 per 
cent of the days. The position of Mexico, as already 
stated, marks it out as a region peculiarly suited for the 
investigation of some of the more interesting meteoro- 
logical problems, particularly those which concern the 
vertical distribution of the phenomena, m connection 
with which an increase to the number of low-level 
stations on the Gulf of Mexico and the Pacific sea-boards 
IS very desirable 


ON THE IDENTITY OF SOME ANCIENT 
DIAMOND MINES IN INDIA, ESPECIALLY 
THOSE MENTIONED BY TAVERNIER 


T_T AVI NG recently endeavoured to correlate the diamond 
^ deposits of India, I have been surprised to find what 
a mass of contradiction exists in both Indian and English 
literature as to the identity of some of the most famous 
mines which were worked little more than 200 years agu 
In this brief account I propose to give results, not the 
steps which have led me to them Tavernier about the 
middle of the seventeenth century visited and described 
three diamond-mines, which were named respectively 
Kaolconda in the Carnatic, Gam, called Coulour by the 
Persians, and Souinelpour on the Gonel River. 

Raolconda, Tavernier says, was five days distant from 
Golconda and eight or nine from Bijapur, and most 
writers with signal unsuccess have tried to fix it accord- 
ingly But elsewhere Tavernier gives nine stages, aggre- 
gating probably 189 miles, on the road from Golconda to 
Riiolconda, so that in the first statement the distances 
were probably transposed With these new indications 
we are led to an old town called Rawdukonda, lat. 15° 41', 
long 76° 50' I have not yet succeeded in obtaining any 
independent testimony of the existence of diamond-mines 
at this locality, but hope to be able to hear more about it 
ere long. 


Gam, or Coulour, where Tavernier^ says the Great 
Mogul diamond was found in the sixteenth century, has 
been variously located by authors, being supposed by 


many to be identical with Gam Purtial, on the Kistua 
River , but I am satisfied from the evidence afforded by 
old maps that it is to be identified with Kollur, lat. 16’ 42' 
30“, long. 80° 5', which IS also on the Kistna, about twenty- 
six miles further to the west. Now as to this word Gam, 
which has been treated of as a proper name, its recur- 
rence in connection with two different localities suggests 
that it means mine In fact since G and K are inter- 
changeable letters in some Indian languages we should 
probably icad for Gani Kan-i^ or the mine of Purtial or 
of Kollur 

If, as seems most probable, the Koh-i-nur is identical 
with the Great Mogul diamond described by Tavernier, 
and that the great age chimed for it by the Hindus is to 
be regarded as mythical, then in fact for the first time 
the identity of the source from whence this famous 
diamond was obtained may be regarded as settled. Maps 
of the eighteenth century indicate diamond mines at Gam 
(/ e Kan-i) Kollui, though local memory of their former 
existence appears to have died out 

Soumelpourj on the Gonel River of Tavernier, has 
generally by recent authors been identified with Sambal- 
pur, on the Mahanadi, in the Central Provinces. But 
Tavernier^s somewhat precise indication of its position has 
led me to the conclusion that u was situated much further 
to the north, namely, in the valley of the Koel River, a 
tributary of the Sone At about the distance stated by 
Tavernier (which I calculate to be the equivalent of 
eighty miles), to the south of the well-known fortress of 
Rhotas, theie arc near the banks of the Koel River (rV 
Tavernier's Gonel) the remains of an ancient town called 
Semah, which word is identical with 6 emul (the native 
name of a species oi Bomba v Maiabancum), 

Semulpour, or the town of the Sejnul, is therefore, it 
seems probable, Tavernier's Soumelpour The position 
of Semah is lat 23° 45', long. 84° 21', it is included in 
the sub-division of Palamow, m the Chutia P^agpur 
Province There is independent evidence of important 
diamond mines having existed in a neighbouring part of 
Chutia Nagpur in the sixteenth century, but there have 
been none in operation there for many years. 

The last locality i5 Beeragurh, which is mentioned in 
the Atn-i-Akbart, and .ilso in several other native 
writings This is unquestionably identical with the 
modern Wairagarh in the Chanda district of the 
Central Provinces, wheie excavations locally known to 
have been diamond mines are still to be seen Wairagarh 
is in lat 20° 26', long So"' 10'. Many allusions which I 
believe to refer to this locality might be quoted. One of 
the fifteenth century by Nicolo Conti is of cspecia 
interest He says that at Albenigaras, fifteen days 
journey north of Bijapur (Bijengalia), there is a mountain 
which produces diamonds The method of obtaining 
them, which he describes on hearsay, is similar to^ that of 
the celebrated Arabic myth which the travels of Sindbad 
the sailor and ^of Marco Polo have made familiar to 
every one 

The idea of the diamonds being collected by throwing 
pieces of meal freshly cut from a slaughtered cow or 
buffalo into a valley inhabited by venomous serpents, 
which pieces, with diamonds sticking to them, were picked 
up by birds of prey and recovered from them by the 
diamond-seekers, probably took its rise from some sacri- 
ficial custom in connection with the worship of the 
sanguinary goddess of riches, whom Heyne (“Tracts,” 
p. 95) alludes to under the name of Ammarwaru, as the 
partners of the mine. The pieces of meat cut from the 
victim were probably thrown about over the ground, and 
were naturally picked up and carried off by the birds. 
This I believe to have been the foundation upon which 
the fabulous superstructure was erected. 

Beeragurh, or Wairagarh, is, as the crow flies, about 
324 miles from Bijapur, northwards, and the distance 
might therefore have been accomplished in fifteen days 
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In the name ^^beni^aa there is, sufficient resemblance 
to the name Becragurh vith the Arabic prelix Atxxs make 
It probable that they were identical. V, Ball 

Calcutta, January 12 


NOTES 

We hesiT that good progress is being made with the reprint of 
the late Prof A. IL Garrod'h scientific papers, the publication 
of which may be expected early in the summer. It will form a 
volume of about 500 octavo pages, illustrated by more than 
thirty plates and about 200 woodcuts. Mr Hubert Herkomer, 
A.K A , the well-known artist, has most kindly undertaken lu 
execute an etchmg of the late professor, as a frontispiece to the 
volume. The edition will be limited to a very ^mall number of 
copies only, most of which are already subscribed for. Thuaj 
who wish to add their names to the list of subscribers before 
it IS closed, arc requested to communicate at once with the 
secretary of the Garrod Memorial Fund, 11, Hanover Square, 
W., who will also be glad to receive subscriptions already 
promised Cheques to be crossed ** London and County Bank, 
Hanover Square/' 

Writing to the Times on Friday last, Mr Sclater calls 
attention to the fact that the collection of birds of the late John 
Gould, the ornithologist, had been offered to the Trustees of the 
British Museum for 3000/ , and expressed n hope that there will 
be no difficulty on the part of the Treasury in sanctioning the 
expenditure Ihe collecLlon is stated to embrace about 1500 
mounted and 3800 unmounted specinicns of faummmg-lnrds, 
being the types from which the descriptions and figures in the 
celebrated Monograph of the Trocliiiidac ” were taken. There 
are besides 70CX) other skins of various groups, amongf-t which 
are splendid series of the families ofloucan>>| Trogon«, Birds of 
Parodii^e, and riltas. 

The following course of lectures will be given by Members of 
the Committee on Solar Pliysica ajqioiiited by the Lords of the 
Committee of Council on Education ■ — An Introductory Lecture, 
by Prof Stoker, Sec. R.S. , Apiil 6 A Lecture on the 
Practical Importance of Studying the Influence of the Sun on 
Terrcstiial Phenomena, by I icut -General Strachey, R E., 
C.S I , F K S ; April 8, Two lectures on the Cunneebon 
between Solar and Terrestrial Phenomena, by Prof, Balfour 
Stewart, F R.S , April 27 and 29 Six lectures on Spectro- 
scopy m relation to Solar Chemistry, by Mr J. Norman 
Lockyer, F.R.S, , May 4, 6, ii, 13, 18, and 20 Thiee 
Icctorcs on the Photography of the Infra-red of the Spectrum in 
Its Application to Solar Physics, by Capt Abney, R.E , F R S , 
May 25 and 27, and June i The Icctureii will be delivered in 
the Lectuie Iheatre of the South Kensington Museum at 4 p m 
on the days stater] above. Admission will be by ticket^ which 
may be obtained, a.<i far as there is loom, on application by letter 
to the Secretary, Science and Art Department, South Ken 
sington, S.W. 

We must remind our readers that the French Association 
will hold its next session in April at Algiers, beginning on the 
14th. Those who have been enrolled members will have the 
advantage of half price for railway travelling, and of a ‘special 
steamer tfrom Port Vendrea to Algiers This ship will leave 
Marseilles on the nth, calHug at Port Vend res on the 12th 
The lists were closed some time ago, but by addressing, without 
loss of time, M. Guncl, General Secretary of the Association, 
Pans, Rue de Rennes, all particulars relating to the excursions, 
which are very numerous and attractive, some of them includ- 
ing B tour in the Algerian Sahara, will be given. An industrial 
exhibition has been organised in Algi^rt, with races, fiUs^ and 
inaugurmtion of the Algerian Institute, which is directed by M. 
Pomel, Senator. Mr. F. Maxwell-Lyte, Hon. Foreign Secre- 


tary of the Association, Science Club, Savile Row, will be 
happy to aJTord further information to intending Enghsh visitors, 

The arrangements for the International Medical and Sanitary 
Exhibition are progressing so aatisfactonly that it promises to be 
the most important Sanitary Exhibition hitherto organised in this 
country Applications for i|)ace are now being rapidly sent m, os 
the 31st inst IS the last day fixed by the Committee for receiving 
them Dp to March 15 appbcations for 984 feet had been 
received by the Committee. The Certificates of Ment which 
are to be given will be valuable awards to the public and to the 
success fill exhibitors on account of the high character of the list 
of jurors, which already includes among many other the follow- 
ing 1 — Medical Section; Christopher Heath, F.RC.S, Wm. 

5. Playfair, M.D , Charles Higgins F R C S., Chas b. Tomes, 
F.R S , Prof John Marshall, F R S,, Dr Robert Farquharson, 
M F , the president of the Pharmaceutical Society, C. H. 
Golding- Bird, F R.C S , Lionel Beale, F.R.S., W B Cariicnter, 
C.D„ F.R.S,, J. S. Bristowe, M D , Major Duncan, R.A , 
Surgeon-General Longmore, (. B , E. H. Sieveking, M D,, &c , 

6, c. ; Sanitary Section Sir Joseph Fayrer, K.C S ,1 , M.D, 
F.R S,, Geo Aitchison, F R I.B A , Edwd C Robins, F.S.A , 
T. Roger Smith, F.R I B.A , F. J. Monat, MD, Alfred 
Waterhouse, A. R.A., Capt Douglas Gallon, C B , F.R.S., 
Ernest Hart, M.R C.S , Prof. Corfield, Wm Eassie, C.E, 
Roger P'lcld, M. Inst C E., R. ITiorne Thorne M B , Prof 
Prcstwich, F. K S , &.C., &c. In addition tu the interest taken 
in the Exhibition by medical men, architects, and manufacturer <1, 
the general public have recognised the importance of the work 
thus initiated by the Execntive Committee of the Parkes Museum 
of Hygiene by suhscnbing to the Guarantee Fund, which at the 
meeting of the Committee lost Tuesday was reported to amount 
to 1026/. 7r. At this meeting the Secretary read a letter from 
Mr, MucCormac, the Hon Sec General of the International 
Medical Congress, forwarding the following resolution which 
had been unanimouhly passed by the Executive Council of thi 
International Medical Congress at their lost meeting* — "That 
the sum of fifty pounds be guaranteed to the Committee of the 
Internationa], Medical, and Sanitary Exhibition, to be held at 
South Kensington in connection with the Parkes Museum 
uf Hygiene, on the occasion of the International Medical 
Congress." 

Tile programme for the annual mettmg of the Iron and Steel 
Institute on the 4th, 5th, and fith of May has just been issued. 
The first item on the programme is the presidential adilrcss of 
Mr Josioh T Smith, the president-elect, whose experience as 
one of the earliest and for many years one of tlie largest stee 
manufacturers in this country, and as the head of the most exlen- 
works of their kind in the u orld, u ill give his address an excep- 
tional interest, 'llie pajicra to be read cover pretty fairly the 
whole field of the manufacture and application of steel for ship- 
building purposes. A paper will be read by Mr. Alexander 
Wilson of Sheffield on the manufacture of armour plates. The 
subject of the manufacture of steel and steel plates will be dealt 
with by Mr. Sergios Kern of Russia, who will describe improve- 
ments recently practised in Russia , while the experience lately 
gained in the practical use of steel for shipbuilding purposes will 
be dealt with in a paper by Mr, Denny of Dumbarton, at whose 
works on the Clyde a considerable amount of steel shi]j building 
has been turned out during the last two years. The important 
question of the relative corrosion of iron and steel will be dis- 
cussed by Mr. William Parker of Lloyd’s Another paper is 
promised by Capt Jones, manager of the Thomson Steel Works, 
Pittsburg, on the manufacture of Bessemer steel and steel rails 
Id America. 

Scientific honours are being paid to John Duncan, the 
weaver botanist. Recently the Inverness Scientific Society and 
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Field Club elected him an honorury member with a gift of 5/., 
and the Banff Field Club gave 1/. u. When hu atoiy woa fint 
told by Mr, Jolly in Good Words in 187S, the Largo NatuniliHts' 
Society, one of the most active in the country, elected him an 
hoD. member The Edinburgh Field Naturalists’ Club have 
lately issued a special circular and appeal on his behalf. Last 
week he was elected an heu, mcmbei by the Aberdeen Natural 
Hli Lory Society, wIilmi a sketch uf hia life was given by Mr. 
Taylor, one of his pupils. Miss £. Brown has sent us i/, for 
the John Duncan I'und 

WE see from a long article on the subject in the New York 
Ao/itfA, that the “ Reports on the Total Solar Eclipses of July 
39, iSyfl, and January ii, 1 880, issued by the U.S. Naval 
Observatory,'^ have appeared We have not received a copy 
of the work yet, but from the article in the Nation it is evi- 
dently a valuable contribution to some of the questions suggested 
by solar eclipses. 

TH£ CommiiiSion Supi^ricurc of the Pans Electrical Exhibition 
has already deliberated on all the demands sent by French elec- 
tricians The utmost liberality has prevailed, and only a few 
technical questions have been reserved for more mature delibera- 
tion, But the authorisations will not be made definitive until 
after April l, when the list of would-be exhibitors will be 
closed. The resoluLion of the Society of Telegraph Engineers 
and Electricians Lo organise the English section has been received 
with great satisfacLion. 

We take the following from the Gardentt^s ChronuU — Dr, 
Altchiaon, Surgeon- Major m the Punjaub army, whose collec- 
tions in the Kumim Valley we alluded to on a former occasion, 
has returned from Afghanistan with anolher eitenalve collection 
of dried plants, and u now at Kew engaged in working them 
up Amongst other interesting museum objects Dr, Aitchison 
has brought home ipecimens of Chamairops HUthuana^ a palm 
that coven mileh of the alluvial plains with a den^e bushy 
thicket Frequently too it occurs as a branching tree fifteen to 
twenty-five feet high, but then usually in the viclmty of other 
trees or buildings Dr. Aitchison's spodmens illustrate this 
pecolianty exhibited by comparatively few other palms. 

We are glad to learn that the museum building begun some 
time ago under the auspices of the Perthshire Society of Natural 
Science is approaching completion. To equip and endow the 
i nase nm a bazaar will be held in Perth towards the end of the 
year 

The translaLion of Ndgeli and Schwendener's treatise on the 
Microscope is approaching completion Messrs. W. Swan 
Sonnenschem and Allen now announce Its speedy issue to the 
public, which they trust Will be effected during the present spring. 
The English editors, whose names will appear on the title-page, 
ore Mr. F. Crisp (Secretary of the Royal Microwopical Society) 
and Mr. J. Mayall, jun., F.R,V1,S., thongh several olherB have 
collaborated m the work. Messrs. Sonnenschin and Allen also 
announce for Immediate issue an Qlustrated "Manual of Iniects 
Injurious to Agriculture," by E. A Ormerod, whose "Report 
of Injurious Insects tor 1880" we reviewed in a recent number ; 
and a second edition of " Prantl’s Text-Book of Botany/' by 
Vines, greatly revised, the first edltioh df which appeared last 
year. 

WHBiEii Mackay 7 " Here," we fiD(;y a score of our readers 
will reply ; but none of them wonld be " the real Mackay," as 
they my la the North, at least not the Mackay whose local 
habitation we inquire oKer. Happily we con answer our own 
question from the Christmas numbtt of the Mackay Standard, a 
^ct that shows that our Mackay must be coniideribly to the fore 
lomewhere "Mackay, eoetirdlng to the tiugle archive at 
present extant to which we hove been able to attain access, wu 


fint discovered by a gentleman of the name ofx Madcay, a 
Scotchman as his name would denote. That this is correct Is 
more than probable, but It does not appear that, beyond giving 
his name to the place, he ever did anything to render himself 
famous It may accordingly be accepted os a fact that he dis- 
covered the existence of the Pioneer River on which the town is 
bUuated, and the date of this discovery is placed at 1861, so that 
within a few days Mackay is twenty years of age. The Mackay 
Distnct IS in latitude 31° 10', and is situated at a diitaiice of 625 
miles to the north-west of Brisbane, on the Pioneer River." So 
then Mackay is nobody at oU, but a floun<ihing new town (it 
would be a "city" in the States) in Queensland, with shipping 
and wharves and warehouses, and prosj^rous sogar-milla, and 
" Clifton on-the-Sea," a fashionable summer resort of the 
Mackayites, twelve miles off. The municipality (3450 acres) is 
baid to have fifty miles of BtFcets under its control ; there is 
nothing said about houses, so most of them may not have left 
the quarry or the brick-kiln yet The population of the distnct 
is given as 7500 

On Friday will take place at F6re Lochaise the inanguration 
of the monument elected by pubhc subscription to Croce - 
Spinelli and Sivcl, Ihe two victims of the tragic Ztnith ascent 
Speeches will be delivered by M. Paul Bert, Professor of 
Physiology to the Sorbonne, who organised the ascent, M 
Herve Mangon, director of the Arts-et Metiers, who was the 
president of the Societe de Navigation Aenenne, then m office , 
and M Gaston Tissandier, vrho was 0 party in the iscant, and 
escaped by a marvellous concurrence of circumstances. 

On Wednesday last week at 12.10 a.m another shock of earth- 
quake was felt at CasamiccioU and Lacco Ameno. All the 
people fled to the open country; much consternation exists, as 
the people fear other shocks Little damage was done, only a 
few lujnred walls and a tile factory have fallen. Vesuvitis quiet 

A BAillEH severe shock of earthquake wa^ felt nt Agram on 
March 17 at 3b pm,, duration two beconds It was accom- 
panied by wave-like motions of the ground. 

It is announced that the entire length of the St, Gothord 
Railway between Airolo and the Ldgo Maggiore will be finished 
by the end of June ; but the great tunnel, owing to difficulties 
about the vaulting, cannot be completed before November. 

The Consej] d'Hygltnc of Foris has Just issued a Uige 4(0 
volume of 700 pages recounting all the precautions taken igEinst 
several so-called " Industries InMlubres " practised in Fans. The 
work of the Conseil d' Hygiene extends over a period of five 
years, from 1872 to 1877, and relates to more than 300 mdiAtries 
in some of their euentlol details. Amongst the recommendEtioas 
made are a refrigerating machine for dead-houses and a special 
estabhshment for cleansing cdntaminated objects with Buper- 
heated vapours. Amongst the curious observatloni is the 
analysis of a paradtic vegetation developing on bread for the 
military. It appears the ^original sporulx were brought from 
Germany by soldiers token prisoners in the P'ranco-Goroun war, 
returning home. 

As the preparation of dynamite has acquired great importEDce, 
M Gobi shows {Mlrmotrs of the St. P^ti-rsburg Soc. of Nat.) that 
formerly the beat dynamite was made with the " Kieulgnhr" of 
Hanover, which can absorb as uinch os 75 per cent, of nitro- 
glycerine, but is now mode with the diatoinaceons deporiu from 
Randanne, in the department of Puy-de-DAme, which can 
absorb from 73 to yS per cent, of nitroglycerine. It Is worthy 
df notice that both these formations hove been described by 
Ehrenbcrg It la obviona that the good quality of dynamite 
I prepared from these two deposlta depends upon the pOttMity of 
the small d/ 3 ni of the frustnlea of the mieroscopied dtitoms) 

I and that, when determining the qualities of a diatomoceonr 
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depoHitp we mast take into account not only itg purity, but also 
the size of the diatomaceie it contains ; thus, M, Gobi recom- 
mends especially those deposits twhich contain mostly fniatnlcs 
from the gpeciea of EpUhemia^ Navicula^ Synedra, and Mehsira^ 
their fnistuleii beinf of a greater size and more porous than 
those of the Fragxllona^ Coccontis^ lEtzschka, &c As to the 
nse of pounded coal or briclu, and of land, it ought to be quite 
given up. 

At the Annual Meeting of the Davenport (U Si) Academy of 
Suenoes on January 6 a very satisfactory report was given of the 
condition of the Society and of the good work it is doing The 
president gave an addres<T, in which he sketched the progress 
which has been made m a knowledge of the Mound Builders, 
the prehistoric people of the Mississippi Valley, to whose 
renuiDi the Academy has all along devoted s|)ccial attention. 

A SMALL well-printed in memoriam volnme on the late Prof 
Benjamin Peirce has been issued at Cambridge, Mass It con- 
siists of the various notices, poems, addresses, that appeared 
in consequence of^his death, mcluding three funeral sermons. 

The third Annual Report of the Dulwich College Science 
Society speaks hopefully of its coiidiUon The Society has been 
steadily progrcuing, and has already collected a museum which 
would do credit to many an older lociety ” The Report contains 
abstracts of several of the papers and lectures given during the 
year 

An encouraging Annual Report (the forty seventh) has been 
aenl us from the \ork School Natural History Society, all its 
sections have evidently been doing well In connection with 
this we are glad to notice that, under the title of the Natural 
History Journal and School R^orter, the journal conducted by 
the Soaeties in Friends’ Schools has assumed a new and more 


method supplies twelve separate results, the concluded parallaxes 
varying from 8'' 78 to 9"'! 7, which are arranged according to the 
amount of the parallax factor the simple arithmetical mean is 
8" 98. On Delisle's method the cambinaUonsfur second contact 
give fourteen values between 8” 86 and 9" 20, of which the mean 
ij$ 9" 01, and those for Ihyd contact furnish ten values between 
8’'*6j and S^'go—the mean being 8"'92. 1 hese fibres considered 
with respect to otliers which liave been obtained from obicrva- 
lions of the same transit and on other methods, cannot be said 
to enlighten us materially as to the true amount of the sun’s 
mean parallax M Puiseux thinks the observations of contact 
in 1874 have not given results so accordant astronomers hod 
looked for, but he nevertheless is far from dihcouroguig eflbrta 
to secure observations of contacts in 1S82 , the phenomena m 
1874 did not present that geometrical simplicity uluch had been 
formerly expected, but presented a succession of phase<i which 
were the moie difficuLt to identify in the records of the observers 
according as the telescopes employed were more dissimilar ; and 
he urges (i) that the diflereiit stations should be provided with 
tclescopeis of large aperture, to be employed under as identical 
circumstances as practicable, and (2) that the ubberven should 
be exercised lAide d'appaieils convenables," to appreciate 
in the same manner the appearances which the contacts may 
ofTer, llic former consideration at least is too well understood 
as of paramount importance to be likely to be overlooked by 
any ol the national committees now engaged in arranging for 
the most eilicienl observation of the transit id 18S2 


Variable Stars. — Minima of Algol occur by Schdnfetd's 
formula on April 3 at loh 51m G. M T, and Apnl 6 at 
7h. 40m , and the next senes observable m this country com- 
mences on May ij at I4h 17m, 

In the uncertainty that exists with respect to the {xriod of 
Ceraski’s circumpolar variable, the following calculated tunes of 
mmiiiia are only to be regarded as rough maications ■ — 

h m I h m 


April 


*3 


12 56 G.M.T 

13 37 
12 17 


April 1 8 
3J 
28 


11 58 G.M.T. 
II 38 
11 19 


attractive form, at the same time (hat its programme has been 
somewhat extended. The two numbers for February and March 
contain some creditable original papers 

A SECOND edition of Mr. W. C WyckDlI's *‘ 5 ilk Goo(L of 
North America” has been published]; the first edition was 
noticed in Nature, vol xx. p, 574 

The additions to the Zoological Society’s Crardens during the 
piEt week include a White-frouted Cajmchin alhtjrons) 

from South America, presented by Mr. C Drake Sewell ; a 
King-tailed Coati {Nasua nt/a) from South America, presented 
by Mrs Fuller , a Common Badger {Afela taxur), British, pre- 
sented by Mr, Rocke, a Black-wingcd Peafowl {Pavo ni^. 
poums) from Cochin Qiina, presented by Mr. J. Marshall, a 
Rongb-eyed Cayman {Alhgaior sderops) from Sooth America, 
presented by Mr Arthur C. Ponsonby ; a Horrid Rnttle>'nake 
(Croialus horridus) from Brazil, presented by Mr C. A Craven , 
a Jararaca [Tngonociphaluj atrox) from Brazil, presented by 
Dr. A. Stradling, C.M.Z S. ; a Macaque Monkey {Macacus 
eynomolgus) from India, depoaited , a Goral Antelope (Ncnio- 
rkadus goral)^ two Bar-beaded Geese (Anstr indteus) from India, 
pnrcliaied , a Javan Chevrotain ( Tragubss javmmcus) from Java, 
a Red Bird of Paradise (^Paretdisea sangwinea)^ a Twelve-wired 
Bird of Paradise (Seleucides albns), a Manucods {Manucodia 
aira) on approval 


OUR ASTRONOMICAL COLUMN 

The Solae Parallax. a commumoatlon to the Acadomy 
of Scienoei of Fins on the 7th insU, M. Puiaoiic liai diflouiied 
Hn observuUoni of intemal contacts during the last transit of 
VoBU, which were made at stations occupied by Iho French 
aapeditioaa. Theie include obiervetioni of leoond and third 
nontax at Pekin, Sl Panl, Nogaapki, Saigon, and Kob^, and 
of second contact at Nouinea Semteen equations are fur- 
nished by these data, and various combinations ore made ^ by 
Halle/s method and by the method of Dellde. The former 


A constant period of 2 49326 da^R is here assumed Prof 
C. 11 I’eterh publibhes details of his observations of a number 
of new variable stars [Astron Nach , No 2360), and Dr, 
Duntr notifies the vnnability of the red star Schj. 57 o, which 
htands Ihua 111 the Durihmusta-uni> — 

h m I „ , 

9 4B1 R.A S 17 32 7 Deck + 34 I'l 

This star was invisible in the Lund refractor on January ao, but 
wa^i well seen on February 23 , in beptember and October, 
1878, he had confirmed its fiery-rci colour, and found the 
spectrum of the Class III ^ V Herculis vines from Bm to 
12m , and the penod seems to be about 290 diyi, the next 
maximum may be expected in October of the present year 

Ancient Astronomy.— I n No. 2 of the new pcnodlcal, 
Urania^ is an elaborate paper by Prof. Schjcllenip of Copen- 
hagen, "Sur Ic Chronom^tre Celeste d’Hipparque," in wnich 
he discusses the question " Comment les anciens astronomea ont 
ils determine I’lmuie dc la uuit, cr ^ quelle exactitude ont-ils 
pu porvenir ^ ” In this paper be has calculated by the strict 
trigonometrical formula: (an investigation of which Is prefixed) 
the positions of the forty-four stan mentioned hi (he third book 
of the only work of Hipparchus which has descended to us His 
“Three Books of Commentaiies on the phenomena Of Aratus 
and F.udoxui,” printed for the first time lu 1567 (Lalande, 
"Bibliographic,” p. 91) from two maiiuscnpt'i of the Biblioth 
Medicoea and the Library of the Vatican. Petau brought out a 
new edition, in which he availed himself of an ancient well- 
written manuscript preserved in the BibllotMque KoyaJe, and 
which forms part of the third volume of hu ” Uranolo^n.” 
Prof, Schjellcnjp gives the Greek text eisentlally after the 
edition of Petan, with is nearly as poidhlc a literal tnmUtion. 
He concludes his paper with the remark, "Dmu I’^tat octnel on 
pent prouver que lei Aitronomci d'Alexsndne ont pu iMtermnur 
le temps liddral prcsqn'k nne minute pr^." It canranw the 
right ascensions and dedinatloni of the stars m quotion for 
every hundredth year, from - 300 to + loo, with the maoiat of 
proper motion to the respective epochs, and is a prodnetum which 
merits the ittentloii of those who ire iiitererted inthcAitroDomy 
of the Ancients. 

The Academy ok Sciences, Paris — At the iinnnal public 
sluing of the Pans Academy on the 14th inst. Che Lalande Prize 
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was Awarded to Mr, £, J Stone, director of the Kadcliflfe Obser- 
VAtorj, OKfordp for his great cat^ogue of southern stars, involvine 
newly-dctemuned places of all the stars observed by the French 
astronomer Lacaille during his memorable visit to the Cape of 
Good Hope, in the years 1751 and 1752; the observations for 
the catalogue having been made while Mr Stone occupied the 
position of Her Majesty^s Astronomer at the Cape The com- 
nusiion to whom the con'ilderalion of the award was referred 
consisted of MM. Faye, Mouchez, Lcewy, Janssen, and Tisserand, 
who have called attention in their Report to the "fundamental 
importance " of the Catalogue, in view of the study of the proper 
motions, &c , of the stars in the southern heavens 

At the same sitting the Valz Prize was adjudged to M. Tempel 
of Florence for his numerous cometary discoveries 
The Damoiseau Prize (10,000 franco) has been again proposed 
for 18S2 It had been offered without response in 1809, 1872, 
1876, 1877, and 1S79, the subject on all occasions being the 
same and a very important one in the actual state of astronomy, 
VIZ,, " To review the theoiy of the satellites of Jupiter, to discius 
the observations and to deduce the constants which it contains, 
and particularly that which furnishes a direct determination of 
the velocity of light , and lastly, to construct special tables for 
each satellite ” 


BIOLOGICAL NOTES 

Alg^b of THt Gulf of Finland. — M Chr. Gobi made an 
excursion along the borders of the Gulf of Finland in the 
summer of 1879 object of investigating the algx of this 

distnct. In spite of the weather being of the most unfavourable 
character be was enabled to work out the whole south-west 
coast of this distnct, from St Petersburg to the comparatively 
open sea at Il.apsol. Along the southern coast of the Lland of 
KotUn, on which Cronstadt is buiU, and also along the opposite 
coast shore at Oranienbaum, chlorophyllaceous aigsv were aWost 
exclusively met with, and these belonging to species to be also 
met with in the fresh waters of the adjoining lands, for example, 
three distinct species of Cladophora (among these C glomerafa)^ 
several forms of the genera Oedogonium, Spirogyra, Zygnema, 
and other hloznentous Mesocarpeee, vanous Dc±imidiacece (Cos- 
manum, Closlcrium, Scenedesmus), a much- branched, very fmo, 
almost hair-hke Fnteromorpha (apparently R, mhna), aUo 
various oscillatoriaceou^ forms and diatoms. Besides at Cron- 
stadt an Ulothnx, more commonly m the early summer months, 
and a Mensmopocdia (probably M Ku(zingti) at Oranienbaum, 
the pretty Spirithna lennerif amidst vanotLs OsciUatona, was 
met with, also Vauchena, and in larger quantities Hydroduty on 
utncula^m^ in the vanons sta;;cs of development (middle of 
August) About seven versts wesL of Oramenbaum Tolypothrix 
was met with in some quantity, forming floating ball-shaped 
masses. By the end of July some excursions to the environs of 
Hapsal led to the discovery of the interesting Pherospore, which 
up to this had only once been found by Fnngsheim at Heligo- 
land, and called by him Streblonema , in Hapsal Bay it 
lived on Ruppia, several Charos, and in company on these with 
Uhthrix conftrvicola^ which latter grew in great abundance on 
these plants and on Ctramia and other red algee. It is inter- 
esting to note that along with marine forms there grew some of 
the ^ebli-waler filamentous aleac, such as Spirogym, Zygnema, 
and in large quantities that half frcbh-water species Monoitroma 
Balticum Out in the bay towards the open sea the red algae 
increased in number, but the merging of llie fresh water forms 
into tho>;e of a truly nianne type could be well studied m the 
Bay of Hapsal. {Botanist A f Zatung, February 20.) 

The "Blake" Cruise —Numbers i and 2 of volume 8 of 
the BullcUn of the Museum of Comparative Zoology at Harvard 
College contain preliminary reports on the Kchini collected during 
the cruises of the B/aie, by Alex. Agassiz, and on the Crustacea 
by Alphonse Milne -Edwai^, have just reached us. The report 
on the Echini contams descriptions of thirteen new cpecies belong. 
Ing to such genera ofl Dorocidaris, Ccclopleums, Astheuosoma, 
Fhonnosoma, Palsotropus, and Schizastcr. Perhaps no group 
of animals has receiv^ such marked additions to its ranks 
through the deep-sea dredging expeditions. There was a time, 
and that not long ago, when we remember that the prevalent 
idea was that in this class new speciei were scarcely to be ex- 
pected to turn up, Alphonse Milne-Edwards' report, of which 
the firbt part only is published, treats of the BraenyurouG Deca- 
pods and of a portloa of the Moemra. Many new genera and 
species are described, and several are iigiired. One very re- 


markable new genus, Corycodus, is formed to receive a some- 
what mutilated example, which however exhibits characters 
diAerent from nny known Crustacea, belonging apparently to 
the family DompMic. Its carapace is globular, and intimately 
conuected to (^oudee) the sterna] plastron and between the 
insertion of the articulations of the nrst and those of the second 
pair of feet there is to be found a considerable space Some 
very interesting new genera belonging to the Pagnridfie aie de- 
scribed Among the new species of the Galatheadie there are 
no less than eleven belonging to the genus Munida ; and a new 
genus allied to Munida, Galathodes is described with ten new 
species. It is evident that the number of bpccles belonging to 
the Crubtacea have been very largely increabcd by the deep- 
sea exploration carried on by the United States Coast Survey- 
steamer Blakt^ 

Food of Birds, Fishes, and Beetles —The] State Legis- 
lature of Illinois authorised at its last session an investigation of 
the food of Ihc birds of the State, with especial reference to 
agriculture and horticulture, and a [similar jnvcstlgatifin of the 
food of the Ashes, with especial reference to Rbh-culture As a 
result several BulleLins have been issued from the State Labora- 
tory of Natural History, of which the last ju'^t received (No, 3) 
contains a report uii the food of flbhes by b. A Forbes, the 
director of the I.aboralory, the class especially reported on oeing 
the Acanthopteri, and another on the food of birds by the same. 
A very interesting senes of notes on the food of predaceous 
beetle*!, by F. M. Webster, ih added. Many species are proved 
to be vegetarians, sometimes doing the growing crops a good 
deal of mischief. 

Physiological biGNiFiCANcE of Transpiration of 
Plants. — Prof. Weiss concludes from experiments (Vienna 
Acad, Anz ) that transpiration is only prejudicial to the 
functions of plant”, excepting the process of lignificalion of the 
cell-walls, which it favours , hence 1 1 is to be regarded as a 
necessary evil for plants Prof, Weiss also obtains striking evidence 
in favour of \V miner’s theory of heliotropism , and he seeks to 
prove that through transpiration cei tain inorganic constituents of 
the mund are carried to plants in excess, and are got rid of 
on the fall of leaves in autumn, and consequeiitly that transpira- 
tion is also the cause of the influence exercised by Uie nature of 
the ground on the quantitative compobition of the ashes of 
plant*!. The view that the htronger growth of non -Iran spiring 
plants lb due to mere ex];aiiaion of cells without simultaneous 
over-production of organic subb lances, \s controverted. 

Signs of Death. — Observations with regard to the last 
manifestations of life 111 animals varioubly killed have been 
lately made by Drs. Verga and Biffi (A’fti/, 1 st Lomb RmdY 
The following conclusions are arrived at . — i in the higher 
animals, when *>en*>ibility, circulation, and respiration have 
ceascil, the life of histological elements of the nervous centres, 
especially of the ganglionic system and the spinal cord, remains 
for a short time 2. Contraction of the pupil and of the spleen 
are eAcets of this reduced latent life, and more remarkable 
cAccts, m guinea-pigs, rabbits, and cats, are the constant and 
uniform movements of inward curvature, which have the signi 
Rcance of respiratory cAorts, presented under like conditions by 
the dog and the a'-s 3. These movements appear in the animals 
whether drowned in water, or hung, or bled to death. 4 They 
Indicate the point beyond which the orgumsm loses the pou er of 
recovery. 

Classification of Statures.— In view of the increasing 
need of exactness in anthropological description*!, Prof. Zoja 
has lately proposed in the Lombard Institute a system of classi- 
fication of human stahirei. He first constitutes three divisions, 
denoting by the terms mfsosetna, ptegasopta, and murosoma, 
medium, high, and low stature re.*>pective1y. At the ends of the 
senes are added divisions for gigantic and dwarfinh statures, 
pgantosoma and fianoiopia. Each of these five classes Is divided 
into three parts, on this plan ' mtdmm mesosomd, hypermesosop^a^ 
and hypomesosoma. To attach numerical values to all these fifteen 
divisions is more difficult The author makes 2 '00 metres the 
division between very high and gigantic stature, and gigantosoma 
ranges from that point up to 2 51 ni. or more (hyperglganto- 
somal. On the otner hand i'25m. is made the limit between 
very low and exceptionally low stature ; and ntnoaoma ranra 
from this to 074 or less (hyponanosoma). Medium stature (or 
xne&osoma) ranges from 1 &) m to i 70 m, 

Equus Frjevalski —The St. Petersburg [Geographical 
Society has just published a pamphlet, by M. Poliakoff, on the 
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Equm Pi‘j€vaUki^ a new fipecieii of wild horse dLscovered m 
Central Asia It wofl killed by hunters who were sent from the 

F Sdt of Zaisan, and ita skull and skm were sent to the St 
etersbur^ Academy of Sciences. M Poliakoff discusses at 
len^h the relations of this new species of horse to our domestic 
horses, and illustrates his memoir with drawings of the uew horse 
and of Its anatomical features 

Sir John Dalzell's Anemone —Many of our reader^ will 
be glad to hear of the good health and wonderful activity of this 
celebrated sea anemone From the annual addiess of the i>resi- 
dent of the Botanical Society of Ldmburgh, as published in the 
recently issued jiart of thib Society’s 2'? itnsai /tans, we learn that 
the late Di. Jame^i M'liain was the fiUbfiLl custodian of that 
Actinia meumbnantkemum^ which, among naturalists, has long 
borne the honourable aiipeilation of "Gianny,*' and which, 
though having entered upon her fifty-scconcl if not her fifty-ninth 
ear of existence, has not yet ceased to people the waters with 
er progeny, for from the 4th day of March, 1879, to the 4th Jay 
of October 111 the same year, oil wIulH occasion the last ufficial 
registry of birth occurs, she has gi\cn origin to twenty seven 
young ones. This is nothing to her prolific powers in 1K57, for 
in one single night in that year she gave birth lo no less than 240 
young ones. This would liave put Pnam himself to shame, 
seriously alarmed Malthus, and taxed all the energy of all the 
accoucheurs in Edinburgh and its surrounding districts. She was 
gathered from the rocks at North Benuck by Sii John Dalzcll, 
and at his death was handed over to the care of Prof John 
Fleming, then to Dr James ^rUaiii , he on the prospect of his 
decease was most solicitous lo find a proper guaiaian for such a 
treasure Some to whom he spoke declined to undertake so 
responsible a duty, till at last Mr Sadler, the curator of the 
Royal Botanical Gardens at Edinburgh, cordially responded to 
the request, and when last heard of the old lady was doing well 


GEOGRAPHICAL NOTES 

At the meeting of the Geograjihical Society on March 14 Mr 
James Stewart, C.E., of I ivmgstouia, read a paper on Lake 
Nyassa and the Water-route to the Lake-region of Africa. In 
his prclimmary observations he remarked upon the fact that, 
though the lake is but 350 miles in length, no fewer than seven 
different languages arc spoken on one side only, all belonging to 
the Gieat Bantu group, and that natives from the south end 
cannot understand those at the north end He dwelt upon the 
advantages the I.ivingstonia missionaries enjoyed for performing 
geographical work at an exceedingly small cost, though their 
other duties prevented them from doing very much. Mr. Stewait 
afterwards gave an account of his journey up the western side of 
the northern part of the Jake and thence lo Tanganyika and 
back During this he pas cd one stieaiii, the Mera, which he 
thinks may be consider^ one of the most reinoti* of the sources 
of the Congo Mr Stewart concluded by stating that he was 
shortly about to return to Lake Nyassa, w^here he hoped to have 
opportunities for resuming his geographical work m opening a 
route to the south end of Lake Tanganyika 

We have the new numbers of several geographical journals 
before us, In the March number of Peto manfi s Mitthcilun^cn 
Herr Richard Buchta describes his journey, m considerable 
detail, to the Nile Lakes in 18 78 To accompany a map of the 
South Argentine Pampas Herr H Wichmaim summarises the 
latest information we have on that region. M. Sibiriakoff 
describes his journey m the Oscar Dukwn to ihe mouth of the 
Jennissei in 1880 Thia number contains the geographical 
necrology of the post year, besides the usual monthly hummaiy 
— In the Ziitsthrift of the Berlin Geographical Society Herr 
C, J Uuttner in a long paper mves some valuable directions for 
the study of the Bantu group or laiiguaMs. Herr K Himly has 
a short paper on some of the forms of Turkish, Mongolian, and 
Chinese names of places m books of geography. Herr Gustav 
Niederlein describes m a long paper some of the scientific results 
of an Argentine Expedition to the Rio Negro m Patagonia. 
Appended is a reproduction on a large tcale of Dr. Kiepert’s 
map of the new boundaries in the Balkan Peninsula. — In the 
Vtrhandlungen of the same Society Ls a paper by Herr K 
Kessler on the Caucasus and their exploration, and some 
valuable remarks on the thickness, of the ice formed each year 
in the Arctic regions, and its connection wl^h Arctic tempera- 
tures,— The first number of vol iv. of the Dcntscht ^iographts^e 
Blatter (Bremen) contains a long paper by Dr. Lindemann on 


the woods of the Bavarian bpessart, and by the same author a 
summary of recent Arctic work. — To the December number of 
the Bulletin of the French Geographical Society M De Castries 
contributes a paper on the region of the Wed Dra.t ; M. Ch 
Velain, geological notes on Upper French Guana, and M, 11 
Duveyrier, on the question of the sources of the Niger 

Dr. Ka£ sends os the following extract from a letter to him 
by Capt llowgate, dated Washington, March 4, 1881 — "I 
write . . to tell you that Congteiis has<^iven the appropriation 
asked for the continuance of our work vtd Lady Fraiikhn Bay, 
and also for an cxpeditiou viiX Behring Strait — ostensibly to look 
after the ItannctU^ but also lo prosetute tlie work of discovery 
in that dircclion In addition to this it is propalile that the 
Signal Service will this year establish the Point Barrow' sta 
tioD, making a noble programme of Aictic woik for the United 
States, and one m which I lake just pride, for it is the direct 
result of my nersistcnt work, since 1877, in raising public interest 
in the cause ’ 

'1 HE preparations for the co mine 11 cement of the survey of 
Fa^tcrn Paleslinc arc now complete, 'llic War Office have 
granted to the Committee of the 1 ’ales tine Exploratiun Fund the 
services of Lieut, Conder, who executed most of the survey of 
Western Palestine, and Licnt Maiitell, both of the Royal 
Engineers Ihe party will include the two non-commissioned 
cilTiLera (now both pensioners) Black and Armstrong, who first 
went out ill the year 1871 Lieutenants Conder and Mantell 
started for Deyrout on Tuesday evening, March 15, and the men 
will follow with the mstrunieiils The work will be commenced 
in the north — the land of Bashan 

From a Buenos Ayres paper we learn that the long-promised 
exploring expedition to Neuqueii, tlie most fertile spot perhaps 
111 all South America, and part of the territory secured by General 
Knea's memorable expedition^ has at last started, and knportaal 
results are expected from it, This territory lies along the foot 
of the Andes, is waleied by innumerable streams flowing from 
the great range into the Rio Neuquen, one of the two rivers 
which form the Rm Negro, and pieseuts facilitie-i foi agriculture 
unknown in any other part of Ihe Republic. 

The current number of Lcs A fusions Cathcliqucs contains a 
long letter from Ptre Schmitt, written from Mboma on the I-ower 
Congo, in which he desciibes a journey lately made to the foot 
of the Yellala Tails He paid a visit to the station of the Living- 
stone (Congo) Inland Mission at Matadi or Matavi, which is 
situated on the left bank of the Congo, opposite Mi Stanley's 
settlement at Vivi, Ouing to the whirlpools in the river, landing 
Bt Matadi was accomplished with great difficulty From Fere 
bchmitt's account, the spot hardly appears to have been well 
chosen, being a melancholy sort of place, covered with rocks, as 
Its name imports The mission cstaJjlishmcnt consists' of Hve or 
MX Lents, the interior of which rcioindcd the visitor of a baziai, 
On the return journey Fire Schmitt spent a few days at Noki, 
where he had an opportunity of collecting infunnation respecting 
the Congo region from the son of the king, who had been 
educated at St Paul dc Loanda 

According to the Lomion and China Express^ the sole 
obstacle to the contemplated maritime surveying otierations in 
China and Japan, under the direction of the United States 
Hydrographic Office, has been removed by the consent of the 
Russian Government to the occupation of an astionomical station 
at Vlodivostock by United States naval oflicers. They are to 
proceed there at once, and by telegraphic exchange of time 
signaF, w 01 king from Vlodivostock through Japan and China to 
Madras, will determine with great exactness the longitudes of 
Yokohama, Nagasaki, ShangTiai, Amoy, llong-kong, Manila, 
Saigon, and Singapore 

The Wellington correspondent of the am/ //b/id states 

that the New Zealand Government have just succeeded lu 
acquiring a large tract of land at Rotorua, in the famous Hot 
Lake district, every acre of which the Maoris have hitherto 
j'ealoiisly preserved. Even now tounsts from all parts of the 
world visit this wonderful and beautiful district, but, when it la 
made more accessible, it is thoujrht that Rotorua w ill become a 
great sanatorium for India and tne colonic. 

King Osca.r of Sweden has just conferred decorations on 
Prof. Virchow, Dr. Nachli^al, and Herr William Schonlank, in 
recognition of their services 111 the cause of geographical discovery 
and commerce 

Dr. Dayot has been deputed by the French iMimster of 
Manne lo explore the upper part of the Niger. 



496 


NATURE 


[JlfarcA 24, 1881 


ON THE CONVERSION OF RADIANT ENERGY 
INTO SONOROUS VIBRATIONS^ 

lyrESSRS, GRAHAM BELL and Sumner Tainler (Amencan 
AfijiociatiOD for the AdvoDceaient of ScieDce, Boston^ 
Au£iut 27^ 1B80) have shown that under certain conditiona 
inLenjic rajs of liffht, if allowed to fall with periodic intcmut- 
tence apon thin diiki of aJmost every hard substanccp will Bet 
up dleturhanccs in those disks corresponding to this periodicity 
wnieh result in Ronorons vibrations. Mr. {Journal of the 
Society of Telemph EngineeiSp December 8, 1880} has subse- 
queatly shown that such effects a^e not confined to hard sub- 
stances, but that they can be produced by matter In a liquid 
or eoseoui form. 

These dbcoveriei have elicited a considerable amount of in- 
terest, and have led to the inquiry whether the sonarous effects 
are due, as the discoverers themaelves surmised, to hghi^ or as 
the president of the Royal Society, Prof. Tyndall, and others 
have surest cd| to radiant heat 

Meiiri. Bell and Tamter have partially answered this question 
by showing that the disturbances are not nece*^sanly due to light, 
for they found that sheets of hard rubber or ebonite — a substance 
opaque to lighb—do not entirely cut off the sounds, but allow 
certain rays to pass through, which continue the effect M. 
Mercadicr, who has studied the •.ubject with great care {Complex 
rtHdus^ Decamber 6, 1880), has shown that the effects are con- 
fined to the red and nltra-red rays. Moreover Mr Bell has 
shown that gaees, such as sulphuric ether, which Prof Tyndall 
hoi proved to be highly abciorbent of heat mys, vhile they are 
transparent to light rays, arc remarkably sensitive to this inter- 
rniUent action. Dr, Tyndall has more recently read a paper 
before the Society {Proe^ Roy. Soc., January 3, 1881) proving 
that the<»« sonorous effects are a function of all gases and vapours 
abborbing radiant heat, and that the intensity of the sounds pro- 
duced LB a measure of this abtorptlon 

The negative proof of Messrs. Bell and Tamter can be ren- 
dered positive if it can be shown that ebonite is diaihermanous 

By very careful eapcTiments made upon the dialhermancy of 
different matenalji, ebonite proved to be os diathermanous as 
rock-salt. 

It IS therefore clear that the honor ous vibrations of Bell and 
Tamter are the result of di&turbancefi produced by some thermic 
action rather than by any iuunnoos effect. 

Now the questions arise. Is this thermic action expansion and 
contraction ^ Uic mass due to its abiorplioii of heat ? Or is it 
a disturbance due to molecular preibure similar to that which 
produces the rotation of the radiometer? Or is it due to some 
other canae? 

The orgUDicnl against the first ahsumption when applied to 
hard disks is that hmi is a material dement in such actions, and 
that the rate of cooling of warmed diaphragnui is too slow to 
admit of such efikets. Lord Rayleigh (NaIu re, January 20, 
1881) hiLi mmidioned the validity of this argument, and has 
shown that ir the radialing power of the body expenmented on 
were sufficiently high a rIow rate of cooling would be favourable 
to rapid flucLuations of temperature. It became desirable to 
test this point cxpcrimentaAy. Very delicate apparatus was 
constructed for the pur| ose. 

Heat from variouh sources and at various distances, from bright 
Ume-ligbt to dull heat from bot metallic surfaces, was allowed 
to fall through rotating vaucs intermittently on different bodies , ^ 
but notwithstanding every precaution, and the many materials 
u<~ed, not more than six Interruptions per second could be pro- 
duced, although the system was beautifully hensuive to the 
smallest changes of temperature, 

It was evident fiom these expenments that the sonorous 
effects of liard disks could not be explained by the change of 
volume due to the impact of heat rays and their absorption by 
the mass of the disk. 

Is the action then due to molecular pressure mnulor to that 
which producca the rotation of the radiometer? 

It iB quite true that the radiometer effect is one visible only m 
vciy hi^ ejihaustions, but Mr Crookes {Phil, Trans , 1878, 
Part i,, §120) detect^ “the existence of molecular prc&sarc 
when radiation falls on a black surface in air of normal 
dimity.'' 

Whenever radiant energy falls on an absorbent surface in nir, 
such os a disk of blackened wood, its wave-length is degraded 

* Abstract of a psper by Hr Wilbam Henry Freece, read at the Royal 
Soaety, March 10. 


or lowered, and it is converted in thennometric heat. The 
molecules of air striking this warmed surface acquire heat, and 
move away from it with Increased velocity, and u action and 
reaction ore always alike in moving away, they give the body a 
" kick." bince there is no such action on the other side of the 
disk, there is a difference of prwGure between the two sides 
which gives it a tendency to move away from the aonree of 
energy. The effect is very much smaller m air at ordinary 

J iressurcs than in air at a very low vacuum, because in the 
brmer case the fifee path of the molecules is very small, 

and the rebounding molecules help to keep back the more 
slowly approaching molecules Nevertheless, molecular presBure 
IB experienced, if of sullicieiLt magnitude and rapidity, it 
ought to produce sonorous vibrations. It seemed probable that 
the element of time does not enter here so promineully as m 
the previous cose, for the radiometer effect is a mere surlkce 
action of the disk, and not one affectmg its mau. Hence U 
was hoped that the retarding effects would be eliminated. If 
the bOnoTous action, therefore, be due to a radiometer action, a 
difference of effect would be obrerved if the side of a disk 
exposed to the source of energy be either blackened by lamp- 
bUck or camphor carbon, or if it be polished or whitened. 

An apparatus was constructed similar m principle to that 
described by Messrs Bell and '1 ainter 

An ebonite disk well blackened on one side when expoeed to 
the mteruiittcnt rays was found to produce sounds, while a 
similar ebonite dibk equally well- whitened, gave slightly less 
intense sounds A zioc disk blackened gave weak sounds, while 
a <umilaT disk polished gave ■rounds much weaker. A mica disk 
blackened gave scarcely any sounds at all, while' a clean mica 
disk gave Mightly better sounds 
These effects were produced many times and on different 
occasions, and they were so niisatiRfactory as to throw doubts on 
the accuracy of the radiometer explanation. They were not so 
decidetl as theory led one to anticipate The effects produced 
by the zinc disk, though very weak, favoured the theory ; thobc 
given by the mica disk complctLly refuted it , while those given 
by the ebonite disks were almost of a neutral character. 

The Question occurretl whether in Bell and Tamter's experi- 
TDcnts lAe duii vidra/ed at all, 

A delicate microphone was fixed in vanons ways on the case 
holding the dudes Although the spunds emitted in the heann^- 
tube were quite loud, scarcely any perceptible effect was detected 
on the microphone Had the dibk seiit^ibly vibrated, its vibra- 
tions must have been taken up by the case. A nocro phone 
never fails to lake up and magnify the imnntcst mechoAical 
diRtarbanccR, 

It was thus evident that the disk did not play a prime part m 
Lhi^ phenomenon, but that the result might be due wholly to aw 
expansion and contraction of the nir contained m the air space 
behind thedibk. 

With a new clean case and an ebonite disk the sonoroiii effects 
were feeble, but if a lens were placed close in frant of the 
ebonite disk, eo ob to make a second an space in front of the 
disk, the sonorous effects were magnified coiiBidembly. 

The cboniLe disk was fitted with an extremely delicate micro- 
phone, which in this case gave good indications upon the tele- 
phone, but whether the vibrations were the results of the 
vibrations of the disk ilselF, or of the air in which the microphone 
was placed, was doubtful. 

If the lens were removed and the disk left supported without 
any air cavity, cither behind or in front of it, no perceptible sound 
could be obtained y proving that the effects were really due to the 
vibrations of the confined air, and not to those of the disk It 
was therefore delemiined to dispense with the disk altogether. 
The disk was therefore removed, the lens remaining; the 
sonorous effects were ml. 

Another case was taken under simdor circumstaitces, i.e. wUh~ 
out the disk, but the effects were very loud— 60 ; 111 fact, the bc^t 
results which had yet been obtained. Now the only difference 
between the one cose or cap and the other was that the one was 
Mocked tn the interior, and the other was not. 

Hence the former cose was again taken without the disk, and 
though when clean U gave no effect, when its ihIctlot was blacked 
by camphor smoke, it gave sounds as strong as the loudest effcet 
yet product. It was thus evident that the sonorous effects were 
matenally assisted by coating the sides of the con taming vessel 
with a highly absorbent substance, such as the carbon deposited 
by buming camphor It remained to be seen how far the lens 
played a part in this phenomenon. 
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The Icna wu now removed from the front of the ceie, end it 
wu replace by e movable gUw plate (1'5 milUms. thick) ; the 
leands were the Bome, but they mdually ceased on gradually 
uncovering the froat opening of the case, eo as to !give the air 
room to expand. 

The gloss plate was replaced by a heavy rigid plate of rock'SoU 
13 niillimfl. thick, and the Boands were equally loud. The plate 
was replaced by white note-paper. The soondB were very faint, 
bat pcrcepbUe, It was replaced by thin cardboard, and the 
effect was hi/. 

Hence it is abundantly evident that these sonorous vibrations 
are due to the motions of the contained air, and not to thase of 
the disk ; that they ore actually improved by the removal of the 
dihk , that their production is materially assisted by liniag the 
Bui^c of the containing space with an absorbent subsLance; 
that they ore dependent on the heat rays that pass through , and 
that they duappeat when the rays are cut off from the air cavity 
by an athermanoui diaphragm 

Dr Tyndall havmg ahown in the paper already referred to, 
that walec vapour responded actively to these intermittent 
actionsi a clean empty one-ounce gl^ flask was taken and 
expoEcd to the intemuCtent beams, Mo sound was produced. 

« was then filled with water-vapour by pouring a small 
quantity of water into It, and wanning iLin a flwe ; uiir sounds 
were the result 

The flask was filled with the dense smoke from burning 
camphor, and the sounds were intensified considerably 

Another clear one -ounce gloss fla>k was taken. When clear 
no sounds were heard When filled with tobacco -smoke fair 
sounds, bat when filled with heavy camphor smoke very loud 
sounds were obtained. One side of the flask was blackened on the 
outside, the othei side remouung clear On expoJng the clear 
side to the light fair Bounds weie obtained, but on exposing the 
blackened Bide, sounds produced The Aaak was 

blackened vn the interior on one side only. When the blackened 
side was near the source fur soundc, and when it was away from 
the source better sonnds were heard. When the flask was 
cleaned all bounds disappeared, A thin glass plate was now 
blackened on one side and placed in front of the case. When 
the liiaek Burfacc was ouUidc tso sounds tvore ohtamod. When 
the black surface was inside good sounds were the result 
When the glass wai cleaned the sounds became still better. An 
ebonite plate was similarly treated. When the blackened surface 
was outside fair ’sounds were obtained. When the blackened 
surface was uiude very poor sounds were the resulL 
Thik being an anonwlous result, several experiments were now 
made to test the behaviour of opaque and transparent bodies, 
when used aa disks, for while in the previouB experiments the 
e fleet was greatest when the blackened surface laced the interior, 
here we find the opposite result produced, vis., the greatest 
effect was produced when the blackened surface was on the 
exterior , 

Several cxpeninentb were then made, from which it appeared 
that transparent bodies behave in an opposite way to opaque 
bodies. Glass and mica can be rendered athermsaous and silrat 
by making the carbon deposit suflunently thick Zinc, copper, 
and ebonite can produce sonorous effects by a proper disposition 
of carbon. The effect in these latter cases may be due either to 
molecular pressure, in fact to a radiometer effect, though very 
feeble in intensity ; or it may be the result of conduction through 
the mass of the diaplirogm, that la, radiant heat is reduced to 
tbermometnc heat by absorption by the carbon deposit on the 
outside of the disk , and due heat u trauBmitted through the disk 
and radiated to the absorbent in the mtenor 
Several experiments were mode w^ch iiilly cstabligh the in 
ference that tne effect u one of conduction, and that the bla^- 
cned surface of an opaque body like sine acta as though the 
Bouroe of heat were transferred to the outside surface of the 
disk. 

Tubes of various slaes and dimensions were now tried to 
confirm Messrs. Bell and Tainter's obMTvalions on tubes. They 
invariably gave out satisfactory sounds when the utermittcut 
rays were directed into the intenor of the tubes, which wo-e 
always considerably intensified by bUckemng their interiors and 
elooi^ the open end with a glass plate. 

It was shown that there is a time element, and that the loud- 
neH of the note emitted depends upon the rapidity with which 
the cBOtained air not only absorbs the degraded energy, butnpun 
the rapidity with which it gma up^b hmt to the Sdes of the 
case and the exits open to it. Thongh the pitch of the mui- 


mum note varied with the cavity and the amount of radiant heat 
transmitted, its quality never varied, notwithstanding the great 
divcrsuy of matenals used ns diaphragms. 

Since these sonorous effects arc due to the expansions of 
absorbent gases under the influence of heat, and since wires are 
heated by Che transference of electric currents through them, It 
seemed possible that if we inclosed a spiral of fine platinum wire 
in a dark cavity, well blacked cn the inside, and bent through it 
by means of the wheel-break, rapid intermittent currents of 
electricity from a battery, heat would be radiated, the air would 
expand, and sounds would result. This wa<t done, and the 
sounds produced were excellent. In fact, with four bichromate 
cells sounds more intense than any previously observed were 
obtained. 

Furthermore it was evident that if the wheel-break were 
replaceil by a good microphone transmitter, articulate speech 
ahould be heara. This was done, and an excellent telephone 
receiver was the consequence, by means of which speech was 
perfectly reproduced 

The cxplauanoTi of these remarkable phenomena is now 
abundantly clear. 

It IB purely an effect of radiant heat, and it is nscntially one 
due to the changes of volume lu vapours and gases produced by 
the degradation and ab^^orption of this heat in a confined space 
ITie disks in Bell and Tainteris expenments must be diather- 
manou<;, and the better their character in this respect the greater 
the effect , remove them, and the effect is greater still. Messrs . 
Bell and Tamter {Journal of Society of Telegraph Engmeers, 
December 8, 1880) showed that the sounds maintaind their 
itmhre and pitch notwithstanding variation in the substance of 
the disk, and M. Mercadier found that a split or cracked plate 
acted as well as when it was whole. These facts are consistent 
with the expansion of the contained air, but not with any 
mechanical disturbance of the disks. Moreover M Mercadier 
showed that the effect was improved by lampblack, but he 
applied It in the wrong place 

The disks may, and perhaps do, under certain condilioni, 
vibrate, but this vibration 11 feeble and quite a secondary action. 
The Bides of the containing vessel most possess the power to 
reduce the incident rays to tbennometric heat, and imj^ it to 
the vapour they confine, and the more their newer in this respect, 
os yrhen blackened by carbon, the g re a ter tne effect. The back 
of the disk may alone act In this respect. Cigars, chips of 
wood, smoke, or any absorbent nidaces placed inside a dosed 
transparent vessel will, by first absorbing and then radiating 
heat rays to the confined gas, produce sonorous vibrations. 

The heat is dissipated In the energy of sonorous vibrationq 
In all cases, time enters as an element, and the maximum effect 
depends on the diaUicrmancy of the exposed side of the cavity, 
on its dimensions and surfaces, and on the absorbent ohoracter 
of the contained gas. 


THE EARTHQUAKE IN ISCHIA 

'T'HE Island of Ischia, the Pithecnsa of the ancients, is some 
^ twenty miles in circamfercnce, and appears to be the con- 
tinuation of the north-western boundary of the Golf of Naples 
It conaiatB of an old volcanic mountain sloping down on all side 
to the sea. The southern nm of the old crater has been remove 
by denudation, leaving the northern as a curved serrated ndge, 
forming the peak of Monte Epomeo. 

Situated on the southern slopes of the island are only a few 
and unimportant vHlages, 

Going from east to west along the northern slope we have 
first the capital Ischia, then we encounter the great tradiytic 
Uva slreom which isiues laterally from the slope of Epomeo, 
and after a course of two miles entered the sea, forming a 
promontory This is the so-called lava Del* Arso, of a.D 1302 
Next ore encountered two very fresh-looking cniten, fromw&ch 
lava Streams bave flowedi Then we come to Coramicciola, a 
small town of ahout 400a Inhabitants, to the north-west of which 
is tbe village of Locco Ameno. At the oistern end of the island 
is the town of Fono. 

Tbe district in which ore situated Cosamicciola and Laeco is 
thiu bounded on the north by the sea, on the south by ^e r i^ 
of Monte Epomeo, cm the west by a spur stretchmg from fte 
litter into hi, forming the Punta Cornacchin, and on the 
east are tbe two hills colled Monte Rotaro end Montognone, the 
new-looking craters already spoken of. 
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It IS worth observing that from this side of the island the four 
or five histone eruptions have occurred, and all the principal 
thermo -mineral springs are confined mostly to tliii difitrict. 

It IB at this very snot that the late earthquake has taken place, 
resulting in the to^al destruction of Casamicciola, with the ex- 
ception of the hotels, baths, and n few well-conatnictcil private 
houseK- A hundred and twenty bodies have been excavated, 
and they are not all, buides 160 aenously wounded At the 
village of Lacco thirteen houses have fallen, and five deaths are 
reported. 

On March 4, at five and a half minutes past one p.m , a terrific 
shock shook the whole island, but ilii maxiumm intensity was at 
this point leaving Ischia and Fono almost uninjured, together 
with the villages on the opposite side of the mmintain 

There was but a moment of premonitory tremljliiig, uhen the 
ternfic blow shook the houses about the ears of their inhabitants. 
The corpse of the shoemaker was found m his usual position, 
with the last between his knees, and we saw the coipse of a 
woman with the half finished stocking in her hand and the 
needle in its sheath, The two cases show the suddenness of the 
catastrophe. 

The first shock was described as a sudden blow beneath the 
feet, followed by a senes of undulations, which appear from 
accounts to havciadiated from a point which I shall immediately 
desenhe. This was followed shortly by faint vibrationt,, accom- 
panied by loud subterranean thunder, such a.s Mas heard in the 
slight earthquake of last July 

On vi'^iting the island a few hours after we were stnick by the 
seventy of the shock and by its extremely limited area Fol- 
lowing the methods adopter! by our eminent countryman Mr 
Mallet, F.R b,, m his in\estigations of the great Neapolitan 
earthquake of 1H57, we have come to the conclusion that the 
undulations occurred in a sci les of closed curves radiating from 
a point uhich must have been situated about a quarter of a kilo- 
metre to the south-west of the upper town, that is in the direction 
nf Lacco, 

It IS interesting to note that the seismographs at Naples and 
Vesuvius were not at all affected by the earthquake. This led 
Prof Palnjien to conclude from the extremely local effects pro- 
ducetl that the phenomenon was due to the excavation and 
removal of matter by the mineral springs and the collapse and 
falling m of the suiicnncumbent gioiind It '^eems dilllcult to 
satisfy oneself with the theory of my respected teacher and friend 
Prof Talmicri for the following reoKOii'i — 

1 The collapse of earth in Cheshire in no May produces effects 
at all similar or equivalent to those under consideration, and yet 
the amouiiL of salt in solution removed is equal to much more 
solid matter than is removed by the dilute mineral waters of 
Ischia vkhich are also small m quantity Landslips like that of 
T^yniC Kegis are rtuile incompaiable in effects to the present 
case. 

2 The waters that issued immediately after the diiaslcr were 
as usual clear, and flowed at the aame rate. If this explanation 
wax tenable, then the collapse of the earth should have forced 
out a large body of uatei and vapour and have rendered the 
former turbul and muddy ,Such however was not the case. 

3 The di si urliance in Ischia vas coincident with the seismic 
muveuieiits that were felt in vanous parts of Europe from the 
2nd to the 5ch of March, and which was severe throughout 
Northern Italy 

We know From the following facts that Ischia cannot be 
reckoned amongst extinct volcanoes. The great number of 
fumaroles and thermo-springs tliat exist on its surface ; the sand 
on the sea-ikbore m some parts is so hot a few inches from the 
surf [ice that the hand cannot be borne in it , the continual 
seismic di'tturbnnce!! to which it was and is subject — all point to 
the Lonclusiun that there still exists igneous matter not far from 
the surface 

The Bcihmic waves of the beginning of March causing in- 
creased tension in the igneous matter through which they 
travelled would tend to rupture the superficial crust at its 
weakest point ; the Island of Ischia presents to us ^uch suitable 
conditions, and the volcanic matter, vapour, or lava may by 
thoK means have endeavoured to force its way towards the 
surface. 

The formation of a fissure, tc^ether with tlie blow that would 
be produced by the immediate filing of such, would explain the 

S henoDcna, Much the ume results occur from the formation of a 
yke in an active volcanic mountain ; in fact the conditions may 
be looked upon as analogous. 


Although lava has failed to reach the surface on the present 
occasion, a repetition mav be sufficient to produce an eruption 
such as has often occurred at this SMt. We may look for the 
homologues of the present earthquake in that of A.D 6j, pre- 
ceding the outburst of Vesuvius in 79, or those that disturbed 
Pozzuoli and its neighbourhood immediately before the forma- 
tion of Monte Nnovo, but which were not felt at Naples 

The fact that the undulations produced little cfrect on the 
southern side of the island shows the extreme thinness of the 
earth-crust at this spot , the weight and bulk of the superficial 
configuration acting as deterrent agents to the propagation of 
the seismic undulations to any great distance. The earthquakes 
in Ischia have at times been veiy disastrous, compelling various 
Greek colonies to forsake the island, There is generally a 
slight shock about once a year, nearly always accompanied by 
Bubterranean thunder. These have sometimes caused injuries, 
as on February 2, 1828, when three or four houses fell and 
some thirty people were killed Ihe details of the observa 
tions being made will be published as soon as they can be 
formulated. 

It IS an intereating fact that since writing the above, on 
companng notes with Signor P Franco, my cedleague, although 
our obs^ervations were quite independent and unknown to each 
olher, yet we have anived at exactly the same conclusion in 
almost every de(ai), 

H. J Johns ton-Lavi*! 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford — The following notice respecting scholarships lu 
Natural Science has been published by Merlon College — 

There will be an elLLtion in June next to one (or two) rhysicnl 
Science Postmaslcrships 

The examination will begin on Tuesday, June 28; it will be 
held in common with Magdalen College, and at the same timt 
and place. Candidates may give m their names at either College, 
but all will be regaiderl as standing at both, unless special notice 
is given to the contrary In the event of election a candidate 
will be reqneslerl to state which College he would prefer. The 
Poslmastci ships arc of the annual value of Bo/ , and aie tenable 
for five years from clccUun, provided that llie holder does nut 
accejit or retain any appointment incompatible with the pursu- 
ance of the full course of University studies. After two yearb' 
residence the College may raise, by a sum not exceeding 20/. per 
annimi, the Fustmastership of such Postmabters as shall be 
recommended by the '1 utors for their character, industry, and 
ability Candidates for the PostinastershipB, if members of 
the University, must not have exceeded six terms of University 
standing, but there is no limit of age. The subjects of examina- 
tion will be Chemistry and Physics There will be a practical 
examination in Chciiiuilry Candidates will have an opportunity 
of giving evidence of a knowledge of Biology , but it must be 
borne in mind that In buch cases the examiners will look for 
evidence nf an acquaintance with the principles of Chemistry 
ami Physics at least equal in extent to that which is required in 
the Preliminary Honour Examination in the Physical Science 
School A paper will be set in Algebra and- Elementary 
Geometry (Books I -VI ), and a Classical paper of thc^jstandara 
required by the University for Responsions 

Magdalen College has imbbshed the following notice respect- 
ing Natural Science Scholarships (Demyships) ; — Ihcre will be 
an election at this College in June next to not less than seven 
Demyships, of which one at least will be Mathcnialical, one at 
least In Natural Science, and the rest Classical, No person will 
be eligible for the Demy&hipa who will have attained the age of 
twenty yearii on October 10 next. Ihe stipend of the Demy- 
ahipB IB 95/ per annum, inclusive of all allowancca - and they 
ore tenable for five years, provided that the holder does not 
accept or retain any appointment which in the judraent of the 
electors will interfere with the completion of his Univeraity 
Btudiea. 

The Oldham Lyceum and Science and Art Schools, opened by 
Lord Derby lost Thundavi seems to be a handsome and useful 
building, and under Mr. Phythion'a supenntendence we have no 
donbt much good work will be done in the future oa In the put. 
Chemical and physical laboratories and other airangementi of 
scientific work have been provided for. 
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SCIENTIFIC SERIALS 

The Amertcan Naturalist^ March, 1881 — D. S. Jordan and 
Chaa H. Gilbert, observations on the Bilmon of the Pacific — J 
'Walter Fewhea, the anatomy and development of Agalma, part 
2. — A. J. Cook, on the relation of agncnlture to science. — Wm 
H Holmes, glacial ‘phenomena in the Yellowstone Pack. — E 
Holterhoff, lun., a collector's notes on the breeding of some 
Western birds 

Reale IstUuio Lombardo di Scitmee e Leltere. Rettciiconti, 
vol XIV fasc. ill — Results of observations on the amplitude of 
diurnal oscillaUqn| of the magnetic needle, made in iSSo, at the 
Brera Royal Oba&vatory, Milan, by S. Schiaparelli. — On Prof 
Cantor's new Hi-story of Mathematics, by the same. — Some 
observations on vtrglas and its theory, by Prof Serpien — On 
some post-glacial Assures in the southern Alps, by Prof. Tara- 
melli. — A physiological hign of tme death, by Doctors Verga'and 
Biffi.— On sanguineous eS'usian m the bottom of the eye and m 
the cavity of the tympanum through death by banging, by Prof. 
Tamassia, 

Bcrichte uber die Verhandlungen der naturf Gesells zu Freiburg 
f. B , Band vii Heft iv , 1880 — On the optical structure of 10c, 
by Fr Klocke ~On the behaviour of crystals in solution that 
are but a little short of saturation, by tbe same — On torsion, by 
E Warburg —The forms of vibration of plucked and rubbed 
strings, by F Lindemann — Contribution to a knowledge of 
protozoa, by A. Gruber 


SOCIETIES AND ACADEMIES 

London 

Royal Society, March 17. — A paper by C Greville Williams, 
F.R.S , waa read “ On the Action ot Sodium upon Chinolme '* 

The author, after giving a historical sketch of what he had 
previously done upon the subject, calls attenlion to the fact that 
lor a yellow oiMike dichinolmc to give a led crystalline hydro- 
chlorate IS probably a unique reaction lie also states further on 
that the colour of this hydrochJoratc is so brilliant that the Anest 
vermilhon looks brown by comparison Ills most successfnl 
preparahons were made from chmobite punAed by conversion 
into a cry<italbsed chromate, Tbe base so prepared is almoct 
colourless, and becomes yellow with extreme slowness as com- 
pared with a product ontamed without that precaution On 
treating chinolme with sodium, converting the resulting purolish 
fluid into hydrochlorate, separating the scarlet crystals by nltra- 
Lion, and Fractionally preapitating with platimc chloride, he 
obtains several products, the most conspicuous being a salt of 
the formula 2(C*"H**N")HC1 . PtCP. b odium amalgam reacts 
in a similar manner, and this appears to be the best way of 
obtaining the scarlet hydrodhiorate of dichinoline m its greatest 
beauty 

On recovering the chinoline unacted on from the mother 
liquors it had the same boiling-pomt as before the treatment with 
sodiumi but on Creating the recovered base again with sodium 
amalgam it yields a solid yellow resinous base, instead of the 
fluid one previously obtain^. The author studies oil the ba.sic 
products by conversion into hydrochlomtes, and fractionally pre- 
cipitating with platimc chloride, and points out the remarkable 
similarity m the percentages of platmum obtained from the 
mother liquors of the scarlet hydrochlorate of dichinoline, from 
the scarlet salt itself, and from the hydrochlorate of the yellow 
solid base. 

Zoological Society, March 15.— Prof W. H. Flower, 
LL.D.i F.R.S,, president, In the cl^ir. — The Secretary read a 
report on the additions that had been made to the Society's 
Menagerie during the Aonth of February, and called special 
attention to a female Bactrion Camel [Camelus BacManus), 
formerly belonging to Ayoub Khan, which Col. O, H, St. John, 
F.Z.S., has purchased from its captors at Candahar and pre- 
sented to the Society, and to axnole Wild Sheep (Oms cycloceros), 
obtained from Afghanistan, and presented to the Society by 
Capt. W. Cotton, F.Z.S.— Mr, A, G. More exhibited some eggs 
of the Red-necked Pholarope, believed to have been taken in 
Efiffland ; and an egg of the Trce-Pipit, taken near Dublin, this 
Wrd having been considered only doubtfully Irish. Mr. More 
alio exhibited a speamen of the Ked-created Pochard, obtained 
near Ttaleei being the Ant record of the occurrence of thu 
Bpodcs in Ireland.— Mr. R. Bowdler ^harpe exhibited a apeci- 
men|of the so-called Sabine's Snipe GalUMogo This 


bird had been shot in July last by the Hon, W W Palmer at 
Woolmer Pond, near Selborne, Hants. — Prof. F Jeffrey Bell, 

F Z S., read the fourth of his senes of observations on the 
characters of the Echinoidea. The present paper dealt with 
most of the genera of the Echlnometiadae , their systematic 
affinities were discussed and their relations to the EchimihE 
shown to be so intimate as not to justify their ••eparation 
into two distinct families. — A second paper by Prof Bell gave 
the description of a new species of the genus Mespdia^ obtained 
at Samoa by the Rev S. J Whitmce, which the author pro- 
posed to name after Us dneoverer, M. Wh^imei . — Mr W A 
Forbes read the fourth of his <‘eries of papers on the anatomy of 
Pobsenne birds Tbe present communication was devoted to 
the consideration of some poniti in the anatomy of the genus 
tonopophaga and of its systematic position — A communication 
was read from Prof. Newton, F R.S , in which he proposed to 
substitute the name Ilypositta for Ilypherpei^ which he had 
formerly proposed for a genus of Fassenne birds found in Mada- 
gascar — A communication was read from Mr. M Jacoby con 
taming descriptions of new genera and species of phytophagous 
coleptera. 

physical Society, March 12 — Sir W. Thomson in the 
chair — New Members: Mr Colville Brown, Dr. J P Joule, 
— Col Festm read a paper by Capt. Abney and himself, on the 
absorption spectra of organic bodies The method of photo- 
graphing the infra-red region of the spectrum gave better results 
for absorption than thermopile Organic compounds were 
chosen as giving the larger molecules The apparatus employed 
consisted of a small Gniinme machine driven by a Brotherhood 
engine, and an electric lamp with a plevice for shifting the 
negative pole so as to get the crater on one side of the other 
carbon point The image of the positive pole was allowed to 
fall on the slit of the spectroscope - the light of the arc not 
being used Three pnsma were used, and a camera with a 
back swing to it so as to get a considerable length of spectrum 
[ in focus. Maps of the vanous sjicctra were made with six 
inches of the substance examined inclosed in a glass tube Alco- 
hols, acids, oils, and water were examined, and gave spectra of 
bands and lines. When hydrogen was absent in the compound 
there were no lines, and the authors conclude the lines to be due 
to hydrogen, Oxygen appeared to obliterate the space between 
the lines and make it a band. Tlie authors hone by this method 
to detect the radicles present lo a substance They found corre- 
^iQiidcDces between some lines and lines in the solar map. Dr 
Coffin said that two kinds of chloroform, apparently the same, 
produced different physiological results the method might 
distinguish between these. Sir William Tliomson thought it 
might throw light on the ultimate constitution of matter, — Mr 
Brown read a paper on the deAnition of work m text- books, 
and gave reasons for preferring that in Rankine's books 

Anthropological Institute, March 8 — F. W. Rudlcr, 
F.G 5. 1 vice-president, in the chair.— The election of Dr, G D 
Thane was announced. — A collection of rubbings taken from 
door-posts and window-frames in New Zealand ^was exhibited 
They were chieffy interesting from the proof which thw 
affbi^ed of the clear influence of matted and woven materials 
on the ornamentation of stone architecture, a parallel to the 
influence of wood architecture on stone architecture jicmted out 
by Fellowes m Lycia and by Lepsius in Egypt , also from the 
remarkable coincidence between some of these ornamentations 
and the outlines on the tombstones of Mykenx, a near approach 
to the tnglyph in New Zealind. — A short note by Mr. S. £. 
Peal, on Assam pile-dwellings, was read, and wob illustrated by 
B senes of sketcmei by the author. — Lieut -Col R. G. Wood- 
thorpe, R £ , read a paper on the wild tnbca inhabiting tbe 
so-called Naga Hills on our North-Eastern frontier of India 
The paper dealt only with tbe Angami Nagas, who, it wab 
stated, differ from all the other hill tribes of As^am in many 
important particulars, such as appearance, architecture, mode of 
cultivation, language, and dress In appearance they are a 
Aner, deaner, and Dd ter -looking race than their neighbours ; 
they build their hemses resting on the ground, and not raised on 

S iles as all the other hill tribes of Assam (except the Khasias) 
o, and after a pattern not seen elsewhere. Differences in phy- 
sical or topographical conditions do not account for this differ- 
ence in the style of architecture, as the Angami villages are 
found on the aame ndges as, and often not a mile from, vUluea 
eonstnicted on the other principle. In dress the Angami diners 
most strikiDgly from all the other tribes in the kflt or short 
petticoat of dark doth ornamented with rows of white oowne 
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■hells, the w&istcloth oF oil other Naf*as consist inff only oF a 
flap oF cloth in front and behind, and often only in front The 
Angamis erect tall moDoliths in commemoration of the dead 
or of some social event. The<<e monoliths, often of J^at size, 
are dragged up hill on sledges running on rollers, The paper 
was illustralea by a large collection of specimens and drawings, 
and also by some fine diagrams, in the preparation of which the 
author had been much assisted by Mr, C. Holroyd 

Royal MicroscopJcal Society, March 9 . — The president, 
Prof. F Martin Duncan, F R.S., in the chair — Swift and Sons" 
new working” microscopo and Hue adjustment and the " Griffith 
Club Portable Microscope^' were exhibited —Mr Fowell showed 
Aniphipltura pdlictda with the vertical illuminator, and Mr. 
StephensoD pointed out that the illumination wa«> not ** opaque,” 
as supposed, but that the diatom was illuminated by Iransuiittcd 
light reflected back by its own nnder-hiuface — Mr Cnsp 
exhibited Prof. Abbcb' radiation apparatus for showing the 
increased amount of light eiutLed by a radiant in glass or baham 
compared to one m air — Mr. A D. Michael read a paper on a 
supposed new species of Acarus, D€rmalcichu\ heitrofus, and 
Dr. £. Cutter's paper on a supposed Infusorian in tW nasal 
passage in liucs of catarrh was explained by Mr. fate wart and 
commented on by the prcMdent — Discussions also look place on 
carbolic acid for mounting, and on the “Society” standard 
screw 

lAeteorological Society, March 16.— Mr. G. J. Symons, 
F.K Si, president, in the chair — Kev A J. C. Allcn^ li 
Chapman, Rev. E W Ford, G T Gwilliam, H 11. Jupp, A 
Ramsay, and J Siolus were elected Fellows. — The Prebident 
gave a hutoiical sketch of various claf;Be^ of hygrometers, and 
dcbcrihed about 120 different patterns, after which an exhibition 
of instrumenb was held, showing vorions kinds of hygrometers, 
and also some new mfilrmuenta which have been brought out 
since january h iftSo. 


scope of his symbolic method. — Fra£ TaU communicated a note 
on a problem in kinetics of pecnliar difhcnlty. One of two 
equal masses, originally balanced on an Atwood's machine, 11 
set oscillating through a small arc. What is the subsequent 
motion 7 The equations of motion are pecnharly intractable, 
but may by suitable transformation be thrown into a form from 
which may be derived by simple inspection the general resnlt 
that the oscillating mass moves under the action or a downward 
acceleralion, so t^t the mixed potential and kinetic eneigiea 
tend to become altogether kinetic. When both masMS are set 
oscillating, a further complication is of course introduced , and 
iL is found that the mojs that is oscillating through the grentar 
aa^/e is subject to a downward aoceleralioa. 

Vienna 

Impenal Academy of Sciences, Maich if — V Buiv 
m the chair — C. Ludwig, studies made at the Physiologiad 
Institute at Leip^ic dunng the time of 1879-flo — Dr. L. 
mann, enunciation of formulfle uscFul for determining the number 
of diamagnetism — Dr bynas Klemencic, relating to the deto^ 
mmatiun of the proportion of the maguetical to the dynamical 
unit of the intensity of circuit — Dr F. Streintz, on dccompOii- 
Lion of water on pUUnum- electrodes caused by the discharges of 
Leyden -J ars —E. Uatkay, on Exoascus IFiAwm. — ProfT Dr. 
Ldm. Reitlinger and Ur. F. Woechtcr, on the “ disgregation ” of 
electrodes by positive electncitv and explanation of the Rguns 
of I.ichtenbcrg — Dr P Wesefsky and R Benedikt, a sealed 
packet containing the description of some new dyeing matenab 
— frtsef Wentze, on the flora of the Tertiary diatomex-slate at 
builodit? (Bohemia), central chain of mountains — II Sebruetter, 
on the oxidation of Boineolacetate — E Stefan, on the equili- 
brium of a solid clastic body at a diflcrent or vonablc temper- 
ature -Dr Ernst v Fleischl, physiologico-optic notes.— Dr T. 
Piduj, on radiant electrode-matter (third paper). 


VietoriB (Pbilonophioftl) liretitute, Mardi 21 .— Mr. J F. 
Dateman, F.R.S., rend a paper on meteorology, m which he 
analysed the causes of a yanation of rainfall in the United 
Kin^oro In the discussion special remarks were mode as to 
the causes and effects oF the almost tropical rainfall that once 
obtained in these island*! , after which a paper on Indian rain- 
fall, by W P. Andrew, was read At the close of the pro- 
ceedings it was announced that Prof. Balfour, F.R.S., woiilil 
road a paper on the visible universe at ihe next meeting. 

Edinuurch 

Rpyal Society, March 7 — Lord MoncricfT, president, m 
the chair — The President read the second part of his paper on 
the rise of the constitutional idea In the hnlf-centui'y that 
elapAed after the publication of Buchanan's “ De Jure Rcgiii 
apud ScDlus,” important political changes were taking place and 
were shaping themselves, under the skilful rband of James VI, 
of Scotland, especially ^tcr his accession to the English throne, 
towards a despotuni that would place the king alongside the 
arbitrary monarclu of the Continent. Charles I. Dowever lacked 
the kingcraft to cony on snccesifully this policy of dimini«>hing 
the power of the FariiamenC ; and m 164 ^ m the heat of the 
contcht between King and Commons, Samuel Rutherford pub- 
lished his “ Lex Rex,” which contain!! the first enunciation in 
the English language of the true raiimtaie of the Bntish Consti- 
tution. Foaiing on to the time of the Commonwealth, his lord- 
ship touched on the famous controversy on the divine right of 
kingxbip between Salmazins and Milton, a controveray which 
WHS continued by Hobbes and Huringtoiii Lastly, the paper 
discnshed Algernon Sidnev'siwork on Government, which was 
characterised as out of sight the best and abiat of the list.— Dr. 
D. J Cunningham, in a paper on the intrimic muscles of the 
mammalian foot, gave an interesting account of several of the 
most striking mcHli 6 oaUons that occur in the arrangement of 
these muscles in different animals. The typioal arrangement of 
three layers of four miucles each was femnd in certain marsupials, 
and the denatiou from this typioal arrangement oonld be 
grouped in two dasses — those that remlied from division, and 
those that reanllad from fusion. The peculiar raodiflcatinns m 
the ox, horse, ape^ baboon, gorilla, and man were specially 
refarred to, many of these deviaiioni bang of the nature of 
degenera Uon or retrograde developruent. — Mr. A H, Anglin 
commnniaated a paper on the expansion of rational fractions — 
Dr, A. Muifiiflanc, in bis thifd paper on the algebra of relation- 
ship, showed the nature of the problems that come under the 
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MIND IN ANIMALS 

MindinAmmals By Prof. Ludwjg^ Buchner, author of 
“Force and Matter,*’ &c Translated, by the author’s 
permission, from the German of the Third Revised 
Edition, by Annie Desant. (London P'rce> thought 
Publishing Company, iSSo ) 

T he translation into English of Buchner’s work on 
“ Mind in Animals** (which was originally published 
in 1876) cannot but be welcome to persons of all shades 
of opinion, however greatly opinions may differ as to the 
auspices of the Company which has undertaken and 
published the translation The Company, among other 
things, undertakes the tianslation of works from foreign 
languages in the form of a senes entitled The Inter- 
national Library of Science and Free- thought,’* and of 
this senes Buchner’s work on “ Mind in Animals ’* con- 
stitutes the first member It is to be hoped that the 
subsequent cflorts of the Company in this direction will 
prove as useful and beneficul as the one wc are about 
to considei The translation has here, on the whole, 
been well done, nllhough occasionally we meet with an 
awkwardness of construction which a little more care 
in re-casting the sentences might easily have obviated. 
The work itself is without question a highly valuable 
compilation of fat ts relating to Comparative Psychology, 
and therefore its translation into English supplies a 
fitting o( CriMon for our endeavouring to iccommend il to 
the notice of English readers 

Although the work is called "Mind in Animals,*’ and 
fills between three and four hundred closelj-pnntcd pages, 
it only deals with the psychology of articulata, and even 
of this comparaiivcly limited group it treats only of four 
orders, viz i\\Q I/ymatopfcra^ Orthoptera^ Arachnida^nnA 
Coieopitra No one, however, can read the work and 
feel that this bmiUtion of its subject-matter is a defect, al- 
though in view of It the title might perhaps have been 
appropriately changed to “Mind m Insects ” ‘ As he 
says in his preface, “ the author has not thought it neces- 
sary to widen the circle of his observations over the 
whole of the comparatively nariow and yet infinitely wide 
and rich sphere of intelligent insect life ; he considers it 
better . to treat a single species thoroughly, rather than 
many species cursorily and superficially,*’ &c Such being 
the author’s aim, he appears to have read most of the 
existing literature upon the subject that is worth reading, 
and then made a compilation, tolerably well sifted, of all the 
more impoitant fncts These he has presented in a form 
at once highly entertaining to a general reader of the 
lowest intelligence, and most useful alike to the working 
naturalist and the evolutionary psychologist. The labour 
represented by the result is very considerable, and Buch- 
ner deserves all thanks and praise, both from the scientific 
and noii-scientific public, for the patient industry with 
which, like the ant or ^he bee that he is so fond of up- 
holding as a model, 1 ^ ’las collected and arranged Ins 
materials. 

More than three fourths of the book is devoted to ants 
and bees, and this portion constitutes a compendium of 
facts regarding the psychology of these interesting animals 

' The ArachiuJa arc cilled by Dilchner insect<i, in accardance with popular I 
uiage 
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which we do not hesitate to rcgaid as the most instructive 
that has hitherto been made There arc hbwever no 
original observations in the book — or rather no original 
observations iccorded as made by Buchner himself, for 
there aic several highly interesting obscrv.uions recorded 
as made by friends and correspondenlb Some of the 
more important of these wc may here present. 

Herr Lehr, a “ bce-kceping fiiend of the author,'' 
noticed that when hiii bees wcic attacked by dysentery, 
and " no longer able to retain their excrements, one hive 
suffeied less than the others.** Investigation showed that 
the bees of this hive had made a drain from the upper 
part of the hive, "where they were accustomed to sit 
together dm mg the winter,'’ to the cxteiuu 

The same (’^) friend observed that when the wind blew 
down one of bis hives and he rcplai ed it, a few days later 
“ the bees had left ihcii old home in the lurch, and tried 
to enlei other hive^, clearly because they could no longer 
trust the w^eathcr, and feared that the terrible accident 
might again befall them ’’ 

Another friend, Herr Schluter, saw a hornet catch a 
cicada, sting it, and tr> to fly off with the bulky prev 
The hornet’s strength not being siifliLienl to enable it to 
fly with the cicada fiom the ground, it dr.igged ita burden 
up the slump of a mulbcrry-trec that stood close by. 
Airived at the top of the stump — twelve feet from the 
giound- ''ll rested for a momenl, giasped its victim firmly, 
and flew off vsith it to the praines That which it was un- 
able to raise otf the ground it could now cairy easily once 
high in the air '* 

Again, lien Merkel communicates the lollowing He 
saw a little gicy waxp diaggmg a long catei pillar to its 
hole Arrived Lheie, it put one end of the caterpillar over 
the hole, “and went to the other end and lilted it up so high 
that the caterpillai fell m But a piei c of it stiirk out ” , 
50 the wabp pulled it out, and, lajmgit dowm neai the hole, 
“went 111 Again and bioughtout seveial little stones of the 
size of small peas It then again let the caterpillar fall 
into the hole m the way descubed ’ Thi'i time it was 
quite absoibcd by the hole, and was buried by the wasp. 

Mnre mtcipsting is an obseiv^alion due to Herr -Nottc- 
bohm, Inspector of LUiilJiiigs at KaiUruhe, who carefully 
syringed off ail the aphides from a x^eeping ash in March, 
to the great benefit of the tree But in June he was 
astonished to see miiUiludes of ants lunning up anddovyn 
the trunk of the lice, busied 111 cany mg up aphides all 
over the tiee 111 ol der to le-stock it, and “ after some 
weeks the evil was as gicat as ever.” 

Agim Herr Iheueikauf showed Burhun a maple tree, 
round which he h.id “ smeared about a fiot-width of the 
gnuiiicl with t.ir, ’ in older to check the mischief caused 
by ants cultivating aphides, But llic ants on the tre 
turned back on finding the tar, and “ earned down aphides, 
which they stuck down on the tar onv aficr another, until 
they had made a bridge over which they could cross the 
tar-ring without danger ” 

Highly interesting also is an obseivatioii Lominumcatcd 
to the author by Herr Kieplin concerning the Ecitons 
crossing streams, which is even more wonderful than any- 
thing that has been related of these wondeifiil insects by 
Bates or Beit. “ If no natural bridge is available for the 
passage, they travel along the bank of the river until they 
arrive at a flat sandy shore. Each ant now seizes a bit of 
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dry wood, pulls it into the water, and mounts thereon 
The hinder rows push the front ones even further out, 
holding on to the wood with their feet and to their com- 
rades with their jaws In a short time the water is covered 
with ants, and when the raft has grown too large to be 
held together by the small creatures' strength, a part 
breaks oFf and begins Us journey across, while the ants left 
on the bank busily pull their bits of wood into the water 
and work at enlarging the ferry-boat until it again breaks. 
This IS repeated as long as an ant remains on the shore. 

Similarly, Dr, EUendorf informs the author that he has 
Witnessed ants using a straw for a bridge across a saucer 
of water which he had placed as a barrier between the 
ants and his provisions He then pushed the straw about 
an inch from one of its two landing-places After much 
confusion and crossing of atennae, the ants soon found 
out where the fault lay, and with united forces they quickly 
pulled and pushed the straw until it again came into con- 
tact with the wood, when the communication was again 
restored " 

The same observer communicates another very interest- 
ing observation on the leaf cutting ants He interrupted 
a marching column by placing a withered branch across 
their road The loads were laid aside by more than a 
foot's length of the column, and the ants began on both 
sides of the branch to tunnel beneath it, and when the 
tunnel was completed ''each ant took up its burden againi 
and the march was resumed in the most perfect order 

These being the most important additions which Prof 
Buchnex^s work has made to our previous kno\i ledge of 
insect psychology, we shall now proceed to make a few 
criticisms upon the work as a whole. In the tirst place, 
the author is not quite free from the failing common to less 
critical wnters on animal intelligence, of admitting dubious 
cases without suOicient reserve Thus, for instance, on 
no better authority than Plutarch, he gives (p 57) a case 
“ related by a certain Cleanthes,” of ants going from one 
ant-heap to the entrance of another, carrying a dead ant 
Other ants came out of the visited heap, consulted with the 
bearers of the body, went back again and brought a worm 
“out of the depths of the nest, which was evidently in- 
tended to serve as a ransom for the dead body Then 
the ants which bad brought the corpse left it lying there^ 
and earned away the worm instead ” He then adds, 
" However incredible this may sound, it is beyond doubt 
that ant>) and bees have been seen carrying away and even 
burying their dead, and of this further details will be given 
later " As the fact of " burying '' is highly dubious, we 
looked forward from this statement to afterwards meeting 
with some new evidence upon the subjei^t, but in the 
case of ants only found the unsupported assertion of 
Dupont, followed by a confusion of the well-ascertained 
fact that ants carry their dead away from their nests, with 
the inference that they bury them (p 167), while in the 
case of bees we only met with (p. 249) a very flimsy 
anecdote, which we had previously read in Watson's 
“ Reasoning Powers of Animals,” quoted from the 
Glasgow Herald on the authority of an anonymous corre- 
spondent ; It presents a pathetic account of two Dees 
flying out of a hive “ carrying between them the corpse of 
a dead comrade,'' till, after searching for a suitable hole, 
they carefully pushed in the dead body, head foremost, 
and Anally placed above it two small stones. They then 


watched for about a minute before they flew away" — ^no 
doubt, of course, performing some appropriate funeral 
service. And this is the evidence on which the earlier 
statement rests, “f/ is beyond doubt that ants and bees 
have been seen . . burying their dead" I Such cases 

of careless judgment, however, in admitting alleged facts 
on wholly inadequate evidence, are fortunately in this 
work exceptional, 

Another point on which criticism has to be offered 19 
the frequent failure of references Important facts are 
constantly stated without any information being supplied 
as to the authority on which the statements rest. Again, 
even when the authority is stated, after the first time of 
quoting the reference is always to loc ett ^ so that unless 
the name of the work is earned in the reader's memory, 
he has to hunt back through an indefinite number of 
pages of IcUerprcss till he finds it 

Another feature of the work which must be considered 
a blemish upon it as a work of science, is a perpetual 
breaking out of allusions to matters religious and political. 
The strong bias which the author dispia) s m these digres- 
sions, apart from being singularly out of place in a treatise 
which aims at scientific method, constantly leads him 
into obvious fallacies. For instance, when speaking of 
ants, he asks, “ Why should we take it for granted that in 
a perfectly free community men would only work if com- 
pelled, when these animals give proof that such a free 
commonwealth is very possible, and is compatible with 
the voluntary work of all?” Certainly anyone who is 
disposed to take such a supposition for granted, would 
scarcely be convinced by surh a filse analogy as that 
between an ant and a man ; and he might very easily 
show up the nonsense by replying, " Why hhouid wc lake 
it for granted that men in a perfectly free community 
would work without compulsion, when the grasshoppers 
give proof that such a free common ^^eaUh is very possible, 
and is compatible with no woik at all?" Such is the 
logic of many of these passages, and wc do not think 
that in others of the same kind the sentiments are much 
more fortunate. It is, for instance, to be doubted whether 
the following picture of " the widest Socialism and Com- 
munism " as revealed in bees, and held out as an example 
for humanity to imitate, will prove as attractive to the 
eyes of all his readers as it evidently appears to the eyes 
of the writer. “They have no private property, no 
family, no private dwelling, but bang in thick clumps 
within the common-room in the narrow space between 
the combs, taking turns for brief nightly repose" (p. 266} 
On all such matters opinions may legitimately vary, but 
allusions to them are, as we have said, out of place in a 
treatise on Comparative Psychology, 

Coming next to criticisms of a more purely scientific 
character, we have first to notice a meagreness with 
which the whole subject of instinct is treated. In his 
anxiety to combat the supernaturalists, Buchner errs on 
the side of too closely assimilating the psychological 
faculties of insects with those of men. That is to say, be 
endeavours to explain most, if not all, instinctive action 
as being one with "reason'* and "reflection " Hut it is 
an enormous and damaging mistake in the cause of 
evolution to disparage the distinction which unquestion- 
ably exists between mind in animals and mind in man 
The function of an historical psychologist is to explain 
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tbe ongin of instincts and the development of rational 
thought — not to slur the two together as presenting but 
little diflference to be explained. Yet in two chapters 
devoted to instincts we have in this treatise scarcely a 
word to explain their probable mode of origin, and 
nothing to show how they may be supposed to have deve- 
loped into reason. This “ inverted anthropomorphism 
constantly leads the author into statements which are 
little less than absurd — as, for instance, when speaking of 
the wedding-flights of bees he observes that their leaving 
the hive to copulate in the air “seems as though a feeling 
of modesty prevented the queen from performing this act 
before the eyes of the crowd ’* 

Again, even in the few places where he does touch 
upon the origin of instincts, his treatment of the subject 
IS most unsatisfactory. Taking, for example, his remarks 
on the difficulty presented by the case of neuter insects 
being derived from parents which display totally different 
instincts from their progeny, he adopts the view that 
fertile females were originally workers, lost their working 
instincts by degrees, but now leave them as perpetual 
legacies to their barren offispring. Now, although this 
view may be taken as a mitigation of the difficulty, it 
certainly cannot be taken as a full “answer” to it 
Buchner very lightly passes round a mountain of trouble 
where he says, “ that this opinion, if correct, would also 
apply to the other social insects, and especially to ants, 
scarcely requires special argument This is a most 
astonishingly complacent way of eluding what Darwin 
calls "the climax of difficulty” which is presented by 
several castes of workers having instincts differing, not 
only from their fertile parents, but from one another. 
The truth is that the theory advanced by Buchner is 
alone clearly inadequate to meet the facts , and he does 
not appear even to have read, or else to have cntiiely 
forgotten, the gem of condensed and candid reasoning 
upon this subject by which the beautiful theory concerning 
It IS rendered in the “ Origin of Species ” 

Lastly, even as to matters of fact there are some 
criticisms to be made. A serious sin of omission is to be 
complained of in the description of the habits of the leaf- 
cutting ants, m that no allusion is made to the theory of 
Bates—which having been since supported both by Belt 
and Muller, deserves to be regarded as highly probable, if 
not virtually established — concerning the object with 
which the leaves are cut and garnered, namely, to grow 
fungi upon. Again, in dealing with the so-called agricul- 
tural ant the author is, we think, somewhat too definite in 
his statements as to these insects planting seed. So far 
the remarkable story on this head rests on the unsupported 
authonty of Dr Lmcecum (not Linecum,as repeatedly mis- 
printed), and although it may prove true, ought not, until 
amply corroborated, to be thus unreservedly accepted. 

Other criticisms of the same kind might be passed, and 
we cannot help feeling it would have been well to have 
added a short chapter to the translation bringing the 
literature of the subject up to date, and likewise an index, 
but enough has been said to signify our general estimate 
of the work. In all matters of fact it is, as a rule, moat 
accurate and comprehensive. In its philosophy it is not 
strong. But as a whole it is a dedidedly valuable addition 
to the literature of Comparative Psychology. 

George J. Romanes 


AMERICAN INDIAN LANGUAGES 

Introduction to the Study of Indian Languages By J 
W Powell. Second Edition. (Washington Govern- 
ment Printing Office, 1880) 

T his is one of (he most useful of the many useful 
works issued under Mr Powell's able management 
by the ethnological bureau of the Smithsonian Institution. 
It was originally published in 1877, and it is satisfactory 
to find that another edition has so soon been called for. 
At the same time one cannot but regret that this oppor- 
tunity was not taken to somewhat modify the title, which, 
as it stands, is apt to deceive the unwary The book is 
in no sense an abstract treatise on the nature, structure, 
or classification of the American languages, either icgarded 
independently or in relation to other foims of speech. It 
has nothing to do with the philosophy, or even with the 
grammar of these idioms taken collectively or individually 
Its object, if less ambitious, is perhaps far more useful in 
the present state of these studies. American philologists 
have confessedly shown a disposition to dogmatise on the 
morphology of the native idioms, and have indulged in 
some very wild speculation on utterly insufficient data 
regarding their origin, development, and affinities The 
old school of etymologists, who held that Eliot’s Massa- 
chusetts Bible was mciely a thinly disguised form of 
Welsh, th.it Delaware and Lapp mere first cousins, and 
that Basque sailors stranded on the Brazilian seaboard 
could hold converse with the Tupinambas and other 
Guarani peoples of that region, has had its day But it 
has been succeeded by another, which, if slightly more 
cautious, IS scarcely less cxtrav.vg.ant, and which, not- 
withstanding the warning voice of science, still flourishes 
in both hemispheres. It will suffice here to rcfci to the 
.istonishmg theories seriously advocated by the late Abbd 
Brasseur dc Bourbourg on the relations of the Maya- 
Quichd and Aryan families, by the Abbd Petitot on the 
Athabascan and Chinese, and quite recently by Mr. John 
Campbell of Montreal on "The Ilittites in Ameiica." 
"TheAleutans and Barabra,” writes the last-mentioned 
authority, "agree in being worshippers of the sun like 
other Hittites, in the manufaLture of red waterproof 
leather, and in their manner of adorning the head. . . 
Physical ethnology would never have dreamt of uniting 
white Basques and Circassians, black Nubians, yellow 
Japanese, and red American Indians , but philology, 
which knows no colour but that of words and construc- 
tions, makes them one. It may be that in the Barabra 
we shall yet find the purest surviving form of the ancient 
Hittite language Some of its numerals help to connect 
those of the Peruvian dialects with other Hittite forms." 
One thing more surprising perhaps than such insanities 
15 their appearance in the pages of a professedly scientific 
journal Canadian Naturalist and Quarterly Journal 
of Science for August, 1880, p. 359). 

A wholesome check to writers inclined to indulge in 
tendencies of this sort is afforded by the modest and 
unpretending character of the work under consideration. 
It 15 put forward simply as a guide and aid to students in 
the collection of linguistic materials in a very wide field, 
where the labourers are still too few for the urgent and 
extensive character of tbe work to be performed. It 
thus brings us back to the domain of hard facts, wisely 
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reserving all speculation for a tune when these facts will 
have been accumulated in sufficient number to afford a 
sound basis for more general inductions '* The book is 
a body of directions for collectors" (Preface vi ) It is 
divided into three chapters, one "On the Alphabet," 
another containing "Hints and Explanations," and a 
third supplying a large number of forms or " Schedules " 
to be Ailed up by the collector The chripter on the 
Alphabet aims at establishing some unifoim system of 
spelling for all the native tongues, and puts forth a com- 
prehensive scheme embodying many useful suggestions 
well deserving the attention of our " spelling lefonners " 
These are summed up in a few fundamental rules, Che 
chief of which are the exclusion of nil char.icters and 
diacritical marivt. except those found in ordinary English 
punting offices, and the icstnclion of each sign to a single 
sound The difficulty of adapting the Roman system to 
the Iniian tongues will be understood when it is stated 
that "there are piobably sounds in each which do not 
appear in the English oi any other civilised longue, and 
perhaps sninids in each mIhcIi do not appear in any of the 
othci'i, and tuithcr, that there are perhaps sounds in each 
of such a dial .icier, or made with so much uncertainty, 
that the ear is unable to clearly determine what these 
sounds aie, even after many years of ellort " (p 2). 
Nevertheless the difficulty is manfully faced and laigely 
overcome by tlic scheme lieic adopted, which is founded 
on one originally proposed by Prof. J D Whitney, and 
which i3 con^citucntly at once scholarly, simple, and 
comprehensive A tew improA ements mi^ht here and 
there be suggested, but on the whole there is little to 
complain of, except perhaps the use of the cucumflex (a), 
to mark both a long a sound, as in n//, and a short m 
sound as in but Some confusion is caused by an 
awkward misprint at p 5, whcie this appears instead of 
the German //, It might also perhaps be belter to indicate 
excessive vowel length by doubling the vowel as in Dutch, 
than by the iliimsy dd'lition of the sign -|- Thus viaan 
rather th.in m<\ -|- n 

Ch iptcT If contains a number of w^ell-digested and 
lerselv-evpressed remarks on dress, ornaments, dwellings^ 
imphments, food, colours, plants, animals, medicine, 
social organisation, kinship, government, and many other 
topics, whii h at first sight seem to have little connection 
with ihe subjei t of American philology But the author 
has wi'iely endeavoured thus " to connect the study of 
language with the study of other branches of anthro- 
pology ; for a language is best undei stood when the 
habits, customs, institutions, philosophy — the subject- 
matter of thought embodied in a language are best 
known The student of language should be a student of 
the people who speak the language \ and to this end the 
book has been prepared, with manv hints and suggestions 
relating to other branches of anthropology ” (Preface vi.). 
But besides these matters the chapter contains what will 
be welcomed as a boon by all linguists, a reprint of J. H 
Trumbull's masterly paper "On the Best Method of 
Studying the North American Languages," originally 
published 111 the 7 9 a^isarttons kmmcKTi Philological 
Association, 1869-70, but strangely neglected by many 
subsequent writers on the subject- No other treatise 
perhaps of equ il length contains so clear and philosophic 
an account of the peculiar genius and morphology of 


these polysynthetic tongues A great deal of space is 
devoted to the question of kinship, the true basis of Indian 
tribal society, and this intricate subject is fully illustrated 
by a senes of four “kinship charts" or genealogical 
diagrams, which the original investigator will And of the 
greatest service in collecting and arranging his materials. 
The general student will also And them extremely useful 
in comparing the American systems of family relationship 
with those prevalent especially amongst the Dravidians 
of the Deccan and the Australian aborigines Too much 
importance has perhaps been attached to resemblances of 
this sort in tracing racial affinities , but their signiAcance 
in the history of the evolution of human culture is 
undeniable Connubial society develops into kinship 
society, or the clan, in which all the members are blood 
relations, whence the tribe and nation It is remarkable 
that the connubial, or lowest form, still so prevalent in 
many parts of the eastern hemisphere, seems to have 
long disappeared, at least from the northern half of the 
New World, although some of its customs, especially 
those associated with kinship, still survive in the more 
advanced tribal state This explains the barbaric wealth 
of family nomenclature with which the Indian languages 
arc still encumbered In the printed forms, or schedules, 
of which Chapter III exclusively consists, the terms of 
relationship occupy about forty pages, and include 
hundreds of complicate affinities such as, "myfathcr^s 
elder brother's daughter’s daughter's daughter's daughter/' 
“my father's mother's brother’s son’s son’s son’s son," 
"my mother's father’s brother's son's daughter’s daughter's 
daughter," “my mothers mother’s sister’s daughter's 
son's daughter’s daughter,” “my mother's elder sister's 
daughter's daughter’s daughter’s husband *' For these, 
and even more intricate degrees of parentage, many native 
tongues supply equivalents, which the collectors are 
accordingly lequired to discover and insert in the blank 
columns prepared for the purpose in the schedules The 
airangemcnt of the other matter contained m these 
schedules seems to be somewhat needlessly involved. At 
least the advantages aie scarcely so obvious as the incon- 
venience of breaking up the strictly lexical part into 
upwards of twenty sub-headings, instead of lumping the 
whole in one general vocabulary arranged alphabetically. 
Experience has abundantly shown how troublesome is 
the use of such minutely-classiAed bsts of words even for 
the compiler This remark does not of course apply to 
the lists of sentences (Schedules 26-9), which appear to 
have been carefully prepared, and are well calculated 
to bring out the structure and varied grammatical forms 
of the Indian languages. A. H Keane 

LETTERS TO THE EDITOR 

[ Tki Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, or 
to correspond with the writers of r^ected manusertpts. No 
notice ii taken of anonymous communications. 

The Editor urgently reoiusis correspondents to keep their letters as 
short as possible. The pressure on his space is so great that it 
is impossible otherwise to ensure the ap^ranee even of com- 
munMcations containing interexitng ana novd faetsJ\ 

Hot Ice 

The letter of Mr. Perry (Nature, vol. xxiii p. 288) la 
answer to mine on the subject of Dr. Camelley’i expenment 
(p. 364) has remained a long time unanswered, pvtly braiue 1 
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WBs led by the letter to suppose that TroF. Ayrton might 

have Bomelhing furthcT to say regarding his views ils soon as be 
returned to England, but mainly because I did not see any point 
in It specially requiring an immediate reply 1 find however that 
a consideiable amount of cautious Bceplicism and suspense of 
judgment still prevail on the buliject — a scepticism which Prof 
Herschel's enthusiastic letter of a month ago (p. 383) has not 
gone far to remove, because, though there can be no doubt of his 
confirmation oF the fact that ice In a hot vacuum is infusibU 
and diaappean slowly, there is nothing in his letter counrimng 
the hyjmthesis that jt is hot^ which is the only point under 
discttS'^loii. 

Now for my own part I fully and unreservedly accept this ns 
a fact, not only on account of Dr. Carnellcy'b experimental 
evidence, but also because 1 imagine myself to perceive exactly 
why it occur<!, and indeed that it might conceivably have been 
conjectured as probable beforehand 

My present communication therefore is merely to remove as 
far as posahle anysen'^c of mys I ifi cation which Prof Perry's 
letter may have tended to produce, and to indicate the ground of 
his error. 

Professors Ayrton and Perry, with their stiff paper models, 
start, if £ am not uiislaken, on the assiimptian that the ordinary 
equations deduced from the tuo laws of thern.odyimmics will 
apply to the case and this is exactly how 1 started myself 1 
considered that it was necessary to invistigate the liehaviour of 
B substance whose properties were defined, not by two inde- 
pendent variable^, as is usual, but by three ; the pressure, 
quantity of solid, and temperature, being all three arbitrary and 
independent of each other in the Carnclley experiment , and I 
extended Clausius’s general equations to suit this case But it 
was very soon evidrnt that they did not Apply at all, and for ihis 
reason, ihar the stcond law is only true fur processes that ore 
revrrnblt, and the sublimation of hot ice is essentially an in ever- 
nble process This is indeed the whole gist of the matter, and it is 
entirely due to this that the ice gets hot Ordinary evaporation 
of a liquid below its boiling-point against a prc^isure less than 
its " vaixiur-tension " is an irreversible proces'<, and accordingly 
the temneriiLiire is jierfectly indefinite, and dcjienda on the rate 
of supply of heat and on the rate of evaporation. So also with 
ice above the boiling-point, that is, icc >'Uljliiiniig under a le»s 
pressure than the vapour-tensinn , ils temperature depends 
simply on the rate of supply of heat and on the late of evapo 
ration. So far everything is perfectly simple and absolutely 
certain. 

The only possible question that cm aiise la whether internal 
disintegration of the solid will not set in and prevent its rising 
above the boilmg-pomt w1 ethci in fact a «olid cannnl boil as a 
liquid does 1 have given rco-^ona for btlicving that in a solid 
formed in vacuo, or without air bubbles, and cor stanlly rising 
in tempeiature, thi*, will not occur, and I deny that under these 
ciTcunisUnccs it is in a naiticularly unstable condition analogous 
to that of FUperbeated water on the point of boiling by 


Thii however I fully admit is a pmnt dihtincLly open to dis 
cussion, and I imagine that without an cxpenuient one could not 
feel at all certain about ir. lint personally I feel that the cvi 
dence already given us by Ur Camel ley, together with the 
theoretical proliability indicated in my former It I ter (p 264), is 
sufficient and comlusive. 

It WM no doubt somewhat staggering to learn (Nature, vol. 
xxiii. P. 341) that Prof. McLeod, with hia well-known experi- 
mental skill, should have hitherto failed to repeat Lhe experiment, 
or to get the icc at all above zero ; ^ but 1 take this as an 
instructive example of those rare cases where refined experi- 
mental appliances are obstructions rather than aids for I believe 
the failure to be simply due to the fact that Prof Mcleod’a 
vacuum h as far loo perfect, and the evaporation thtrefore so 
rapid that the icc did not have a fair chance of showing ilb 
willingness to ri«e in temperature , it could not in fact get even 
as high as 0“ C. But if Prof, McLeod will discreetly spoil 
hiB vacuum until the pressure is only just below the vnpour- 
teniiion corresponding to the temperature bhown by his thermo- 
meter, 1 havB no doubt that he will see the ice me to any 


* Since Lhii wai in K have received, 1^ the klnduei!) of M Boutleraw, 
a COM of a paper read by bun before (he St Petenburg Acndeiny of Socnec^, 
in which he lummarueq ihe viewe which hiive ■|ipeu«d on the&uhjeci, raJniw 
bin foiiur* to repem the Mpariment, ounleucs himielf ■ ioepne It 
would hot be doing justice lo M Doutlorow's CArariiUy-wroiighc meinoir to 
discuss It In a foot-note, but it 11 my imprcisiun that hu failure u due Co iKe 
dljBC caUN aa lhat which I have venlured to suggest above ai accoutKing foe 
Prof McLood's, vii loo perfea apparanji and too great eapenmanial ■IhH 


temperature lie likes, and he will hnd lhat when it is crossing 
zero it will be utterly regardless of the fact 

The same kind of statement applies to solid carbuiiic acid, on 
which 1 have made a few expenmenu with a vicwr to nising its 
temperature I s(|iieezed it iiUu Llie ice form in a hydraulic 
pre'^s (to rinninish lhe evaporating sutfau), pul a ibci uiumctcr m 
it, and held it over a fire The eva[)oratio]i is so cxceshuely 
rapid, howescr, lhat it lemaiiib ajiparenlly jubt as cold as 
before 

I have not time to follow it up just now, hut the obvious 
thing Is tn pul It u I uUr pressure, ho as to iliimnish the late of 
evapnration, and then heat it Pi of. Me 1 .cod mfnniis me that 
the boiling point of COg continues below its uicUing | oint 
(whicli IS givi 11 hy Fiankland a.s -57“ C ), iinlil lhe pressure is 
four aLmosplieris , so that anything jusL under fi ur alino pheresi 
may be a\ plied Lo this suhst.iuce u iLh iinpuuity, .mil it will then 
be exactly in the most favourable Lundiiion lur llie Cariiellcy 
experiinent , and t have not the bli^^hLcat douhl ilai it can then 
be warmed, and if at the >^ame lime Lhe prcssiiic be judiciously 
and giadually iricrco-o-ed, that it can be made as warm as one 
pleases until it has all disappeared. 

Experiment wnb “ui stances other than water however are 
likely to he more dilhculL, simply beciu&e few substances have 
such n large latent heat ImHIi in the Inpiul and gaseous condition, 
and theretoic few subAances will be anything like so permanent 
and outlive the evaijomtion so hmg. OLiVtR J Lodge 

17, i’arkhuibL Uoid, N. 


'I iiF announcement made some time since liy Dr Carnclley 
that me in vnitto utuld he raised to a leinperatuic far above its 
ordinary melting- pond, stLiiied su tlioruughly in opposition to 
the experience derived from ihc gienl work of UcgnaiiU on 
the tensions of vapours , and as it called for a complete 
change of ideia m 1 field m which 1 am much interested, and aa 
Dr Larmlley asked oihers to repeat his expertmenb!, 1 was 
induced to examine for myself the expcnmtnts on which to 
curious a stitcment was founded. 

I used two dififerent nicihods - ilm Torricellian vacuum .and 
the Sprengel vacuum As the cxpeumenl, as conduuled by the 
Torriicllinn nicthorl, can cisily be lepi.itcd by any one, and is 
much siDipler in form than Dr Carnciluy's, I shall detail it, In 
the first ])lLce I wislicd to obtain a cleai coutmunus piece of ice 
round the theimoiuetn, os Dr. Carnt-llcy's method gave flaky 
ice, which J found might lend to ermrs, owing to its discon- 
linuitv leaving the Ihmiinmeter bare in parts. To obtain clear 
ice the following method was used , — Some di'-lillcd water was 
boiled in a tesi-tabe A filled w'lth a two-buled stopper, with a ibcr- 
mniueter through one hole clipping mi o the water , when all the air 
was expelled, a glass plug was [Tcssed inlo the other hole against 
thei'^siiing siiani, and the whole allowed to cool, and then fiOi'Cii 
in a freezing-mixture A long necked “ German Murence 
flask” HRs then ringed with distilled watci and tilled with mer- 
cury, and also placed in a fieezing mixtuie. The tube a was 
then gently wanned unh the hand, and the plug of ice adhering 
to the iheiiuomctcr witbdrawrn. The glass plug in the second 
hole in the slopiier w as then replaced by a marine barometer- 
tube of about torty inches in length, having been drawn out 
about four inches fioin the top to iacihtnte sealing. The plug 
of ice round the thermometer was then inseileil inlo the neck of 
the flniik full of mercury, and the stopper pressed hmne. This 
caused the mercury to rise m the barometer-tube, and the whole 
was then inverted as at d; and when the inercury had all 
run out, the fall tube was melted through at the constric- 
tion u, leaving a 'lonicelliau vacuum above The fla-k was 
now laid on its aide in a fi ceding mixture and well covcied over 
with icc and salt a^ at c Afirr a few minuter, tn allow the 
receiver to cool, heat was npjihed to llic neck of the nHsk with 
aBun^'Cn lamp, and even with a lilowpipe, till the glass ^oftened, 
but the tcinperalure of the thcnuouieier did nut rise until some 
part of it becunic denuded^ of ice, or until air had been admitted, 
lhe experiment was repeated a.:ain and again, but in no case 
wdiile tbc vacuum was intact could the tenipcratuie of the ice be 
raiw'l matenaJly above lhat of the receiver. If the temjicralurc 
of the receiver was - la”, theu the icc was a little over - la”, 
say aliout - iT, but never more than two degrees above the 
receiver, although the glash almost 111 contact with the ice waa at 
Its sohening pniiiL This is exactly what we would expect from 
Regriault’s experimeats , the icuipcrature of the receiver deter- 
mines the vapour tension, and therefore the “boiling point" of 
the icc, The ice was certainly never hot, and was not even 
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infiuible, becaiue when pressed a^mst the hoi it at once 
spluhed out, freezing a^ain in long thin Hakes when it obtained 
free space for evaporation, All the heat passing to the ice ii 
Used up in volatilising u, and increase of the source otheat merelf 
Increases the rate of evaporation, as in the case of water boiling 
under atmospheric or other constant pressure ; provided the 
condenser be efficient. These experiments were repealed with 
diflferent thermo neters and thickne'.ses of ice, varying from 
\ Inch to the thinnest Him, Vir inch, or thereby, and the tempe- 
rature of the ice was always dependent upjn tnc temperature of 
the receiver (when vacuous) andf quite independent of the tem- 
perature surrounding It ; the latter merely determining the rate 
of evaporation Whenever a hole appeared in the ice covering 


the thermometer the latter rose, and if close to the hot glass rose 
rapidly. When the ice wore away, as shown at D, the temper- 
ature registered by the thermometer could be made either over or 
under zero. If the source of heat was made to play upon the top 
of the tube, then the temperature would read over zero say 6", ora 
if made to play on the bottom it would read - 8°, the receiver being 
- 12". When however the ice was mode to he on the upper side 
of the thermometer by turning the latter round, the temperature 
could not be raised over zero, and sometimes not over - 4", 
These experiments were repeated by exhausting with a Sprengel 
pump, and it was invariably found that the pressure of the gas 
or vapour in the receiver determined the temperature of vma- 
tilisation of the ice, and when the "vacuum" contamed only 



water vapour the temperaturCi. of the receiver and of the ice round 
the thermometer (however far apart they were placed) were prac- 
tically the same. For instance, let the receiver be — 5“, then 
the thermometer in the ice is also ~ 5" or - 4* , now let the 
receiver be suddenly cooled to - 14“ while the flame round the 
ice IS urged to a higher temperature , the ice will nevertheleas 
fall to - 13" or thereby , in short, the temperature of the " boil- 
ing" ice IS determined by that of the receiver, while the rate of 
Its ''boiling” IS determined by the temperature of the tube 
surrounding it. The ice remains jierfectly dry, bu> if air be 
odmitt^ or the receiver be raised above 0“, melting takes place. 

A-j it has been objected that the thermometer might yield 
anomalous readings under such conditions (though why I cannot 
see), another method wa's tried, os shown at E. A small bulb 


Being a reader of Nature, I have become quite interested 
in Mr. Thos. CarncUcy'!i experiments with hot ice Although 
Mr. CorncUey’s experiment? would seem to lie sulBciently accu- 
rate to prove that the ice wa? in a heated condition, 1 would 
shll like to oTer an additional method to heat the ice, and alsi 
a method to test for heat in the Ice. To heat the ice 1 would 
safest a small coil of fine nlatmum wire placed inpobltioninth 
tube where the water is to be froien, and the two end? of the 
coil passed through the side? of the tube and hermetically 
sealed. ^ 

If now the water 'be frozen around the coil, and a current 
of clectncily passed through the wire of sufliclent amount to 
beat the wire os much os might be determiaed upon, and the 


blown on the cad of a tube open at the other end, and containing 
a litilc water, had ice frozen round it, a? m the case of the ther- 
mometer, and was then placed in the flask os before, so that 
there was a piece of ice under ordinary atmospheric conditions in- 
closed m the ice m vacuo Tlie lube round tnc outer ice was now 
raided to the sofleniiig point, but the ice in the bulb did not melt, 
and continued solid till the bulb was denuded of exteruol ice bv 
evaporation, showing that the ice tn vacuo was never over o* 
It appears then that ice cannot be raised above o* under any 
circumstances, and that the pressure determines the volatUising 
or "boilmg” points of both bolids and liquids, as Regnaulis 
work would lead us to suppose. 

J. B. Hannay 

Fnvate Laboratory, Sword Streetf Glasgow 


Ice yet remain frozen, there would seem to be no doubt about 
the ice having become heated by contact with the hot platinum 
wire. 

The method I would suggest to test for heat in the ice would 
be to take a couple of pieces of heavy platinum wire and pass 
through the sides of the tube and hermetically scaled os bewe, 
except to have a small space between the two end? of the wire 
on the inside of the tube, of one-eighth or one- quarter inch, or 
as much space as might be thought best. 

If now the water be frozen between the ends or all round the 
ends of the wire, and a smaU battery and galvanometer be put 
in circuit with the termioals of the platinum wire, and a gts 
jet be applied to heat the ice, if the loe becomes heated the 
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K lyuiometer should show a stronger current of electricity pass 
j, on the principle that moiit, if not all, non inctaliic sub- 
stances that are conductors of electricity become better conduc- 
tors on the application of heat. 1 judge that the galvanometer 
teat would be a very perfect one. Geokgi!, D. Richmond 
Lansing, Michigan, U.S.A., March 5 

The Oldeat Fossil Insects 

I SHALL be glad if you will afford me an opportunity of 
explaining one or Lvio pcrsoual matters referred to in p, 11 of 
Mr. beudder’s memoir on the Devonian Insects of New Bruns- 
wick, which was mentioned in your last number (pp 483, 4} 
He very justly takes exception to some bibliographical and 
orthographical crrois commit led by me in Trans. Entom Sue 
Lond. 1071, pp. 38-40, in a notice of fossil iniiccts named and 
described by him, and naturally regardb them as evidence of 
inhuflicient btudy of the literature relating to them It is difficult 
to say precisely what happened upwards of leu years ago, but I 
am satisfied that the mistakes um'^t have ariisen m one ur the 
other of these two way^ Either I attributed the authorship of 
the names to the person uho fir^t published figures of the fussiR, 
on the ground that names bestowed upon insect-fo^isils by the 
publication of description*-, without accompanying figurec, rank 
as mere “Catalogue’' or MS. names devoid of priority , or else 
theyaie due to circumstances under which the citations were 
collated. Closely pressed fur tune, nnd without much experience 
m the art of citation, it is as likely as not that, after forming an 
opmion upon the plates and consulting Ibe Iclteipre^s to see what 
the author had to say about them, I referred from force of habit 
to the title page of the vuliime for the date of publication and 
the author’a name, instead of turning to the heading of the article 
for this loft 

In the same page of his lucmoir Mr. Scudder alludes to the 
following passages in p. 39 of my work, over which we had 
some fun when he was last hi England, though the ^t^lct□res 
were not aimed at him moic than at the others. “ Palmon- 
toiogisls have adopted a ridiculous cuuisc with regard to some 
insect fu£i<iiR. Whenever an obscure fiagiuent of a uell reticu- 
late insect's wing is found in a rock, a genus is stniightway vet 
up, and the fossil named as a new T^rrirx, The species is then 
referred to the £j>hemendtt, and is immediately pronounced to 
be a synthetic type of iiusecli] at present distantly related to one 
another in organisation This enunciation of synthetic types is 
often nothing less than a resort to random conjecture respecting 
the aAinities of animals vihich llic writer is at a lo^s to classify 
An insect allied to the EphemendtE which chirped like a locust 
(such as Xefionetna is imagined to have been), is a tolerable 
sample of these synthetic types, W'hen a fohsil cumpriscs only 
a fragment, or even a complete wing of an Ephemcrid, it is 
hardly possible to determine the it/mj, and impossible to assert 
the species. The utmost ihat can be learned from such a speci- 
men 11 the approximate relations of the insect Ncuration by 
Itself IS not sufficient to define the species or even the genera of 
recent Ephtmendie " What 1 meant to be deduced from this 
was tha*-, where in the nature of things actual precision is un- 
attainable, palxontologiislii should be content to learn and state 
the “approximate relations” of fossil insects, and not presume 
upon the Ignorance of scientific men in the matter of genera and 
s^us. And I fuither thought that the Ephtmeruia\^ served 
quite long enough as an asylum for fossil cripples , I wished to 
iDtimale gently that refuse of otlier groups of insects should 
be henceforth “shot" eUewhere. 

Mr. Scudder does not know by whom the Devonian insects 
“have all been regarded as allies of the EphemeridiE.” My 
authority for stating such to have been the case is Sir John Lub- 
bock’s Presidential Address in Trans Ent Soc, London, v. , 
Pfoc, cxxvm (1868), where " HapiophMium Bamesii ... is 
referred to the Kphemerina,” and hkewise P/o/ephemera 
antigua^ Homotheius/ossihs, LitAmtomon Jlartu^ and Xtnoncuta 
antiquomm" are said to be “all Neuropterous and allied to the 
Ephemends," As memberi of this family they are quoted by 
Marechnll. Dyscritiss vetustus was not cited by Sir John ; but 
since Mr, Scudder now states it (p, 22) to be “mo'.t closely 
allied " to Homothetuo, there was no harm done in classing it 
with the rc&t. 

The reason why I thought, prior to the publication of Dr. 
Hagen’s letter in Nature, that Flalephemera might have been 
on Bphemeron, was that in some respects Mr. Scudder’s fifure 
preKiiU an appreciable likeness to the neuration of the fore- wing 


in species of Falingcnia, of winch 1 possess unpublished 
drawings , but these certainly are not quite so odonaLous in 
detail as Plalcphenaera, Without inspecLing actual specimen^, 
it lb hazardous to pronounce an opinion about fossils 

A. E. Eaton 

Chepstow Road, Croydon, S W., March 28 
Oceanic Phenomenon 

From the de:»cri|jtion given by Dr Coppingcr of the “enn- 
fervoid alga” obseived on board 11 M S Alert some 200 miles 
to the southward of Tongatabu (Nature, vol. xxiii p 4S2),.the 
conferva in question woidd appear to be of a species himilar to 
that from winch the Red hea is saitl to obtain its name. Whilst 
proceeding up the Red bca in If M S Hormt dunng the month 
of June of Usl year, I had many u\ipurluniUes or observing 
the dirty-reddish '«cmn on its tuiface — a phciiunicnon w'hich must 
be familiar to all navigators of this isca Each of the little 
bundles composing it measured about ^\th of an inch in length and 
,^^Lh in brcacltli, and contained from twenty to fifty hUmenf-, 
each filament being composed of a linear senes of short cells, 
and measuring 90'oirth of an inch m lircadth 1 did not observe 
the discoid bodies referred to by Dr Coppinger, but their absence 
may be expLaiiicd by as^i^niiig to this confeiva a particular 
season for the piouucuon of these bodies Scattered among the 
bundles were tiny spherical bodies pubscssing a bristly appear- 
ance, which proved to be formed of a confused network of the 
filaments that composed the bundles 

This conferva uould appear to have a very wide didributioii. 
It was obseivccl by Mr Darwin near the Abrothos Islets which 
he off the ea-^t coast of South America , and it is wdth regard to 
tins phenomenon that the amlior of the “JJournal of the Beagle** 
thus writes • — “ Mr Berkeley informs me that they are the 
same species ( TV crythnenm) 'wwh that found over 
large spaces in the Red ScJ, and whence its name of Red Sea 
IS deiivcd In almost every long voyage some account is given 
of ihesc conferva; Tliey appear es])CLially common in the 
near Australia , and off Cape l.,ecuwm I found an allied but 
smaller and apparently different siiecies. Capt Cook ill his 
third voyage remarks that the ‘ailors gave to this a^ipearance the 
name of sea sawdust " 11 , 13 GuPPY 

17, Woodlaue, Falmouth, March 28 

The Banks of the Yang-tse at Hankow 

At the end of January, 1878, when the water', of the Yang-tsc 
occupied their lowest level, I bad the opportunity of examinmg 
the left bank of the river immediately below the foreign settle- 
ment. The bank, which varied from thiiLy to thirty-five feet m 
height, did not present a single nerpendicular face, but was cut 
up into two or mure Icrracts formed by the lingering of the 
waters at those levels for some extent of lime A calcareous 
Itam, homogeneous in ajipearaiice and dark 111 colour, composed 
the cntiie bank uilh llic exception of ibe upper portion, where 
a layer of sand a few inches in thickness separated t\\ o layers of 
laminated loam, each of Lhcm of similar thicknC'S. After a 
liUlc trouble I IV as enabled to observe that the apparently homo- 
geneous loam was made up of fine horizontal layers varying from 
one thlrlietli to one-tenih of an inch in thlcknes^ , but the lamin- 
atiun w IS often concealed , and it u as only where the Inam had 
bet 11 freshly broken away that the layers were sufficiently distinct 
to be counted. SbelLs were embedded m the loam, but mostly 
in the lower half of the bank ; those of the genua “Faludina" 
were the most abundant, whilst bivalves of the genua “ Cor- 
bicula" occurred, but not in any numbers. The upper Ihrcc 
feet of the river-bank w'cre riddlca uith the burrows of annelids 
and these burrows were often filled with little rounded masses of 
loam, evidently the excrement) tiuua droppings of the worms. 

If, os in the case of the alluvial valley of the Nile, it be con- 
sidered that each of the fine layers which compoie the bank of 
the Yang-tsc was deposited during the penodic annual inunda- 
tion of the nver, then every layer will represent a year's deposit , 
and taking the average thickness of each layer to Ve one- twentieth 
of an inch, it would require twenty years to form an inch and a 
century to form five inches , whilit the whole thickness as ex- 
posed in the river -bank would require for its formation a period 
of between 7000 and 8goo ycari,.' 

* Thv bonngi and McavnUons round ihe pedestal of the itatiie nf RamesM 
Bt Mamphit enabled Mr Horner lo eslnuale the rate of daposiiion of the 
alluTium of iha Nile at incbei in ■ century (FkAi LyeU’i '*Pndnpla 
of Geology "’) 
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It may be pertinent to tbe subject of this paiwr tu remark on 
the funeral ap^warance tif the rejvion around lUnkuw. A vast 
alluvial plain extends to the horizon in all directions ; whilst 
dotted over us surface are several shallow lakes, wliuh are lost 
lu the general flood of waters uhcii the Vang-tse ovliHows its 
banks in the summer months Kissing abiuptly out of this 
alluvial formation are a few isolated groups of luw hiU^, which 
in the time of flood stand out like islands from the surrounding 
waste of watcri 

It would be interesting to asertain whether the hanks of the 
Yang ise possess this lamination whenever the river winds its 
way through an alluvial plain I noticed the same appearance 
in the low banks of ih^ cstuaiy near the village of Wusung ; the 
horizontal layers varying m this instance from one-tenth to one- 
fourteenth of no inch 111 thickness bhells of both fresh-waler 
and salt-water genera — '* I’aludina " and "Mactra" — were em- 
bedded in the bank 11 U Guppy 


An Experiment on Inherited Memory 

WilKN I was a boy I had an electiical machine and Leyden 

I ar ; there w as also a dog in the family. Asi a matter of course 
i *' electriflcd ” the dog, and ever afterwards dunng the re- 
mainder of bis natural life he ran away in extreme terror when a 
bjltlc was urC'ieiited to him 

The rccQllecUon of this has recently suggested an ex|)erLmcnt 
that may be made by some of the readers of Nature By 
means of a amall Leyden jar moderately chared startle bo(h the 
father and the mother of an inlendetl forlhco_ning generation of 
puppies. When these are lull grown and away from their 
parents observe whether they are at all disturbed by the .sight 
of a bottle or a Leyden jar, care being taken that the bottle is 
never shown to the parents m the prcseiice of the offipring. 

A single eK|)eriiiient will not be su/Bcicnt It should be tried 
by beverol , for which reason I suggest it here There is no 
more cruelty involved than In an ordinary piactical joke It is 
not the |>ain of the shock, but its startling mystery that frightens 
the animal, especially if the sliock is given by placing the jar on 
a piece of tinfoil or sheet metal, and allowing the dog sponta- 
neoujly to investigate by smelling (he knob of the jar while his 
fore-feet are in cummunicatinn wiih the outer coating Under 
ordinary circumstances the dog obtains through his nose much 
iiiforinaiion cuncLrning the jirojicrties of things before he actually 
touches them, but in Ihis case hia whole life expenence is con- 
tradicted by the mystenous, inodorous, diabuhcal vitality of the 
vitreuu'i fiend. A bottle thenceforth makes ujxin the intellcU 
of the dog a similar impression to that which a sheeted broom - 
Biick in a churchyard makes upon the similar intellect of a 
superstitious rustic. W MATiinu Williams 

btonebndge Park, Willcsdcn 


Meteors 

Three very bright meteors were observed here during the 
month nf December, 1880. and are, I think, worthy of record. 

1. December 2, ih 14m 50s a m. A meteor brighter than 
Jupiter descended towards ihe wc^t point of the horizun, passing 
■bout I* N. of Satunii and somewhat farther from Jupiter, and 
in a line therefore nearly parallel to that jnining those two 
planets The tram was visible about three seconds 

2. December 8, loh, 55m. 30s. pm. A meteor ns bright as 
Jupiter descended towards the north point of the horizon, about 
I* below 1) UrsE Majoris, it<t path being inclined at an angle of 
■bout 35" the horizon The tram was brilliant, but vanished 
speedily 

3. December 24, loli 4m p.m. A very liright meteor, seen 

thmgh (or below) the clouds In the souLh-south-east, shot down 
towards the south-bouth-weit point of the honzon, at an angle of 
■bout 30”. No Stan were visible in that part of the heavens it 
the time. J, Parnell 

Upper Clapton, March 17 


CliBBlftcntlon of the Indo-CbineBa nnd Oceanic Races 

In your issue of December 20 (p. 199)^ just to hand (Feiiruary 
la), 1 nobcc a contribution by Mr A. H. Keane on tbe classi- 
fication or the Indo-ChineiiC and Oceanic race-. 

As the Oranf Seman^ of the Malay Peninsula is only jut 
referred to, I conclude that the author has not seen M delay's 


paper 'I on the wild tribes of the Malayan Femnsula in the 
second number of the yournal of the Straits Branch of the Royal 
Asiatic Society and a memoir by the same writer in the Journal 
of Eastern Asia, of which unfortunately only one number 
appeared. On the Jakuns, Moclay, who has probably seen more 
of their inner life and habits than any other ethnologist, writes 
os follows of the and Lahat tribes . — 'LogTin'“ (Journal 
of the Indian Afchile/aj^o, vol. vii p 31, 32), " though diflenng 
from some othen, ^ays that the OrMg S^ang" are certainly 
JVegn^os^ but he calls them a mixed race According to my 
experience 1 must declare this also to be incori ecL 

" From my own experience and observations 1 have come to the 
conclusion that the Orang lakai and the Orano Sernang are 
tnbes of the same slock, that further, in tlieir physical habitus 
and in respect of language they are closely connected with each 
other, and represent a pure tmmixed branch of the Melanesum 
race i anthropologically therefore they absolutely differ from the 
Malays. The Melanesian tribes of the Malay Peninsula, chiefly 
becau'ie of the form ofj their skull, which has a tendency to be 
brachy cephalic, approach the Ike^ntos of the Philippines, and, 
like the latter, they do not differ very widely from the Papuan 
tnlies of New Guinea " 

In the fifth number of the Journal of the Straits Branch of 
the R A.S , Mr. bwetteuhain, the AssLitant Colonial Secretary 
for the Native States S S , thus describes the Seman^s of 
Ijoh — 

"These people are short m stature, dark m colour, and their 
hair IS close and woolly like that of neip'oes, with thii differ- 
ence, that all the men wear four or five short tufti or corkscrews 
of hair growing on the back of their head^, called jamhl " 

Dunng my botanical excursion ih rough Perak m 1S77 I 
had two Semangs as guides, answering to Mr. bwettenliam’s 
description 

The Straits Branch of the R A S. is as yet 111 its infancy, 
having been established only in 1877, and its Jontnal has pro- 
bably not yet secured a very wide circulation, although the five 
numbers that have been pu .lished contain probably more 
authentic information about the Malayan Peninsula Lban can be 
found elsewhere 

The characters Mr Keane has emjdoyed to indicate the word 

papdwah" aie certainly not Malayan , at any rate it would be 
a matter of impossibility to secure the services of a Malay in 
bii]ga]xjre who would be capable of deciphering them The 
M'ord, which is a corruption of the Malayan or Javaucee adjec- 
tive puvmh-puwak^ is usually spelt thus — 

Writing about New Guinea, Crawfurd ("A Desenptive Dic- 
tionary of the Indian Islands," p, 300) thu^ expresses himself 
about the word Papua — "Some recent geugraphera have 
thought proper lo eive the great island the name of Papua, but 
an iimovalion whicn is correct neiiher m sound, sense nor ortho- 
graphy seems lo possess no advantage over one which it has 
borne now For nearly three centuries and a half." 

It may not be out of place here Lu remark that Messrs. 
Trubner and Co are the London ajents of the Straits R.A S. 

Singapore S S., February 12 H J MurtoN 

FtBCinitloti 

In the interior of the province Valdivia, South Chdi, a species 
of wood-snipe (Paipayen tnc.) is often caught hy the natives in 
the followmg manner : — When the bird flies into one of the low 
bushes, which in spots of about three to six metres diameter are 
found frequently in the wood meadows there, two men on horse- 
back go round it in the lame direcliun, swin^ng their lozob over 
the buh. After ten or more rounds one man slips down from 
his horse, whilst the other continues, leading hii companion's 
horse behiad. Carefully then the first man creeps on to the point, 
where the poipoycn is sitting nearly motionless or stupefied mth 
tbe ndcr’s circular movements, ana kills it by a quick blow of a 
stick 

When I first was told so I would not believe It ; but In 18^ 3 
or 1854 I took port myself in this kind of capture m the badeuda 
Son Juan, lU Wldivia, belonging to my chief. Dr. Philippi, 
now professor m ihe Univeruty and director of the museum m 
Santiago. 1 had left the house without gun, accompanied by a 
native servant, when, in a port of the wood called Quemos, 1 
observed a paipaycn falling into a dense but low bush of the 
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above -mcatiQued kind Desiring [to obtain a good Bpecunen of 
Uug not very common bird for our colleLtiou, I expre^^cd my 
regret at not having the gun, but the servant leplied ; "Never 
mind, if you wish, we will get the bird ” And he caught it 
with my as^iittaiice 111 the above way without injuring it. 

Moiburg, March 16 Cakl Ochsenius 

Flying-Fiah 

}UNK 11, 1&73j at sea 300 miles south of Panama, 1 saw a 
man-of-war hawk and a school of bonitos in pursuit of a school 
of dy lug- fish. Ah one of the Latter came out of the water, 
closely pursued by his enemy, the hawk iiwuoped down, nut hf^ 
yards from the ship, but missed his prey, the fish appariatTy 
turn log from its course to avoid him. A second attempt was 
more successful, and the hawk He v olF with the flyiiig-Hsh in his 
talons. The whole alTair WU'^ plainly seen, as also vos the 
continued chase of the Hying-hsh by the bum (us 

Allai^ D Buoun, 
Cnminaiider U h Navy 

U.S. Torpedo Station, Newport, U 1 , U b.A,, March 10 


THE OXFORD COMMISSIONERS ON 
PROFEi:^SORS 

are not disposed to agree with the outcry which 
has been raised in some quarters in reference 
to the proposition of the Oxford University Commis- 
sioners to enact certain regulations with the new of 
compelling Oxford Professors to reside in the University 
and to give lectuies. 

Some of the Commissioners’ regulations relating to 
this subject appear to many to be ill-adviscd, but they 
have been improved by the recent modiHcations, and the 
general intention seems not only a right one, but also 
one which must be carried out whenever public opinion 
is bi ought to bear on the matter 

A very simple view of the matter may be suggested The 
professors m the English Universities might be put on 
the same footing as are the professors in German Uni- 
versities In tho'ie Universities the professors carry on 
abundant research, they also give very numerous lec- 
tures, usually what may be called representative 
cuuises," that is, courses in which an attempt is made 
to present to the student the mam outlines and much 
of the detail of the subject professed. Even m the 
College de France at Pans, whicn is not (strictly speaking) 
an educational institution, each professor is required to 
give an annua] course of lectures (to the number of forty, 
we believe) 

Research and the advancement of learning are, we do 
DOt for a moment doubt, the highest, and therefore in a 
certain sense the first business of University professors. 
It perhaps because this is so generally admitted that 
the Commissioners did not at first insist upon it But it is 
Ui Older that he may teach — not huge popular audiences 
nor cram-classes, but devoted thoroughgoing students — 
that the professor creates new knowledge. His best 
result IS not new knowledge itself, but new youthful inves- 
tigators ready and able to carry on the researches which 
he has commenced, and through which they have learnt 
method and gained enthusiasm. There is no stimulus to 
research so healthy and so sure as that afforded by the 
opportunity of converting a class of generous-minded 
young men into ardent disciples and loving fcUow-wurkers 

Hence, it may be maintained, there is no neces- 
sa^ antagonism between true professorial teaching {p,e 
dennice courses of lectures) and the profoundcst study 
and research 

That the Commissioners have introduced no binding 
regulations with the object of forcing a professor to carry 
on research, is, we believe, a proof of wisdom and a 
just tribute to the dignity of such work. No regulations 
can make an investigator the question as to whether a 
given professorship will be used foi the advancement of 


science and learning is decided before any regulations 
can have effect, viz , when the choice of a person to fill 
the poat IS made. If he is a “searcher’' already, he will 
remain so , if he is not, a bad choice will have been 
made, and no regulations a:, to research can ever 
amend it. It is, however, well that the Commissioners 
have seen fit to improve their fir^t set of legulations in so 
far as to state that an Oxford professor la expected to 
advance the study of the subject to which his chair is 
assigned. 

The measures which the Commissioners propose for 
insuring the delivery of lectures by Oxforci professors 
are objectionable on the ground that they arc purely 
penal. They should be persuasive. 'Ihe German pro- 
fessor IS only too glad to give a thorough and attractive 
course of lectures if he has it in him to do so, because he 
thereby doubles or trebles the income which be derives 
from endowment The Oxford Commissioners have made 
a great mistake in prohibiting the professors from charging 
fees for the compulsoiy course of two or three lectures a 
week. All students, whether belonging to the professor's 
own college or not, should be habile to pay fees to the 
professors for attendance on their courses of instructiOD, 
whether lectures or laboratonal It is only by so arranging 
the position and endowment of a prufc'jsor that he is both 
able and willing to increase his income by the fees paid 
by ins class, that a really firm and satisfactory basis for 
the regulation of a professor’s duties can be obtained. 

It has been maintained that where an income derived 
from an endowment of 600/ can be increased to 1000/ a 
year by the receipts fiom lecture-fees, the professor will be 
anxious to give such lectures as will attract students — and 
in spite of objections ready to hand, it is held that those 
are the lectures which should be given. It is not true that 
a professor so circumstanced will necessarily degenerate 
into a mere examination co.ich If he should be tempted 
to do so the fault lies with the examination. The pro- 
fessor should himself have a voice in the arrangement of 
the examination, and care should be taken by the Uni- 
versity that it is so organised and defined in all its parts 
that students who have carefully followed a high class of 
professorial teaching, such as would be offered by a 
Huxley, a Ludwig, a Bunsen, or a Fischer, should come 
to the front in it rather than those who have crammed 
with some newly-fledged classman, or with an expe- 
rienced coach “ versed in all the artifices of sham 
knowledge 

It appears to be an excellent and necessary provision to 
which It 15 to be hoped that the Commissioners will adhere 
in spite of all opposition, that the profciasois m each 
faculty should w'lth other University teachers in the same 
faculty constitute a council having the power of con- 
trolling to some extent the lectures of each individual 
professor. There is no degradation in this ; it is the 
almost universal custom in existing Universities. The 
hiculty has to provide for the teaching of iti proper 
studies, and naturally mu^it exercise a friendly control 
over the extent and scope of the courses of instruction 
offered by its members. 

It 13 owing to the absence of any such control at the 
present moment that even by those Oxfoid professors 
who do lecture, no representative course on any subject is 
ever given. A student 10 Oxford cannot by any possibility 
attend a thorough course of lectures or laboratory instruc- 
tion in physiology, nor in xoolo^, nor m botany, nor in 
physics, nor m chemistry Ana yet in the snulle^t as 
well as the largest of the often despised medical schools ” 
of London, a student has provided for him courses of 
from thirty to a hundred lectures every year in all these 
subjects, as well as in others, to be attended, of couTac, in 
successive sessions Ihe same absence of complete or 
representative courses of instruction is to be noted at 
Oxford in other departments, such as philology, arcluco- 
logy, various departments of history, 9 cc 
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The sole cause of ihe existence of such complete 
courses in other institutions than Oxford— over and 
above the primary one connected with the income from 
fees— IS that the professor has to submit his scheme of 
lectures for the ensuing session or year in a general way 
to his colleagues, who would suggest to him a more 
complete or more representative program, were his 
proposals considered msulficient, and might take steps to 
supplement his teaching by the appointment of a supple- 
mentary professor (thus diminishing the original pro- 
fessor's income from fees), were he to prove intractable 
The keystone of the professorial system, on which all 
such control and persuasion, co-operation and reciprocal 
criticism, must rest, is the income from class-fees. In 
having not only not insisted upon this, but m having 
actually prohibited the free levying of fees, the Oxford 
Commissioners have made their scheme for professors 
absolutely unworkable They have simply played into 
the hands of those who have at present a most injurious 
monopoly of the fees paid by students, and who give in 
return as little and as inadequate teaching as they please, 
namely, the coalcdcracy of boarding-house keepers 
known as “college tutors and lecturers " 

The proposal that professors should examine their 
classes and report to the Heads of Colleges as to the per- 
formance of each student was chaiacterised by a spiiit of 
petty interference quite unworthy of the large objects 
placed before the Commissioners, and has very properly 
been withdrawn Such details, together with some other 
points, might well have been left by the Commissioners 
to the Councils of faculties, which they so wisely intend 
to bring into existence 

It may be urged that if the Commissioners were to con- 
fine themselves in these and similar matters to creating 
the organisation which is terribly needed at Oxford, and 
of which llusc Councils of Faculties promise to be the 
most poweiful and impoitant part, they might with very 
great advantage leave the question of terminal examina- 
tions, and llic scale of fees to be charged for lectures, 
&c., to be worked out by the reorganised Univ^r'iity itself 
But instead of prohibiting class-fees they should have 
strengthened the hands of the pi ofessoriate in the com- 
petition with the powerful band who are interested in 
maintaining the disastrous and absurd system of college 
tuition and luiiiun fees So long as the undergraduate is 
forced to pay to college tutois a lump sum of 25/ a year, 
he will seek his instruction (whether he finds it or not) 
from those whom he has been compelled to pay, and not 
from the professors whom he is not allowed to pay. 

It IS clear that with the present body of free-holders it 
was necessary for the Commissioners to insist on the 
new principle that a piofessor is not to be free from 
responsibility {Lchr/rethetij we may observe, does not 
mean “freedom fioin teaching,” as some writers who 
in the daily papeis have recently appealed to German 
precedents almost seem to fancy), but is, on the contrary, 
to be charged with ceitain duties and to be responsible 
m a measure to his brother professors for performing 
those duties m a satisfactory manner, 

Academicus 

THE INTERNA TIONAL GEOLOGICAL 
CONGRESS 

'^HIS Congress is to hold its second session at Bologna, 
commencing on September 29, 1881, under the presi- 
dency of Signor Q. Sella, president of the Accaoemia 
del Lincei of Rome, and under the patronage of His 
Majesty the King of Italy, who has liberally placed the 
necessary funds at the disposal of the Italian Committee 
of Organisation, of which Prof J Capellini of the 
Bologna Museum is the president, and General Taran- 
nelli of the University of Pavia the secretary 

The movement sprang out of a suggestion made at a 


meeting of the American Association of Science held at 
Buffalo, New York, August 25, 1876, that an Interna- 
tional Geological Congress was advisable, to insure 
uniformity of methods of representing geological pheno- 
mena, and the value of terms Towards this end a com- 
mittee of organisation was formed, of which Prof. 
James Hall was president and Ur S terry Hunt secre- 
tary, in which England was represented by Prof, Huxley, 
and Sweden by Dr. Otto Torell The result of their 
deliberations was the first session of the Congress held 
at Pans, in the Palace of the Trocaddro, under the presi- 
dency of Prof. Hdbcrt and the patronage of the Minister 
of Public Instruction, At the Congress, which lasted six 
days, two International Commissions were appointed, the 
one to consider geological cartography, with a view of 
adopting a common system of signs and colours, the 
other to investigate the possibility of effecting the uiafi- 
calion of geological nomenclature and to consider all 
matters relating to straLigraphical classification and 
nomenclature, to a certain extent involving an inquiry 
into the value and significance of petrological and 
palaeontological characters A third Commission, entirely 
French, was . ho appointed to report on Bologna, on the 
rules to be followed in establishing the noinencUture of 
species in mineralogy and pakeontology 

M Rcncvicr, general secretary of the first Commission, 
has just published his second report of pi ogress, and 
states that advantage was taken of the presence of several 
members of the Commission during the fiftieth anni- 
versary meeting of the Geological Society of France on 
April 2, 1880, to hold a meeting of the Commission at 
which five European countries were represented, under 
the presidency of M Uaubrde , since then, more or less 
detailed reports from neaily all the committees represent- 
ing different countries have been received, except from 
Canada, jircsideJ over by Mr Selwyn, and Great Britain 
by Prof Ramsay In some of these schemes there is a 
considerable amount of agreement Quaternary deposits 
being lepresented by a pale green. Pliocene by pale 
yellow, Miocene dark yellow or orange, Eocene by bistre, 
Cretaceous by green, Jurassic by blue, Lias by violet, 
Tnas by burnt sienna, Permian and Carboniferous by 
dark grey, Devonian by brown, or brown stripes on pink, 
Crystalline schists by rose carmine, Granite by dark 
carmine, divisions in the various rocks being expressed 
by tints of the same colour, or by shading or dotting. 

The General Secretary of the Commission for the Uni- 
fication of Nomenclature is M Dcvalqiie, who reports 
that this Commission also met at the Pans Geological 
Society's anniver^arj, France being represented by M 
H( 5 bert, Switzerland by Prof A. Favre, and Great Britain 
by Prof Hughes The latter Commissioner, aided by 
Prof Prcstwich, has now^ succeeded in organising a 
British sub-Commission, who have appointed six com- 
mittees to inquire into groups of formations, and (i) to 
draw up a list of the names now in use , (2) to ascertain 
the true significance of such names or terms, giving refer- 
ence to the authois by whom they were used in the first 
instance, or subsequently with a modified meaning , (3) 
to investigate into the synonomyof such names and terms 
in the first place as regards the British Isles, and after- 
wards to inquire into their correlation with them in use in 
other areas , and (4) to offer suggestions for the unifica- 
tion of the nomenclature. As the committees can seldom 
sit, as their members are scattered, they have been 
modelled on the principle of the Inquiry Committees of 
the British Association, and have attached to them one 
or two “reporters,*' charged with assimilating the views 
and facts collected by the Committee. The reporters for 
the British Isles, are for Recent and Tertiary rocks, Messrs. 
Starkie Gardner and H D. Woodward ; for Cretaceous 
rocks Messrs, Topley and Jukes-Browne, for Jurassic 
rocks Messrs. Huadlestonc and Blake j for Trias and 
Permian, Mr. De Ranee and the Rev. A. Irving; for 
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CarbonirerouS| Devonian, and Old Red, Messrs Morton 
and Strahan , for Silurian, Cambrian, and Pre-Cambrian, 
Messrs Lapwortb and Marr. Foi chemical, dynamical 
geol^y, petrolo^, and mineral veins Mesars Bauerman 
and T. Davies. 

The last-mentioned committee is specially to consider 
the question of nomenclature under the following general 
heads, (i) Terms founded on physical characters, (2) 
founded on mineral composition , (3) founded on names 
of places ; (4) founded on local peculiarities and common 
usage, (5) founded on theories of origin and other hypo- 
theses ; (6) synonyms , (7) suggestions for systematising 
and for unification of nomenclature. 

The Sub-commission or General Committee has Prof 
Hughes for its chairman, and Mi £. B Tawney for Us 
secretary ; its duty is to receive the reports of the Com- 
mittees and to consider the value of terms. The list of 
names forming the Sub-Commission includes those of 
Mr. Etheridge, P G.S , Professors Bonney, Boyd Dawkins, 
Haughton, Hull, Judd, Lebour, Morns, Prestwich, Rupert 
Jones, and Seeley , Doctors Clement Le Neve FoslCf, 
Evans, Geilvie, J. Geikie, Hicks, Nicholson, and Sorby, 
and the names already mentioned, of members acting 
as Reporters, Secretary, and the Chairman The Sub- 
Commission consider that the word system should be used 
as the term indicating the largest sub-division, applied to 
a group which stands by itself, easily and clearly distm- 
^ishable from the rocks above and the rocks below, 
bounded above and below by triads in stratigraphical 
regions, and charactensed by special forms ol life 
Formation expresses a smaller group, with some litho- 
logical and palxontological characters in common, but 
which may be in continuoua sequence with the rocks 
above and below. Deposit iinpLics similarity of litho- 
logical character. Layeis, lamintL^ bed^ groups series^ and 
rock are still under discussion Zone and horizon were 
defined , but cycle and data were left open questions 

Through the liberality of His Majesty the King of 
Italy, the committee of organisation are able to offer 
a prize of 5000 francs for the best suggestion for an 
international scale of colours and conventional signs 
practically applicable to geological maps and sccliods, 
including those of small scale The index of colours 
and signs should be accompanied by maps representing 
regions of varied geological structure, and by an explana- 
tory memoir in the French language The documents 
should be marked with a motto, which should be placed 
on the outside of an envelope containing the name of the 
author, which will not be opened until the Congress, when 
the name of the successful competitor will be made known 
The index and accompanying papers should be sent in to 
Prof. J. Capellini, director of the Museum at Bologna, by 
the end of May. The award will be made by a jury of 
five chosen from the presidents of sub-commissions. 
Should no index be thought worthy of the grand prize, 
the best will receive a gold medal of the value of 1000 
francs, while to the two next will be given medals of 
silver and bronze of similar shape. C. E de Rance 


THE FALLS OF NIAGARA IN WINTER 

T N the first week of last February it fell to my lot to 
L make very hurriedly the transcontinental journey of 
3500 miles from San Francisco to New York Before 
starting I resolved that the one stoppage which 1 could 
allow myself en route should be made at Niagara. I had 
visited the Fails in the early summer of 1879, and was so 
profoundly impressed by them that I could not resist the 
opportunity of seeing them again under their wintry 
aspect , and 1 was confirmed in my resolve by seeing 
statements in various American papers to the efifect that, 
owing to the long^continucd aAd exceptionally severe cold 
of the present winter, the Ice-mountains at the Falls were 


higher than had ever been previously known, These 
statements were confirmed to me on the spot by several 
persons long resident in the village. 

Two or three preliminary notes on the journey across 
the Rocky Mountains in midwinter may not be without 
interest lor the readers of Nature 1 left San Francisco 
on February 2nd in the midst of most serious floods, and 
on that particular day they attained their maximum, which 
was one inch higher than any previously recorded It 
was estimated that 3500 square miles of the most fertile 
land of California was under water, and in many parts 
steamboats of light draught were plying over the country. 
Any assessment of damage would have to be made by 
millions of dollais. I heard many and grievous com- 
plaints of the damage done to the agricultural interests of 
the country by the ‘Miydraulic mining, *' which washed 
the hillsides down into the river bedc», filling them up, and 
thus prevented much flood-water from being carried off 
In some places the railroad track had been apparently 
washed away, for it could not be found, and from this 
cause our journey to Sacramento was lengthened about 
fifty miles, as the gigantic ferry-boat Solano could not be 
used for the short route This boat has four tracks upon 
it, and will carry twenty-four cars. As each car seats 
fifty people, this is equal to carrying a train that will 
accommodate 1200 people It has four side-wheels, each 
with its engine and set of boilers In crossing the 
Sierras we encountered little snow, but a great deal of 
rain. The greatest amount of snow on the journey was 
in the upper part of the Weber Canon, too miles east of 
Ogden and Sait Lake Here there had been consider- 
able difficulty m keeping the line open during January, 
but the train-service had not been interrupted fora single 
day, although the snow- sheds and snow-ploughs were 
con'.tantly required That the weather had been un- 
usually severe was shown by the very large number of 
dead cattle along the line, from Ogden across the 
Laramie plains, and also, I was informed, in Colorado 
In the four days between San Francisco and Omaha 
(where we arrived punctually), the terminus of the Pacific 
Railroad, the temperature was never below 26° F , and 
the nir so still that I frequently saw amoke rings from 
the locomotive funnel expand to 6 or even 8 feet diameter, 
rising perhaps 30 or 40 feet m doing so. All the cars 
were warmed, usually to too great an extent, from 70° to 
75° F , being the normal temperature for the intenor of 
r.iilway cars, hotels, private bouses, and schools, as far 
as my experience went. 

East of the Missouri (which, like all the nvers I 
crossed, was frozen over) trains were everywhere very 
much delayed, owing to snowstorms, or to the slippery 
state of the rails, which were coated with ice. The utmost 
caution was used by those in charge of trains, and a 
strong impression was left on my mind that safety, and 
not speed or punctuality, was the primary consideration 
in such American railway management as 1 came 
across. 

On leaving Chicago a phenomenon presented itself 
which IS common enough in America, though but rarely 
seen in this country, and never on so gigantic a scale 
For several days the temperature had been very low, and 
every object was exceedingly cold. On the night of 
February 6th, the air-tempera^ure rose to 33'’ F , and fine 
ram fell. This froze upon everything and encased it with 
transparent ice, from which in many instances delicate 
icicles depended Sad havoc was played with the over- 
head telegraph wires in Chicago itself (which were broken 
by the weight) , but on leaving the city in the early 
morning the exceeding beauty of the whole country, 
usually so uninteresting from its flatness, became appa- 
rent- A light coating of snow lay on the ground, but every- 
thing, every twig, every dead leaf, every blade of grass, 
had Its own transparent covering, which in the occasional 
gleams of the sun shone with the most gorgeous colours. 
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For seven or eight hours we travelled through this, and simultaneous appearances over larger tracts o^ 
a distance of some 250 miles, and 1 heard of similar country. 



Oisaiii.c i^U undw Rock, pboiotrpphcd m Jmiunry. xBri. lh« urp«r n ht.hft]id corner ii rock and a poriion Die I eiud.an (or Hnrto-SluM) T«n 
11 KcB cn the UiL Ih« whole of Du appuint grounl ib b mAM of Iroien ipray which lui bcgiid ulaied many fcBl u thickncee cn the ihiiiElei &Ci, ■* 
the fcot cC ihe rock. 


Probably the most wonderful exhibition ever seen, of, i Falls of Niagara. A large number of readers of Nature 
not frozen rain, but frozen spray, was to be found at the 1 haveT.sited them, and possibly all are sufficiently familiar 
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with their topography, through the mediuin of books and 
photographs, to render any general description unneces- 
sary. I will therefore confine myself to the special features 
produced by this winter’s cold. 

The whole distnct lay under a thin coating of snow, 
and all the roads were in good condition for sleighing, 
indeed those near the Falls were so completely ice-covercd 
with frozen spray, as to render no other mode of loco- 
motion possible. Those who have seen both places have 
probably been struck, as I was, with the strong resem- 
blance tetwecn the gorge of the Niagara river below the 
Falls, and the gorge of the Avon at Clifton, Bristol The 
latter is the finer of the two, being narrower, and having 
higher sides, but both are limestone gorges, and similar 
in character, In the Niagara gorge numerous springs 
discharge themselves into the chasm at various points in 
the precipitous rocky sides, and at these points numerous 
collections of huge and massive icicles appeared as 
though adherent to the rock, measuring perhaps seventy 
or eighty feet in length, and eight to ten feet in irre- 
gular diameter- In the exquisite purity of their colour 
and general appearance, they reminded me strongly 
of the pillars of ice in the upper part of the Rhone 
glacier. 

The width of the river itself was not a little lessened, 
both in the rapids above and the comparatively still water 
below the Falls, by the ice at the banks, and it was a 
matter of surprise to notice how much ice accumulated at 
the edges of water that was running very rapidly. At the 
top of the American Fall itself there were so many accu- 
mulations of ice that the Fall was actually divided into five 
separate and distinct Falls, in the same way as, even in 
summer, that portion of the Fall which is m front of the 
“Cave of the Winds” is cut off by rocks on the upper 
edge, from the mam body of the Fall 

We mention of the “Cave of the Winds” recalls also 
that huge boulder, the “ Rock of Ages,” in front of this 
portion of the Fall. That however is only one of many 
others in front of the Amcncan Fall, and these boulders 
are, as it were, gigantic nuclei, round which the frozen 
spray accumulates, and produces the Ice-mountain of 
which we hear so much, and the remains of which are 
not unfrequcntly to be seen even by summer visitors. 
The average height of this is about half the total height 
of the Fall, but this winter it has attained to the unpre- 
cedented height of within twenty feet of the ton of the 
Fall I This highest point is at about one-third of the 
total width of the fall, measuring from Goat Island. 
Between the foot of the incline from Prospect Park and 
the edge of the Fall is another very high mass The ice 
approaches very close to the front of the Fall, and the 
whole basin into which the water descends is thus closely 
surrounded, and partially covered, with an enormous and 
irregular mass or pure semi-transparent ice, of (on the 
day of my visit) the most beautiful emerald green hue ’ 
LAter in the day 1 had the good fortune to Fall in with 
Mr. Bradford, the artist who is so well known for his 
pictures of Greenland scenery, and in discussing the ice 
cones formed at waterfalls, he mentioned that, having 
assed a winter in the Yo Semite valley in California, he 
ad seen an ice-cone close to one of the celebrated Falls 
there, which was at least 600 feet in height. 

Within the last few years a considerable portion of 
"Table Rock ” has fallen away. In its present condition 
a stream of water about one foot in thickness falls over it 
in summer, and, owing to the amount of its overhanging, 
It IS easy to get between this Fall and the rock, and thus to 
be " behind Niagara " At the time of my visit (February 
8th), however, the whole of this portion of the Fall was com- 
pletely frost-bouHil Enormous icicles, of the most sur- 
paasmg beauty, depended from the rock above, while at 
my feet were masses of the frpzen spray from the Horse- 
shoe Fall. The intense emerald green erf the water of that 
Fall, seen through and between these magnificent ice- 


pendants, could be reproduced by no artist, but will never 
be effaced from my memory The accompanying woodcut^ 
photographed on to the wood block from a photographic 
picture taken a few days prior to my visit, will, to those 
who know the place, give some faint idea of the beauty of 
the scene, and of the gigantic scale of the icicles. It is 
scarcely necessary to say, perhaps, that the circular 
wooden staircase by which the descent under Tabic Roqk 
IS effected, was covered with many feet thickness of ice 
on the side next the Fall. As the air-temperature was 
slightly above 32° F and the icicles were occasionally 
falling around us, my guide was unwilling that I should 
remam long, or make any attempt to measure any of the 
ice-masses. 

The fourth, and to the casual visitor perhaps the most 
remarkable effect of the cold in the immediate neighbour- 
hood of the Falls, is the manner in which every burrounding 
object IS coated with an immense thickness of frozen 
spray The trees on Goat Island and in Prospect Park 
are thus covered to a slight extent, and present a very 
beautiful appearance The strangest examples, however, 
occur on the Canadian side, close to the Horseshoe Fall, 
where hu^e irregularly- shaped masses of ice are seen, 
some of which resemble, in general form, merely a colossal 
bunch of grapes standing erect on its stalk. A little 
investigation shows that these are trees, staggering under 
the weight of tons of ice Not unnaturally they have 
many broken branches, and have almost invariably lost 
their Lips In one instance which I saw, and of which I 
obtained a photograph, the spray had so accumulated m 
front of the trunk of a tree about nine inches in diameter, 
that it had formed a wall of ice Jive feet in width, and of 
the same thickness as the diameter of the tree-trunk A 
flagstaff planted on Tabic Rock had four or flve projec- 
tions from Its top, vaiying from three to five feet long, 
and looking like “ frozen streamers,” or as though watery 
flags had been flying, and had suddenly been frozen. 
These were so inaccessible and so dangerous to the 
asser-by, that they were daily shot down with rifle- 
uUets * The museum with its pagoda and the adjoin- 
ing houses close to the Horseshoe Fall were cased with 
shect-ice and pendant icicles to such an extent that 
much of the frozen spray had to be removed daily with 
an axe 

I mounted to the pagoda (well remembered, I have no 
doubt, by summer tourists) and there I listened to the 
“ Music of Niagara,” of which Mr Eugene Schuyler has 
given in the February number oi Scnbnei^s Magazine an 
account so interesting, that I venture to conclude this 
article with a short abstract of it 

Mr. Schuyler starts with the statement that " the tone 
of N lagara was like that of the full tone of a great organ. 
So literally is this true that 1 cannot make my meanings 
clear without a brief outline of the construction of that 
great instrument.’' He then explains the mutual relation 
of the various pipes, the “ ground -tone, over-tones or 
harmonics, and under^tones or sub-harmonics," and 
relates his experiences in the Cave of the Winds, on 
Luna Island wove the Central Fall, at the Horseshoe 
Fall among the rapids, and at the Three Sister Islands. 
“In fact, wherever I was, I could not hear anything else ! 
There was no roar at all, but the same great diapason — 
the noblest and completest one on earth'” Further 
details of visits to various points are given, and it is 
interesting to notice that although previously unacquainted 
with the difference mneight of the two Falls, Mr Schuyler 
unhesitatingly pronounced the Horseshoe Fall to be 
several f^t lower than the other, guided solely by his 
musical ear. He then proceeds thus . — 

“Now, what is this wonderful tone of Niagara? or 
rather, what are all these complex tones which make op 
the music of Niagara? With more or less variation of 
pitch at various points (to be accounted for), here are the 
notes which I heard everywhere : — 
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Just these toneSj but four oitaves iowr! 

“At once it will be incredulously rcplied| 'No human 
ear ever has beard, or ever can hear, tones at such a 
depth ' I arrived at my conclusions both theoretically 
and practically, and the two results coincided exactly” 
For the explanation of this, those interested will do well 
to consult the article itself It may be noted here, how- 
ever, that notes 3 and 4 were heard everywhere j that the 
5th and 6th were perfectly distinct, but of far less power , 
that the 7th (the interval of the tenth) was of a power 
and clearness entirely out of proportion to the harmonics 
as usually heard in the organ, &c. , and that the 8th, oth, 
and 10th notes were only heard occasionally and with a 
transient impression Mr Schuyler then points out that, 
allowing for the fact that the diameter of Niagara is the 
greatest possible compared with its height, the length of 
an organ-pipe necessary to give the key-note of Niagara 
(four octaves below note 1 in the diaipam) would be just 
the average height of the Falls * Tne figures given are 
17066 feet - 1024 feet = 16042 feet, where the 1024 
feet IS the allowance for the extra diameter of Niagara 
treated as an organ-pipe. 

It appears, then, that the tone of Niagara is, note for 
note^ the dominant chord of our natural scale in music 
Its rhythm is one note per second, with three notes in 
each measure, the first note being the accented one, and 
the single beats are represented by groups of three semi- 
quavers, where M M 60 = ^ or three times three, three 
times repeated. 

Mr. Schuyler thus concludes in words with which I 
heartily sympathise. " I have spoken only of the pitch 
and rhythm of Niagara. What is the quality of its tone? 
Divine ' There is no other word for a tone made and 
fashioned by the Inhnite God I repeat, there is no roar 
at all — It is the sublimes t music on earth ! ” 

William Lani Carpentlr 

ZOOLOGICAL RESULTS OF THE VISIT OF 
PROF. K. MOEBIUS TO MAURITIUS- 

T his work, which ffi illustrated by a map and twenty- 
two plates, contains the results of the investigations 
of Prof Mobius on the marine fauna of Mauritius and 
the Seychclle Islands, embodying the account of obser- 
vations made by hun on the spot, and of work done on 
the collections which he brought home with him on his 
return from his visit to the islands. It commences with 
an account of the journey to Mauritius in 1874-75 , an 
account of the Suez Canal is given, and of the voyage 
through the Red Sea, where Tnchodesinium, the yellow- 
ish-red floating algx supposed by some to have given the 
name to the sea, was met with in abundance After the 
well-known tanks of Aden and the Somah divers who 
surround every ship that comes into the port have been 
described, Rdunion is touched at, and at last Mauntius. 

A concise account is given of the geographical, geo- 
logical, and climatic peculiarities of this island, which 
is about one-third the size of Holstein, The centre 
of the island is occupied by a plateau elevated over 1700 
feet above sea-level, the highest point being 2711 feet m 
height The plateau is surrounded on nearly all sides by 
mountains, and from these on all sides but the northern, 

■ Baitrin lur Meeruruiiw der Iniel Mauntiui und der ScycheUen, bcar- 
b«iut von iC MObiiu, F. Richter und £. vui Martaiu, u.i w. (BeiiiD 
Olio Bmlui. iBBo) 


where there is a gradual inclination, rivers and streams 
fall down very steep slopes with frequent waterfalls 
into the sea. Rains arc very heavy, and the mountain 
torrents swell with remarkable rapidity. The geological 
structure of the island is entirely volcanic, with the excep- 
tion of beds of coral rock The mean temperature of the 
year is about 25 "65 C Ram is most abundant from 
December to May The prevailing wind is the south- 
east trade Cyclones are sometimes experienced in the 
period, December to April, but do not occur every year. 

Mauritius had originally no mammalian inhabitants 
excepting bats The great fruit-bat {Pteropus vulgans) 
IS abundant in the woods These fruit-bats are easily 
tamed One of them was a great pet of Mr G. Clark, 
now dead, who was the author of “A Brief Notice of 
the Fauna of the Mauritius," published in Mauntius 
Almanac for 1859, and containing some very good obser- 
vations This tame bat was taken when young from its 
mother's breast and brought up by hand. It could not 
fly, because its wing membranes had been cut through to 
prevent Us doing so It usually passed its tune hanging 
on to the back of a chair Directly Mr Clark came into 
the room it cried out loudly to be nursed If it were not 
taken up at once it climbed up to him, rubbed its head 
against him, and licked his hands If Mr Clark sat down 
the bat hung on at once to the back of the chair, and 
followed all the movements of its master with its bright 
eyes If its master caught hold of a fruit it climbed forth- 
with down his arm to his hand to get its share, and it 
always got two teaspoonsful out of every cup of tea or 
coffee. If Mr Clark took any kind of object in his hand 
the bat climbed to it, examined it with its eyes and nose, 
and only returned to its chair-back after completely satis- 
fying its curiosity. It followed Us master even into the 
open air if the door was not shut to prevent its getting out 

A good many mammals have been introduced into the 
island, and aie now abundant A monkey from the East 
Indies (Macncus cynomolgns) inhabits the woods, and 
makes excursions from thence to plunder the sugar-cane 
fields One of the species of the curious hedgehog-like 
insectivora of Madagascar {Cenleies ecaudatus) was 
introduced in the island at the end of the last century. 
The animals live in damp places and lie in a state of 
sleep (— hybernation) m the dry season, sleeping then so 
soundly that they do not awake even when dug up As 
soon as the rainy season begins in November they wake 
up and breed, producing three litters of fifteen or sixteen 
young every year The young follow the mother, who 
calls them with a grunting noise, in a row behind, and 
protects them when molested with her teeth and spines. 
A full-grown male weighs as much as four pounds. The 
animals are so abundant that on a moonlight night with 
trained dogs twenty or thirty may be caught by one 
hunter They are eaten by the working classes. 

Besides these there is a shrew mouse, also introduced 
from the East Indies, a small hare, and the ubiquitous 
common rat, both of which latter gnaw and destroy the 
sugar-cane A stag {Cervus htppelaphas) introduced by 
the Poituguesc inhabits thewooas. It breeds in July and 
August, and casts its horns in December or January. 

We cannot follow the author in his short reference to 
the birds and account of the fish. The coral-reefs of the 
island appear to abound with animal life of all kinds. 
Several of the corals composing them are laid dry con- 
stantly at low tide, and remain exposed to the air without 
injury. Gontastrtra retifonnis and Leptona gracilis are 
cited as examples of such Whilst these corals are in this 
condition, the polyps remain entirely withdrawn, and the 
whole sutface of the coral laid bare is covered with slime, 
which prevents its drying up. 

In the Seychelles, of which a short account is given, 
the giant turtle {Chelone virgatds is kept in ponds as at 
Ascension, and is caught with a rope round the 
and dragged out to be slaughtered when convenient, The 
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author here dug up a Cjccilian {Ccecilia virgaia\ and 
amused hi mb elf with the cunous leaf insect {Phylltum 
siccifohuni) 

The Introduction to the book is followed by a long 
pap^r by Prof Mobms on the P'oraminifcra of the 
Mauritius, illustrated by many finely-executed plate*) 
Amongst other Rhizopods a Haliphyscma occurs, the 
animal which, by a most extraordinary blunder, was made 
out by Hackcl to have a muliiccUiilar structure, and 
supposed to represent a Gaslrxa of modern Limes Prof 
Mobius confiims the obbcrvations of Carter, bavile Kent, 
and Ray Lan Wester, to the effect that the animal is in 
rcahty imply a Rhizopod He has examined the stiuc- 
tureof the Foraminifeious shells which he describes, very 
carefully by means of sections He does nut, however, 
add anything of impoitancc to our knowledge of the 
structure of the soft tissues of the group. 

An account of the Decapod Crustacea by Dr. F 
Richter follows that of the Foraminifera Two crabs of 
most extraordinary habits arc described m this portion 
of the work. Hoth belong to the family Polydectma? 
The crabs of this family have their front claws armed 
with large teeth Latredlc, who hist named the crab 
Polydectes lUpu lifer ^ remarked that a gummy substance 
was always to be lound at the ends of the claws of this 
species, and Dana described the animal as having always 
something spongy in its hands Dr Mobius has discovered 
the leniaikable fact that these things held m the two 
claw'S of the crab arc in reality living sca-anemonies 
These sea-anemonies are attached to the immovable joint 
of each claw, whilst the teeth of the movable joint of 
the claw arc kept buried deep into the Hesh of the sea- 
ancmonics, and thus bold them fast, although each 
anemony can easily be pulled aw.iy from its position with 
the forceps in specimens preserved m spiiits IJie mouth 
of the sca-anemony is .dways Luincd awaj^ from the ciab 
The same curious combination exists in the case of 
another species of the same family but of a diffeicnt 
genus, McUa Ussellata^ which also inhabits Mauritius 
A hguie IS given of this ciab with its pair of Actinias, 
named by Mobius A prehenui^ w'lth fully expanded 
tentacles, held out one in each hand Mobius gives the 
following account of the matter I collcc ted about fifty 
male and female specimens of Meha tesullainj all of 
these held in each claw an Aciima pehen^a. The rc- 
curv^ed hooks of the inner margins of the claw joints of 
the crab arc paiticularly well adapted to hold the Actinias 
fast 1 never succeeded in dragging the living Actinias 
out without mjuiiiig them. If 1 left the fragments of 
them when pulled out lying in the vessel in which the 
Melta was, the ciab collected them again into its clutch 
in a short time If 1 cut the Actinias in pieces with the 
scissors, 1 found them all again in the claws of the crab 
after a few hours It is very probable that the Actinias 
aid the crab in catching its prey by means of their thread- 
cells, and that the Actinias, on the other hand, gain by 
being earned from place to place by the crab, and thus 
brought into contact with more animals which can serve 
as food to them, than they would if ^Cationaiy. This is 
a very interesting case of commensalism " 

The work closes with a long account of the Mollusca 
of Mauritius and the Seychelles by Prof E von Martens. 

H. N. Moseley 


NOTES 

The centenary of the birth of George Stephenson is' not to be 
allowed to pnss by in a fruitless way in Newcastle -upon lync 
Dinners, speeches, trade proccsbions, enthusium and bunting — 
■11 this was 10 be expected in a place so intimately connected 
with the buth uf railways. But more than this will probably be 
done, and we nre glad to hear tliat a scheme ii on foot for com- 
memorating tLe 9Lb of June in a more useful and more lasting 
manner, viz, by providing a "Stephenson College" for the use 


of the houseless but hard-working College of I'bysical Science of 
the U Diversity of Durham in Newcastle. 

The hrcnch Association for the Advancement of Science baa 
been in existence only ten year*!, but in that short lime it has 
met with astonishing' success, and has done some excellent work. 
To the fifteen sections already existing it proposes to add a 
sixteenth, under the np.me of the Section of Pedagogy, and a 
committee of members will discuss its formation at the forth- 
coming meeting at Algiers 'ihe subjects of which the Asso- 
ciation Lakes cognisance are divided into four gionps, viz, 
Malliematical Science*;, Physical and Chemical Sciences, Natural 
Sciences, and Lconomic Scienceo. A goodly list of papers has 
been already announced, among the authors of which wc notice 
some of the most prominent javans in France. We trust, 
however, that the AssoLialion will not degenerate into a great 
excursion organisation, as to some extent it appears to have 
done this year Ihus the meeting lasts for six days, while the 
return ticket*-, issued in connection with the Association under 
very liberal teims, arc good for six weeks, and no less than 
fifteen excursions m the neighbourhood of Algiers have been 
arranged luve of these each occupy a week, and one of them 
a fortnight '1 he great number of applications for tickets both 
from Prance and Sjiain compel us to imagine that in many cases 
the meuiborship of the ^)oclely has been sought this year rather 
for the sake of the tempting excuislons than fur the love of 
science Aprd is one of the most lovely months in the year at 
Algiers, the mean temperature is 165'’ C, with a possible 
lUiiiimum of b‘’, and a possible maximum of 30°. In May the 
mean ttmperaLurc nj 5" C , and there may be eight days of 
rain, while iit Li>-kra the maximum may be as high a*! 40° C 
(104“ F ), and nut more than one day of rain may he expected 
in May A prudamalion has been issued by the local committee 
asking the inhabitants to jjlace rooms at the disposal of the 
visitors. Among those who will cro*;^ the Mediterranean will 
be Admiral Mouclicz, MM Quatrefages, Wurtz, Saporta, the 
naturalist, M CarlailUc, the geologist, and many others, who 
will give interesting paiicrs on a variety of subject*;. 

AsMIon Dilke tried in vam on Tuesday to get the 
House of Commons seriously to consider the ad\i‘-ubihty of 
adopting the decimal system of coinage in this country, It h hope- 
less in the present state of public affairs to induce Parliament to 
attend to a matter of this kind On the widely bencncial results 
of the adoption of the mctiic system in whole or in part we 
have often insisted "Ibat there would be some inconvenience 
111 making the transition, of course every one will admit , but as 
compared to the ultimate beneliLs from the adoption of the 
metric sjstem, they are not worthy of consideration. Mr. Dilke 
does well not to let the mailer drop out entirely of public notice. 

The Thore prize of the Acadcmie des Sciences of Pans has 
been awarded to M. A. Vayssiere, preparalenr des cours de 
/.oulogie h la FacuUedes bcicnceade Marseille, for an anatomical 
memoir of Prosopistoma puncUfrQns^ Lat. Some of our readers 
interested in comparative anatomy may remember having seen 
the original drawings in London last summer, and will be glad 
to know that it will aoon be furihcoming. M. Vay8^i6re is a careful 
expert. 

The French Minister of Public Instruction intends to do a 
great service to science by publishing monthly a rimmi of the 
scientific work being done over France, under the title of Retiui 
dtJ Seuntn. The review v, ill be under the direction of the 
venerable M. H Milne- Ldwards, and will consist exclusively of 
analyses and aunimarie°, but of sufficient detail to give a fair 
idea of the nature of the work being done. It will embrace the 
work of individual and of societies all over the country, and 
each number will contain about 100 pages. 
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M. Dklessk, a member of Lbe Inititutc, vice-president of the 
Geographical Society of Paris, and author of a number of works 
and papers on geology, died m Panii at the age of sixty-lhree 
yean. 

Tub death is announced on the a5th in^t, of Sir Charles 
Reed, M.F., the much -respected chairman of the London School 
Board. 

A METEuROLOGiCAL observatory has been erected at Port-au- 
Fnnce, Haiti, under the care of the Rev. Father Wiek, on 
ground granted by the State It is an octagon of two stones 
and a platform Besides the indispensable instrumentE it has 
electric clocks (for communicating the time to clocks ouUide), 
telephones, microphone!i, phonographs, radiometers, &c 

Tub inaugural meeting of a Society of Chemical Industry will 
be held in the rooms of the Chemical Society, Burlington 
House, Piccadilly, on 'April 4, at 4 p.m This Society 
IS not intended to represent any oue particular branch of 
chemical industry It is hoped that it will be representative 
of many nunufactures — alkah-making, manure- making, the 
textile colour industries, the glass and pottery manufactures, tar 
distilling, soap-making, sugar -making, brewing, metallurgy, the 
manufacture of fine chemicals, and all other industries which 
•how any connection with chemical science 

The newly-issued part of the Medical Reports which are from 
time to time i:]Sued by order of the Inspector-General of Chinese 
Mintime Customs, contains an elaborate monograph by Dr 
Duane B Simmons on the subject of Benben, or the Kakki^ of 
Japan, which includes some interesting notes on the history and 
gcographicai distribution of the disease, and is illustrated by a 
iketch^map. 

Mil BoWDLEB Shaape, F L.S., delivered on 7 'hursday la^it 
the concluding lecture of a series on the " Birds of the World,’’ 
which he has been giving at Tonbridge School. Throughout 
the winter Lectures have been given on VBriou<i Literary and icicn- 
tific subjects by Prof. Henry Morley, Rev. A Lucas, and others, 
and Urge and attentive audiences have shown great interest in 
all the scries. The school already posseisea a small museum, 
whidi is increasing under the auspices of the present head-master, 
the Rev T. B Rowe, who is evidently doing his best to encourage 
a taste for science and literature In the institution under his 
charge 

Every ornithologist should read a little pamphlet recently 
■eni to us by the Dundee Naturalists' Society, entitled *'Thc 
Graliatores and Natatores of the Latuary of the Tay ; the great 
decrease in ibeir numbers of Late years , the causes ; with 
suggeations for its mUigatiou. A paper read by Col. Drummond 
Hay/' The author, whose long residence in the district alluded 
to renders hu experiences doubly interesting, mokes out a good 
GOfie for his friends the birds in regard to tbelr alleged destruction 
of fish and spawn, and no doubt some notice will be taken of his 
itatemenbi at the approaching Fisheries' Exhibition at Norwich. 
The pnnapnl cause in the decreiM of the birds on the Tay he 
attnbutea chiefly to the increased number of gunners on the river, 
who disregard the close-season, while the wilful destruction of 
the sea-birds' eggs olio plays sad havoc amongst their numbers. 
Draiooge ond cultivation of the land has also altered the 
conditions under which certain species nested, and has driven 
them further afield. 

A Conierenoa on the reform of the Educational Code is to 
meet in Lowdon ui the third week in April, end to sit for two 
4^s, for the purpose of drawing up a scries of recommen- 
dntion, to be submitted in the form of a memonal to the 
Vice-President of the Committee of Council. The gentlemen 
invited to attend ore persons conversant with the practical 


working of the public elementary school system, head-masters of 
secondary schools, persons expenenced in education, and others 
interested. InviiaLions have been accepted by the chairmen of 
the Education and School Management Committees of the 
School Boards for London, Liverpool, Birmingham, Leeds, 
Sheffield, Bristol, Bradford, Leicester, and NotUnghtm , also by 
Dr. Abbott, Dr Caldicott, Mr. Eve, Professors Max Miilier, 
Carey Foster, Hennci, Gladstone, and Meiklcjohnj Sir U. 
Kay-S hut tie worth. Sir. John Lubbock, the Rev Mark Fattison, 
and numerous others 

Mr SxEriiEN Bretton, F M S., writes from Eastbourne to 
the Times, under date March 28, that he saw a meteor of great 
splendour that mornmg (1.15 a.m. Greenwich meantime), the 
fineiit he ever observed, Its size was apparently rather Imgcr 
than Venus at her brightest, and for two or three seconds illu- 
mmated the heavens very bnUiantly, Its colour was of an intense 
purple white, and moved somewhat slowly. He first noticed it 
a little south of Regulu<;, and going in direction of Castor. When 
immediately below Freesepe it burst into about five or su frog, 
ments, each about the ^ize of a star of the third or fourth mogni- 
Lude, these assuming a deep fiery [red It then immediately 
disappeared. The night woa e-spcciaily clear; temperatuTC in 
aur about 30^ ; barometer about 29 S50. 

The Committee of the "Frank Buckland Memorial Fund ” 
have decided that the memonal shall take the form of a bu^t to 
be placed in the FishMuEeum at South Kensington , the purchase 
of an annuity to be presented to Mrs Buck land ; and, if there 
be any surplus, it will be applied in some way to promote the 
welfare of the fishennen of this country. The hoaorory secre- 
taries are Col, Bridges and Mr. T Douglas Murray, to whom 
Hubscriptions may be sent at 34, Portland Place 

Smart shocks of earthquake occurred at Agram on March 21 
at 3h. 40111 a.m , duration three secondb, and on March 24 at 
6b 45m. a m., both accompanied by loud subterranean noises. 

There was another earthquake shock at Casamicmola on 
Sunday morning at 6 45. 

M. VAN MaldBren, who was the electrical engineer of the 
Albance, and constructed the so long unrivalled magneto-electric 
machine belonging to this Company, died at BruoseU at the age 
of seventy a few days ago. 

All the obstacles which have prevented the reconstraction of 
the Sorbonne being accomplished, have been removed by M. 
Jules Ferry, and the work will begin immediately. The same 
may be said of the isolation of the Public Library of Paris, all 
the required expropnalions having been decreed, 

The date for admission of exhibits to the International Exhi- 
bition of Electncity at Paris has been prolonged to April 15. 

Thb Geologists' Association Eutcr Excursion wiU, be on 
Monday and Tuesday, April 18 and 19, to Sahsbnry, Stone 
henge, and Vale of Wardour. 

Colonel Paris, the head of the Paris fire brigade, has con- 
cluded his report on the destruction of the Printemps Estobliah- 
ment by proposing that large warehouses be compelled to bghi 
by electricity The burning of the Nice Theatre, which was 
occasioned by a gas exploiion, has given a new Importance to 
that movement. 

M. DE Meritens hu completed the coostnictiOD of one of 
hii magneto-electric engines intended for lighthouse ilhiiiilnation. 
An experimental trial took place on March 23 before MM. 
Becquerel, Cornu, Moocort, and other member! of the T nrhnin ai 
Commission of the Internationai Exhibition, li wu proved 
that with fifteen horse-power his machine illumiiiAtei at once 
more than thirty JablochkofT Jights, and that it couldi at a 
moment*! notice, be U'tcd m a regulator for marine purpose!. 
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Mr. Thomas Edward, the Banff naturalist, has reprinted in 
a separate form some useful and interestinj; pupers on the Pro- 
tection of Wild Birds. The pamphlet is to be had at the 
Banffshire Journal Office. 

The additions to the Zoological Society's Gardens during the 
pa:il week include an Egyptian Gazelle [Gazclla Horcas) from 
Egypt, presented by the Earl of March, F Z S ; a Common 
Genet {Gerutfa vulgaris). South European, presented by the Rev 
F P Voules , a Giant Toad {Bufo agua) from Brazil, presented 
by Mr, Carl llagenbeck , a Long- snouted Snake {Passerita 
rnyefertsans) from India, presented by Mr. H H Black , an 
Amherst’s Pheasant (Thaumalea amherstiiP) from Szechueni 
China, a Black Swan (Cygnus airaius) from AusLialia, pur- 
chased , a Tiger {Felts l^ris), a Bactrion Camel {Cavielus 
bactnanus), a Sambur Deer {Cervtis anstotelis), born in the 
Gardens. 


OUR ASTRONOMICAL COLUMN 

A New Variable Star — On July 26, 27, and 29, 1783, 
D'Agelet observed a star which he twice esstimalLd 6in , and on 
the loat night 6 5m. , it i^i No 5057-9 in Gould’s reduced cata- 
logue, the mean of the three observations giving for 1800, R. A 
IQh 23m 47‘57s and Uecl. + 17“ 19' 42" 8. The only sub- 
sequent observatun we have yet found of this star is in the 
Durihmusterung, where it is rated as low as g 410 j there is 
cousequenily a high probability that it will prove to be a 
remarkable variable. The position brought up to the beginning 
of 1S80 Will be H A. I9h. 27m 22' is , Decl. + 17° 29' 28". 
D'Agelet's original obiiervatiomi will be found at pp 542, 544, 
and 546 of the Histoue CSleste of Lalande 

Minima of Algol, etc , ih 1880 — Prof. Julius Schmidt 
boa published hii observations, or rather the rcJsuUs of hib obher- 
vationa, of Algol and other variable stars, made at Athena during 
the year. On comparing his epochs of uiimma with the 
formula in Prof. Schoafeld\ last catalogue, it will be found that 
Bccording to the most complclcly determined minima the calcu- 
lation IS too late by nearly half on hour But the differences 
between calculation and observation ore very irregular, so that 
if we take a mean of the whole, the true uiinimnin would appear 
to be earlier thau that computed by only mnetecn minutes. 
The minima between August 28 and December 21 are here 
compared. 

According to the obocrvalijns uf ihe same indefatigable 
aatroDomer Afira Ceii was at a maximum between July 20 and 
25, but in iSSo It oidy attained about 42m A maximum of 
R Leporis occurred about November 9 ; the determination is 
aot very certain. The intervals between maximum and 
muumum, and vice vend of a Herculis were as irregular as 
iiwiil. 

The Red Spot upon Jupiter’s Disk.-^Dt Jcdrzejewicz 
hu published some inferences from observatious for abccrtainiug 
the time of rotation of the eastern extremity of the large red spot 
upon the disk of Jupiter, made at hii private observatory at 
Plonsk dunng the winter of 1880-81. The laitrument employed 
is a refractor six-mchei aperture, with powen 225 to 300 In 
December he measured the length of the spot and considen 
that hi 3 own ol^ervitions compared with tkaoe of Prof. Schmidt 
at Athens, indicate that the len^h of the spot remained un- 
c^nged during the winter. On tils askumption he finds for the 
time of rotauon 9h. 55m. 34'4i4s, ±0*13**, by 174 rotations 
between November 25, 1880, and February 5, 1881. Prof. 
Schmidt from 1021 rotations between July 23, 1879, and Sep- 
tember I7i 18S0, obtained the value 9h. 55111. 34'422s. ^ o 051 
for the middle of the spot. In 1862, by oburvations upon a 
spot which he says was much darker and a more favonrable 
object for the purpose than the spot^ observed by Airy and 
Modler in 1834-35, and which wax not much larger than the 
shadow of the third satellite he hod found for the time of rotation 
. 55m. 25 '6842. agreeing with the previonily -determined values 
hue the penod from oburvations of the red spot u 91. greater, 
hof, Schmidt remnrki that it agrees very nearly with thatilieody 
obtained by Mr. Pratt, 

The Minor Planeta.— It appean that the object delated 
by Herr Faliba at the new Observatory of Vienna on the 23rd of 


last month, and which was announced a^ No 220 of the small- 
pUnet group, may prove to be No. 139 Juema, which had not 
been observed since 1874, It was discovered by the late Prof. 
Watson at Pekin on October 10 in that year, while he was engaged 
upon one of the United btateii expeditions for Ihe observation of 
the transit of Venus, and as was reported at the time, without the 
aid of a chart of telescopic stirs, but from bis memory of their 
configuration about the particular siiot occupied liy the planet. 
It was observed on November S by Rumker at Hamburg, but the 
length of obbcrvation was not suITicient to determine the mean 
motion with any degree nf accuracy - hence although the ele- 
ments had been several times brought up to more recent dates by 
Watson, the ))]anet hal not been lecovered up to last month 

By the last Berlin circular it would seem that Ismene will fall 
little short qI Hilda in the length of its rcvuluiijn, and these 
two minors will thus {.land out as exceptional members of the 
group By the latest elements the period of Hilda m 2860 days 
or 7 S32 years, and that of /smtme 2S54 daya or 7 S14 yeara 

Calculation has assigned the shortest penod to No. T49 
Medusa, but this awaits confirmation, perhaps in the next sum- 
mer, when the planet should again come into oppohition accord- 
ing to the impe^ect elements at present available 

PHYSICAL NOTES 

M Plantamour contmiics to study with his Mnsitive levels 
the phenomena of periodic rise and fall of the ground which he 
has observed in Switzerland, He believes he Im established a 
connection between these periods and those of the changes of 
temperature of the earth’s surface, there being an annuat duingc 
of level in an east -west tlireLliou conesponding wilh the mean 
temperatures of the surface during the year 

M Rosens riEiiL concludes from his researches on the sensa- 
tions of colour recently noticed that the three fundamcnUl culonr 
sensations of the Young- Hclmhollz- Maxwell theory correspond 
to the following lints of the pure spectrum. Osange-red, three- 
fourths of the distance from C to U amongst the Frannhofer 
lines, 9, yelitnthgrem three-quarters of the distance from U to E, 
and a blue situated at one- third from F towards G. The prin- 
ciple upon which this selection is made is that the selected tint 
fulfils the following conditions (a) it is cquidi'itint between two 
tints which are complementary to one another ; {b) it prodncei 
with either of the other selected tmls another colour having a 
mmimum of white admixed with it Thus the yellow-green 
chosen is midway between that yellow and that blue which 
produce the best white with one another, and it gives with the 
selected orange-red a yellow more intense than any known yellow 
pigment under equal illumination, and with the selected blue 
gives a green mote intense than the richest green pigment 

M. Henri Decquerel observes that the specific magnetism 
of ozone exceeds that of oxygen, and is much greater than could 
be accounted for by the diflereucc m density of these two tlio- 
tropic forms of the gas 

In view of recent temblc colliery exploalons m Belgium, M. 
Cornel has called attention (m the Belgian Academy) to a possible 
interference of winds, blou ing in an inclined direction, with the 
proper ventilation of mines Moat of the “fiery" Belgian 
mines have two ahafti, one for raising the cool and for descent 
of nir, which, passing along the galleries, is drawn up the other 
shaft by a ventilating engine The orifice of the latter shaft is 

S enerally (unlike that of the other) unsheltered by buildings ; it 
ebouclie^ directly in the air a little above the ground. Obviously, 
then, a strong wmd, blowing with downward inclination towards 
this onfice, might seriously affect the ventilating action. It is 
noted that one explosion m Hainaut on November 19, 1 880, 
followed a night or very high wind, which M. Cornet shows to 
have been capable of depressing ventilation considerably Mines 
with large sections are more dangerous than others in atmosphenc 
perturbations. The true remedy, however (in the author’s 
opinion), is not increoslag the resistance to the air-currents, but 
sheltering the orifices of cTie ventiiatiag shaA:i against deicending 
winds. 

In a recent paper on the optical structure of loe (to the 
Freiburg Society of Natural ist<i) Prof. Klocke finds that wfaik In 
the ice indlTiduals the plane of the secondary axes is fixed by the 
position of the principal axis, they ore subject to no Uw h to 
dilution in that plane 

The phenomenon of verglas occurred at Urbino in Italy twice 
In Januaiy , and from hia obiervations of it Prof. Serpieri con- 
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eludes {RiaL IsU Lomb R^d) that surfiuion of the ram- 
drops 11 not indiiMpsable to its production, Surfusion indeed 
accelerates it, as do aUo violence of wind and intense cold ; but 
a ram with temperature not so low as zero foiling into an air- 
current in rapid motion and below zero (^ves the phcnuincnon 
It IS pointed out, however, that the mist which usually accompanies 
verglas being dnven afamst objects by the wind, and Us par- 
ticles bemg in a state of surfusion (the temperature being below 
zero), priibably contributes to the general result, helping to make 
the icedayer regular and uniform, If the vcrglas be such that 
the drop frcezLii wholly at once, the latter has probably con- 
tained many small crystals of ice. 

M Mercadier sums up his researches on Radiophony by 
saying that he believes that the phenomena arc due to a vibiatory 
movement set up by the alternate heating and cooling, due to the 
intermittent beams of heat-rays, of the gaseous layer adjacent to 
the solid surface at which the radiations are absorbed , being on 
anterior layer in the case of solid bodies, a posterior layer m the 
case of transparent bodies. 

M. Janssen has succeeded m photographing the lumi^rt 
cmdri^c, or ‘'enrth-shmc" on the moon when three days old m 
the photograph the continents’' were to be distinguished clearly 
from the "seas." This dii,|)cisej> of the view soineinues advanced, 
and held, we believe, by sonic must eminent Hstronomers, that the 
'*iiew muon in the aims of the old" Mas an optical illusion. 

Prof D W. Beeiz, of the Technical High School of 
Munich, wishes us to say that in the note (vol xkiii p 442) on 
the modulus of elasticity of rods of caibun, he, and nut Heir 
Ilultz, shuiild have been mentioned as the author of the paper on 
the subject in iVud Ann 


GEOGRAPHICAL NOTES 

At the meeting of the Geographical Society on Monday Mr. 
J. B. Minchin, who has stient some seven years in the country, 
read an excellent paper on Eastern Bolivia, which also included 
Bome observations uii the Gran Chaco. After some pielimmary 
remarks Mr Minchiu dwelt at length on the watei-iystem of the 
country, and, speaking first of the lake*', he inenuoned that 
between the Rivers I’llcomayo and Paraguay, lu the unexplored 
Chaco, the Indiana report the existence of a lake which no 
white man has ever yet seen, but which i^i perhaps near 22” b 
lat The nvers belong to Amazon and Plate systems, and w ith 
the exception of the Paraguay and the Iteiiez, they mostly 
have their sources among ihe highest summits of the Andes. 
The Parapite, Mr. Minchiu added, is the must southerly aJhuent 
of the Amazons, which in some maps has been made to how 
across the Chaco into the Paraj^uay, 1 he Filcomayo also does 
not, as hail be<.n thought, receive any tiibutanes on its course 
through the Chaco, so far as can be learned from the Indians 
Mr, Minchin afterwords alluded to his expedition over the Matto 
Grussi MuiintamSj which he succeeded in crossing for the first 
time, '1 he latter part of the paper was largely devoted to the 
animal and vegetable productions of Eastern Bull via and to the 
coiiimerci.i.t condition of the country. The discussion which 
followed turned chiefly 011 the route of the future into Bolivia, 
whether it would be must advantageous to follow the Paraguay 
route or develop a new one by the Madera. 

Mr. £. G. Ravens'! E iN ha<i nearly completed for the Council 
of the Geographical bociely the large map of Eastern Equatorial 
Africa, on which he has been engaged fur nearly three years 
under the direction of their bcicniihc Purposes Committee 
The original diauiiigs will be reduced bcfoie they are engroved, 
and the map when publiidied will be 111 twenty-lour sheels, and 
on a scale of 1 1,000,000 It will take in the lake region, the 

Upper Congo, niid the Upper Nile, and on the east coait will 
extend from bomali I and to a little south of the Zambesi, the 
precise limits of the map being from 10° N. to 20° S. lat , and 
from 25'’ to 52' £. long A very complete bibliography of 
authorities, compiled pan pcuiu with the map, will be published 
aftcrwanli 

Mr. Hroumton, tn agent of the China Inland Mission at 
Kweiyang-fu, in the provmce of Kweichow, has lately sent 
home an account of a visit which he had paid by invitation to the 
Miao-tsze tribes a short distance off. He hod been told by one of 
them, from whom he had been learning something of the lan- 
guage, that in the third moon of the'yeai| hla people had large 
gaihenngs id the bills, and wu asked to be present at these 


festivities. He accordingly went and had an excellent opportu- 
nity fur observing the manners and customs of this section of 
this comparativery unknown people, lie de^rribea their dress, 
the character of the festivities witnessed, the <>ingular musical 
iiistruments u^cd, &c. The particular tribes vim ted by Mr, 
Broumton are known as the Black (from the coluiir of their 
clothe*i) and the Ka-teo tribes, and live near Hwongping-chow. 

Mr. Cahl Bock is leaving for Siam next week, where he 
intends to make an excursion into the interiur His book, 
'*Thc llradlmntcrs of Borneo," will bo published shortly by 
Messrs, Sampson Low and Co. 

We hear that Mr. Edward Whymper, who has already given 
an account of si me phases of his South American journey to 
the Alpine Club and the Society of Art^-, will retd a paper on 
the Andes of Ecuador before the Geographical Society on 
May 9. 


PRIZES OF THE PARIS ACADEMY OF 
SCIENCES 

AT the public sJancf of the Academy on March 14 the 
annual distiibuLiun of prizes took place, While many of 
these prizes are ofTtred for particular subjects, others are devoted 
to rewarding tlic most important advances made during the year 
in ajiccml departments of science. 

ihe Grand I'nze of the Mathematical Sciences was awarded 
to M Halphen for work on the theory of linear differential 
equations 

In astronomy Mr. Stone receives the Lalande jirize for hia 
stellar researches, fidlowiiig tho^e of Abb (5 de Lacaillc, at the 
Cajie of Good Hope , and the Valz prize goes (o M. Tempel 
for his observations on comets M. Vmot'*) labours in starting 
and editing Lc Citl arc recognised by the award of the Tremont 
prize. 

'Ihe Montyon prize of the mechanical arts is given to M. 
Coinut for his study of the faults of iron plates , the Poncelet 
prize to M. 1 eauid for various works , while a recompenee of 
15CX3 francs on the Bordin foundation h given to M, Lan for 
improved modes of combustion, diminishing the trouble and 
harm fruin smoke, &c (in steel heiting). The extraordinary 
prize of 6000 francs (for improving the emcacy of naval forces), 
and the Flumey prize, are not awarded. 

In physics we find a recompense of 3000 francs given to M, 
Ader, on the Vaillant foundation, for improvements in phonetic 
telegraphy, Ihe grand prize for researches on elasticity of 
crystalline bodies is not awarded 

The jeckcr prize goes to M. Dcmnr^ay for important work in 
organic chemistry , the Gegner prize to M. Jacquclam for 
skill in preparing a large number of substances m a pure state, 
&c 

Two prizes on the Bordin foundation are awarded in geology, 
one to M Gosselet for a geological sketch of the North of 
France, the other to MM. Falsau and Chantre for their geologi- 
cal monography of ancient glaciers and erratic deposits in the 
middle of the Rhone Valley Recompenses on the Gay foun- 
dation are awarded to MM Dcloge and Chevremont for obscr- 
vations on movements of the coast-line in France, 

In medicine and surgery three Montyon prizes are awarded ; 
one to Dr Charcot for his work on localuiation of disorders of 
the brain ; another to I)r Sappery for researches on the lymph- 
atic apparatus of fishes i the third to Dr Jullien fur important 
medical researches On the Bi ^ant foundation M. Cohn is aw aided 
5C00 francs for physiological researches Dr Segund receirea 
the Godard prize for an important work in surgery , Dr. 
Quinand the Barbier prize for researches on the quantity of 
oiygen in human blood in health and in disease. The Dusgate 
prize (having regard to prevention of premature buna!) li not 
given, but MM. Onimui, Peyrand, and Lc Bon ore recompensed 
for their researches. The Boudet prize is awarded to Prof, 
Lister. 

Id expenmental physiology the Montyon priie is given to 
M Bonnier for rchea^ei on the nectaries and coloun of planti. 

The Fons-Melicocq pnze for botanical research in the north of 
France is gamed by M. de Vicq ; and M. de la Chapelle receives 
1000 francs on the De^mazi^res foundation for studies on French 
cryptogams. 

In anatomy and zoology the Grand Prize with "reference to 
distribution 6f marine ammals on the French coast is withbeliL 
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M. Graadidier gams the Savigny prize for researched on the 
fauna of Zanzibar and Madagascar , while the Thorel prize is 
awarded both to M Vavssi^rcs and M. Joly, for ohaervations 
proving a small animal found m streams to be the larva of an 
insect of the family of Ephemerans, 

The Montjon piize for statistics goes to Dr. Kicouz for his 
"Figured Demography of Algeria ” 

We further note tnat M. Birckcl receive •• 1500 franca on the 
Montyon foandation, for an improvement m the Davy lamp, 
and that M Dupuis receives the Delaland-Guenneau pnze for 
hia explorations m Tonkin. 

The published li^t of subjects for prize competition in iSSlj 
1BS2, 18S3, and 1885 comprises the following subjects (briblly 
stated) among others, — Motor for tramways, physiology of 
champimons ; influence of environment on plant-organa ; struc- 
ture and development of cork , internal organisation of European 
edriophthalmale crustaceans, cure of Asiatic cholera , genito- 
urinary organs ; revision of the theory of Jupiter's satellites , 
elasticity of crystalline bodies , origin of atmospheric electricity, 
and causes of electric phenomena m ihuudenitorms , inoculation 
as a prophylactic for domestic animals ; coloured parts of the 
tegumentary system of animals, and fecundating matter of 
animated beings , marine, lacustrine, and terrestrial deposits on 
the French coast since the Roman epoch , botany of the North 
of France , diagnostic signs of death and prevention of premature 
burial. 


MEASURING THE INDEX OF REFRACTION 
OF EBONITE ' 

'DROF BELL found that when an intermittent beam of light 
^ fell on a sensitive selenium cell the sound pioduced 111 a 
telephone (which with a battery was attached to the selenium) 
was not entirely destroyed by interposing a thin sheet of ebmite 
in the path of the mtermiltent rays of light, or, in other words, 
that ebonite was slightly transparent for invisible rays that 
affected selenium It occurred to us some months ago that if 
such invisible rays were at alL of the nature of light, they probably 
suffered retardation in passing through the ebonite, or that 
refraction would take place if the sheet of eliomte w ere replaced 
by an ebonite prism or lens, a result we have been able experi 
mentally to confirm, and at the same time to measure the index 
of refraction 

A H IS a glass lens concentrating a parallel beam coming from 
1 hmc-light on to one hole h in a rapidly revolving brass disk 
C D. Tlus disk wc have constructed many tunes as thick as the 



one employed by Prof. Bell, and have thus succeeded in eliminat- 
ing all the sound produced by the syren action of the disk, so 
disturbing in delicate experiments, bk is a stationary zinc 
screen with a hole in it smaller than the holes in the rotating 
disk. 

I We first tried to focus these intermittent rays on a selenium 
cell by means of an iboHiit lens, and so determine the ^cal 
length of the lens j but as our lens was then not mounted on an 
opbeal bench, so as to be moved parallel to itself, or rotated 
through known angles, and as the rays were invisible, so that our 
eyes could not of course guide us as to the proper position in 
which to put the lens, we failed to succeed in this very delicate 
experiment, which however our auhsequent expenments, now to 
be described, show must ultimately succeed with the lens 
properly mounted. 

2. A small portion of the intermittent light which passed 
through the hole H in the rotatory disk was ailow^ to AsU on 
an ebonite prism K L, by passing through a ilit in a zinc screen 

^ Note eommuiiiuted lo ihe Royal Society by PratefiiBa Ayvtoa and 
Peiry. 


Gj, the sht being arranged parallel to the edge of the ebonite 
prism The prism employed had an angle of 27° '5. H N is 
another zme screen with a slit m it aka parallel to the edge of 
the prism, and placed m front of asentiitive selenium cell s (the cell 
described by us in the account of our experiments on fieeing by 
Electricity' ). This screen M N was moved parallel to itself, while 
on experiinenter listened with a telephone to each ear, and who 
w as placed m another room, so as not to be influenced by seeing 
what changes were being mode in the position of the screen or 
m the pobilion of the ebonite pi ism, I1ie telephones had each 
a resistance of 74 ohms, and the battery 111 electromotive force 
of about 40 volts No direct light fallmg on the selenium, the 
listener at the Lelephones heard nothing for the majority of posi- 
tions of the screen M n, but m one p jsitioii represented in the 
figure a faint distant sound was distinctly heard, which was 
entirely cut off by interposing the hand in front of the selenium, 
or by moving away the prism 

The invisible rays that affect selenium after paB<.ing through 
ebonite are consequently refracted, and some preliminary experi- 
ments, when the ebonite prism was arranged ror minimum devia- 
tion, gave 1*7 as a first rough approximation for the indea of 
refiaction of these rays by ebonite It is interesting to notice 
that the square, 2 89, of this index of refraction is belu ecn the 
highest and lowest limits obtained by ditfercnt experimenters for 
the specific inductive capacity of ebonite, so far agreeing with 
Maxwellk electromagnetic theory of light 

We are now having prisms of ebonite and of other opaque 
substances of different angles mounted on a goniometer stand, 
to enable us to measure the indices of refraction accurately 


MOLECULAR ELECTROMAGNETIC 
INDUCTION^ 

'T'llE induction currents balance which I had the honour of 
'■* bringing before the notice of the Royal Society {Proc 
Roy Soc vol XXIX p 56) showed how extremely sensitive ic 
WB$ to the slightest molecular change in the composition of any 
metal or alloy, and it gave blrung evidence of a pc^ulianty in 
iron and steel which its magnetic properties alone failed to 
account fur We could with all non- magnetic metals easily 
obtain a perfect balance of force by an equivalent piece of the 
same metal, but in the case of non, steel, and nickel it was 
with extreme difficulty that 1 could obtain a near approach to 
a perfect zero. Two pieces of iron cut off the same bar or wire, 
posses'iing the same magnetic moment, never gave identical 
results , the difficulty consisted, that notwithstanding each bar or 
wire could be easily made to produce the same inductive reaction, 
the time during which this reaction took place varied in each 
bar , and although 1 could easily change itb balancing power as 
regards inductive f jrce by a change in the ma^s of ihe metal, by 
heat or magnetism, the zero obtained was never equal to that 
obtained from copper or silver. 

This Jed me to buppobe the existence of a peculiarity in mag- 
netic metals which could not be accounted for except ujKin the 
hypothesis that there was a cause, then unknown, to produce 
the invariable effect 

Finding that it would be impossible lo arrive al the true 
cause without some new method of invcdigation, which should 
allow me to observe the effects from an electrical circuit, whose 
active portion should be the iron wire itself, I con^itructed an appa- 
ratus or electro -magnetic inducluii balance, consisting of a single 
coll reacting upon an iron wire in its axis, and perpendicular to 
the coil itself j by this means the iron or other wire itself became 
a primary or secondary, acconhng as the current passed through 
the coil or wire. Now with this apparatus we could induce 
secondary cumats upon the wire or coil, if the coil was at any 
angle, except when the wire was absolutely perpendicular , m 
this state we could only obtain a current from some disiurbing 
cause, and the current 10 obtained was no longer secondary but 
tertiary 

Ihe whole apparatus however is more complicated than the 
general idea given above, os it was requisite nut only to produce 
effects, but to be able to app-cciatc the direction of the electrical 
current obtained, and have comparalive measures of their value. 
In order to fully understand the mode of experiments, as well 
as the results obtained, 1 will first describe the apparatus 
employed, 

The electro-magnetic induction balance consists— (1) of an 

* Paptr rud at the Royal Society, March 17, by Prof D E Hughei, 
FR S 
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iiutniment for producing the new induction current ; (2) sono- 
meter or balancing cods; (3) rheotome and battery; (4) 
tel^hone. 

Ine essential portion of this new balance is that wherein 
a coil Is so arranged that a wire of iron or copper can 
pass freely through and forming its axis, the iron or copper 
wire rests upon two supports 20 centims apart ; at one of these 
the wire is nrmly clamped by Cvt o binding screws ; the opposite 
end of the wire turn^t freely on its support, the wire being 22 
centims. long, having 2 centims projection beyond its support, 
in order to insten upon it a key or arm which shall serve as a 
pointer upon a circle giving the degrees of torsion which the 
wire receives from turning this pointer A binding screw allows 
US to fasten the pointer at any degree, and thus preserve the 
retmred stress the tune required 

The exterior diameter of the coil is centim* , having an 
Interior vacant circular space of 3) centiin>i., its width is 2 
centims , upon this is wound 200 metres of No. 32 silk-covered 
copper wire. This toil is fastened to a small board so arranged 
that It can be turned through any desired angle in relation to the 
iron wire which passes through its centre, and it can aUo be 
moved to any portion of the 20 centims, of wire, in order that 
different portions of the same wire may be tested for a similar 
stress 

The whole of this instrument, as far as posi^iblc, should be 
constructed of wood, in order to avoid all disturbing inductive 
mfluences of the coil, 

The iron wire at its fixed end is joined or makes contact with 
a copper wire, which returns to the front part of the dial under 
its board and parallel to its coil, thus forming a loop, the free 
end of the iron wire is loined to one pole or the battery, the 
copper wire under the ooard is jomea to the rheotome and 
thence to the battery. 

The coil IS joined to the telephone , but, as in every instance 
we can either pass the battery through the wire, listening to Us 
inductive effects upon the wire, or the reverse of this, 1 prefer, 

S enerally, in order to have no voltaic current passing through 
le w'lre, to join the iron wire and its loop direct to the tele- 
phone, passing the voltaic current throngli the coil. 

In c^er to balance, measure, and know the direcbon 
of the new induciion currents by means of a switching key, 
the sonometer {Proc. Koy Soc., vol, xxix. p. 65) 1 de<>cnb^ 
to the Royal Society ib brought into the circuit The two 
extenor coils of the sonometer are then in the circuit of the 
oattery, and uf the coil upon the board containing the iron wire 
or stress bridge. The interior or movable coil of the sonometer 
is then in the circuit of ihc iron wire and telephone. Instead of 
the sonometer coiuitructed as deiicribed in my pa] er to the Royal 
Society, I prefer to use one formed upon a principle 1 described 
ID CompUi December 30, 187B. This consists of two 

coils only, one of which 15 smaller and turns freely in the centre 
of the outside coiL The exterior coil being stationary, Ihe centre 
coil turns upon an ule by means of a long (20 centims,} arm or 
inter, the point of which moves over a graduated arc or circle, 
taenever the axis of the interior coil is perpendicular to the 
exterior coil no induction lakes place, and u e have a perfect 
xero , by turning the interior coil through any degree we have a 
current proportional to this angle, and in the direction in which 
it is turned. As this instrument obeys all the well known laws 
for galvanometers, the readings and evaluations are easy and 
rapid. 

if the coil upon the stress bridge is perpendicular to the iron 
wire, and if the sonometer cod is at zero, no currents or sounds 
in the telephone will be perceived, but the slightest current in 
the iron wire produced by torsion will at once be heard , and by 
moving the sonometer cod In a direclion corresponding to the 
current, a new zero will be obtained, which will not only balance 
the force of the new current, but indicate its value. A perfect 
zero however will not be obtained with the powerful currents 
obtained by tbe torsion of 2 millima diameter iron wire , we then 
require ipocial orraDgements of the sonometer, which arc too 
compbeated to describe here. 

The rheotome 11 a clockwork having a rapid revolving wheel 
which gives interruptions of currents in fixed cadcncea in order 
to have equal intervals of sound and silence. 1 emplov four 
bichromate cells or eight Daniell’s elements, and they are joined 
through this rheotome to the coil on the stress bridge, as 1 have 
already described. 

The magnetic properties of iron, steel, nickel, and cobalt 
have been so searchlngly investigated by ancient u well as by 


modem scientific authar^, that there seems little left to be known 
as regards its molar magnetism 1 use the word molar here 
simply to distinguish or >ieparate the idea of a magnetic bar of 
iron or steel magnetised longitudinally or transversely from the 
polarised molcLides which are suppos^ to produce its external 
magnetic effecti. 

Molar magnetism, whilst having the power of inducing an 
electric current in on adjacent wire, provided that either has 
motion or a change in its magnetic force, 0.1 shown by Faraday 
in 1832, has no power of inducing an electric current upon 
itself or its own molar constituent, either by motion or change 
of its magnetic moment. Molecular magnetism (ihe results of 
which I believe 1 have been the fir^t to obtain) has no, or a very 
feeble, power of inducing either magnetism or an electric current 
m an adjacent wire, but it possesses the remarkable power of 
strongly reacting upon its own molar wire, inducmg (compara- 
tively with its length) powerful electric currents, In a circuit of 
which this forms a part. 

We may have also both cases existing in the same wire , this 
occurs when the wire is under ihe influence of stress, either 
external or internal , it would have been most difficult to separate 
these two, as it was in my experiments with the induction balance 
without the aid of my new method. 

Ampere's theory supposes a molecular magnetism or polarity, 
and' that molar magnetism would be produced when the molecu- 
lar magnetism became symmetrical , and his theory 1 believe is 
fully capable of explaining the effects 1 have obtained, if we 
admit that we can rotate the paths of the polariacd molecules by 
an elastic torsion. 

Matteucci made u'^e of an inducing and secondaiy coil m the 
year 1847 [Compt, rend t. xxiv. p. 301, 1847), oy means of 
which he observed that mechanical strains increased ordecreaiied 
the magnetism of a bar inside this coil. 

Werthcim published in the Comftes rmdus, 1852 (Compt fend, 
t. XXV. p 702, 1852), some results similar to Matteucci , but in 
the Annalis dt Chimie et di 1857 {dnft dt Chwm H de 

Phys (3) t 1 p 385, 3857), he published a long senes of most 
remarkable expen men ts, m which he clearly proves the influ- 
ence of tonion upon the increment or decrement of a magnetic&l 
wire. 

Vilan showed {Poggmdofff's Annaltn^ 1 868) increare or 
diminution of magnetism by longitudinal pull according as 
the moguetising force i& less or grcaler than a certain cntical 
value 

Wiedermann (Wiedermann’s '* Galvanismus,” p 447), in bis 
remarkable work, "Galvanlsmus,” says that an iron wire 
through which an electric current is flowing becomes magnetised 
by twisting the wire. This 1 have repeated, but found the effcLts 
very weak, no doubt due to the weak battery I use, viz. four 
quart bichromate cells 

bir W. Thomson shows clearly in his remarkable contnbution 
to the Tians Roy, Soc,, entitled ''Effects of Stress on 
the Magnetisation of Iron, Nickel, and Cobalt ” {Phil Trans, 
May 6, 1878), the critical value of the magnetisation of the^e 
metals under varying stress, and also explains the longitudinal 
magnetism producea by Wiedermann as dne to Ihc outside molar 
twist of the wire, making the current pass os in a spiral round a 
fixed centre, Sir William Thomson also shows clearly the effects 
of longitudinal os well as transversal strains, both as regards its 
molar magnetism and its electric conductivity 

My own researches convince me that we have in molecular 
magnetism a distinct and separate form of magnetism from that 
when we develop, or reader evident, longitudinal or transversal 
magnetism, which I have before defined as molar, 

Molecular magnetism is developed by any flight strain or twist 
other than longitudinal, and it is only developed by an clastic 
twist , for however much we may twist a wire, provided that its 
fibres are not f cparaled, we shall only have the result due to the 
reaction of its remaining elasticity. 

If we place an iron wire, say 20 centims. long, 1 miUim. dia- 
meter. in the axis of the coil of the electro -magnetic balance, 
and u this wire is joined, as described, to the telephone, we find 
that on passing an electnc current through the mducing coil no 
current is perceptible upon the iron wire , bat if we give a very 
slight twist to this wire at its free end — one-eighteenth of a turn, 
dr 20“ — we at' once hear, clear and comparatively loud, the cur- 
rents passing the Coil ; and although we only gave a alight elastic 
twist of 20” of a whole turn, and this spread over 20 centims. in 
length, making an extremely slight molar spiral ; yet the effects 
ore more powerful than If, using a wire free from streia| we 
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turned the whole coil 4 o\ The cnnent obtuned when we turn 
the coll, dj juist mentioned, 19 secondary, and with the coil at 
any angle any current produced by iti action, either on a copper, 
iilrer, Iron, or Rteel wire ; in fact it ii simply Faraday’s discovery, 
but the current from an elastic twist is no longer secondary under 
the same condition*;, but tertiary, as I shall demonstrate later on 
1 he current passing through the coil cannot induce a current 
upon a wire perpendicular to itself, but the molecules of the 
ontside of the wire, being under a greater elastic stress than the 
wire Itself, they are no longer perpendicular to the centre of the 
wire, and con<icquently they react upon this wire as separate 
magnets would upon an adjacent wire It might here be readily 
supposed Lhat a wire having several twists, so a haed molar twist 
of a gi\eii amount would produce similar edect'?. It however 
does not, far in most cases the current obtained from the molar 
twhiU ore m a contrary direction to that of the elastic tomon. 
Thua, if I place an iron wire under a nght-handed elastic twist 
of 20° I nnd a positive current of 50" sonometer, but if I 
continue this twist so that the index makes one or several entire 
revolutions, thus giving a piermonent molar twist of several 
turns, I find unoii leaving the index free from any elastic 
torsion, that 1 have a permanent current of lo", but it is no 
longer positive but negative, requiring that we should give an 
clastic torsion m the previous direction, 111 order to produce a 
positive current Here a permanent clastic torsion of the mole- 
culrs u set up in the contrary direction to its molar twist, and we 
have a negative current, overpowering any positive current which 
should have been due to the twisted wire 

The following table shows the inAuencc of a permanent twist, 
and that the current obtained when the wire was freed from its 
elastic torsiQii was in opposition to that which should have been 
produced by the permanent twist Thus a wcLbiofttncd iron 
wire I mill 101 in diameter, giving 60° positive current for a 
right handed clastic torsion of 20°, gave after l°'8o permanent 
torsion a negative current of 10° 


1 complete permanent torsion (right-handed) negative 

2 II If II 


4 

5 

b 

7 

8 

9 

10 


II 
II 
II 
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II 
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10 

15 

15 

16 
12 
10 
5 
4 
3 
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At thu point the fibres of a soft wire commence to be[)arate, 
and we have no longer a complete single wiie, but a helix of 
separate wires ujion a central structure 

If now, instead of passing the current through the coil, I pass 
it through the wire, and place the telephone upon the coil 
circuit, I hod that I obtain equally as strong tertiary currents 
upon the coil as in the previous case, although m the first case 
there was produced longitudinal electro -magnelism m {he per- 
pendicular wire by the action of the coil, but la the latter case 
none or the most feeble electro-magnetism was produced, yet in 
these two distinct cases we have a powerful current produced 
not only upon its own wire, but upon the coil, thus proving that 
the effects are equally produced both on the wire and cod. 

If we desire, however, in these revcriiible eflects to produce in 
both cases the same eleclromotiva force, we must remcmijcr that 
the tertiary current when reactmg upon its own short wire 

E roduces a current of great quantity, the coil one of comparative 
ighcr intensity. We can, however, easily convert the great 
quantity of the wire into one of higher tension by passing it 
through the primary of a small induction coil whose resistance 
15 not greater than one ohm. We can join our telephone, 
which may be then one of a high resihtance, to the secondary of 
thli induction cod, and by this means, and without changing the 
resistance of the telephone, receive the same amount of force, 
cither from the iron wire or the coil. 

Finding that iron, steel, and all mopietic metals produce a 
current by a slight twist, if now we replaoe this wire by one of 
copper or non-magnetlc metals we have no current whatever by 
on elastic twist, and no ejects, except when the wore itself is 
twisted spirally in helix , and whatever current we may obtain 
from copper, &c., no matter if from its being in spiral or from 
not being perpendicular to thei axis of the cojls, the emrents 
obfcaiiMd wUl be iiivanably secoudary and not tertiary. If we 
replace the copper by an iron wire, and give U a certali^ fixed 
torsion, not passing its limit of elasticity, we hud that no in- 


crease or decrease takes place by long action or time of being 
under strain Thus a ware which gave a sonometric force of 
50' at the hrat observation remained perfectly constant for seve- 
ral days until it waq again brought to zero by taking off the 
strain it had received. Thus we may conmder that os long as 
the ware preserves its eU'^ticity, exactly m the same ratio will it 
preserve the molecular character of its magnetism 

It 19 not necessary to use a wire to produce these effects , still 
more powerful currents are generated in bar^, ribboni;, or shccis 
of iron , thus no matter what external form it may possesii, it 
still produces all the cfTccls I have desenbed 

It requires a great many permanent twists 111 a wire to be 
able to see any effect from these twists, but if we give to a wnre, 

I millim. diameter, forty whole turns (or until its fibres become 
sepiraied) we find some new effects , we hud a small current of 
10' in the Kame direction as its molar twist, and on giving a 
slight twist (20°) the sonometric value of the sound obtained is 
80° instead of 50", the real value of a similar untwisted wire ; 
but it> explanation will be found by twihtmg the wire m a con- 
trury direction to its molar twist We can now approach the 
zero but never produce a current in the contrary durction, owing 
to Ibc fact that by the spiral direction, due to the fibrous molar 
turns, the neutral position of its molecule is no longer parallel 
with Its wire, but parallel with its molar twiist, consc([ucntly an 
elastic strain in the latter cose can only bring the molecules 
parallel with its wire, producing no current, and in the first case 
the angle at which the reaction takes place is greater than before, 
con*.equentIy the Increased value of its current 

The measurements of electric force mentioned in this paper are 
all siinomctric on an arbitrary scale Their absolute value has 
not yet been obtained, as we do not, at our present stage, require 
any except comparative measures.^ Thus, if each wire is of 1 
milliin diameter and 20 centims long, all render the same stress 
111 the axis of its coil I find that the following are the sonometric 


rgrees of value — 



Soft iron 

60 

Tertiary current. 

Hard drawn iron 

50 

If f 1 

Soft steel 

45 

II ji 

Hard tempered steel 

10 

11 PI 

Copper, silver, Slc 

-0 

II PI 

Copper helix, 1 cenliin. diameter, 



20 tui ns in 20 centims. 

45 

Secondary currents. 

Iron, spiral, diUo 

45 

*1 If 

btcci 

45 

IP IP 


The tertiary current increases with the diameter of the wire, 
the ratio of which has not yet been determined , thus an ordinary 
hard iron wire of i millim. diameter giviiig 5*^"i ^ millims 

ditimeicr gave loo” , and the maximum of force obtained by any 
degree of torsion is at or ueai its limit of elasticity, as if in the 
same time we also pass this point, producing a permanent twist, 
the current decreases, as I have already hhown in the cose of a 
permanent twist Thus, the critical point of i millim. hard iron 
wire v^as 20" of torsion, but in hard steel it was 45". 

I.ongitudmal strains do not produce any current whatever, but 
a very flight twist to n wire, under a longitudinal strain, pro- 
duce 1 its maximum effects - thus, 20” of tonion being the critical 
poiiiL of iron wire, the same wire, under longitudinal btrain, 
required but from 10“ to 15°. It is very difficult however to 
produce a perfect longitudmal strain alone I have therefore 
only been able to try the effect of longitudinal strain on fine 
wires, not larger than i millim m diameter, but as m all cases no 
effect whatever was produced by longitudinal strain alone, 1 
believe none will be found if absolutely free from torsion. The 
molecules m a longitudinal strain are equally under an clastic 
strain as in torsion, but the path of their motion is now parallel 
with iis wire, or the zero of electric inductive effect, but the 
compound strain composed of longitudinal and transverse, reail 
upon each other, producing the increased effect due to the 
compound strain 

The senumeter ii not only nscfal for showing the direction of 
the current and measuring it by the zero method, but it also 
shows at Once if the current measured is secondary or tertiary 
If the current is secondary its penod of action coincides with 
lhat of the sonometer, and a perfect balance, or zero of sound, 
is at once obtained, and its value in sonometric dcCTees given, 
but if the current is ternary, no zero is possible, and If the value 
of the tertioiy is 6o", we find 6o" the nearest approach to zero 

* 9 d” iDDDmtter hu ih« isiih elBCtromotivi force u a° 10 of a Dulell 
battery 
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poHible But by the aid of separate induction coils to convert 
the Becondary into a tertiary, a perfect zero can be obtained if 
the time of action nnd its force correspond to that which we 
Miiih to measure 

If 1 place a copper wire in the balance and turn the coils at an 
angle of 45", 1 obtain a current which can be perfectly balanced by 
thefonometerat 50”, proving, as already raid, that it is secondary. 
If 1 now replace ihc copper by an iron wire, the coil remaining 

45°i f have again exatlly the same value U r the iron as copper, 
VIZ., 50°, and in both cases secondaiy Now, it is evident that 
in the of the iron wire (here was produced at each passage 
of ibe current a strong tlectro -magnet, but this longitudinal 
magnetism did not either change the character of the current or 
Its value in force. 

A most beantiful demon^-t ration of the fact that longitudinal 
mognetism produces no current, but that molecular magnetism 
can act equally aa well, no nutter the direction of the longi- 
tudinal magnetism, consists in ruruimg an iron wire in a loop, 
or taLing tno parallel but separate vires, joined electrically at 
their bxed end^, the free ends being each connected vith the 
circuit, ^o that the current generated must pass up one wire and 
dovn the adjacent one On testing this loop, and if there are 
no internal ^trains, complete silence or absence of current will 
be found. Now, giving a flight torsion to one of these wires in 
a given direction, we find, •^ay 50" positive; IwuiLing the parallel 
wire in a similar direction produces a perfect zero, thu*., the 
current of the second mu'^t have balanced the positive of the 
first, ]f, instead of twisting )l in similar directions, vc tvist it 
in the conlraiy direction, the sounds are inci eased in value fiom 
50'’ positive to 100° positive, shoving, in this latter case, not only 
a twofold increase of force, but that the currents in the iron 
wires travelled up one wire anddovn the other, notwithstanding 
that both were sirongly magnetic by the influence nf the coil in 
one direction, and this expenmeni also proves that its molar 
magnetism had no effect, as (he currents are equally strong in 
both diiections, and both vires can double or efface the currents 
produced in each Jf instead of tvo vires ve lake four, we 
can produce a zero, or a current of 200°, and with twenty vires 
wc liavc a force of 1000°, or an electromotive force of two volts 
W’e have here n means of multiplying the effects Ijy giving an 
elastic torsion to each separate v ire, and joining them eketn- 
calJy in Icnaion If loops are formed of one iron and one 
copper virc, we can obtain both currents from the iron wire, 
positive and negative, hut none from the copper, its rS/e is 
simply that of a conductor upon which torsion has no effect, 

f have already mentioned that internal strains will give out 
tertiary currents without nny external elastic strain being put on 
In the case of uroii wire these disappear by a few twists in both 
directions, but in flat bars or forged iron they are more per- 
manent , evidently portions of these bars have an elastic strain, 
whilat other portions are free, for I find a difference at every 
inch tested the instrument however is so admirably sensitive 
and able to point out not only the strain but its direction, that 1 
have no doubt its application to large forged pieces, such aq 
shafts or cannon, would bring out most interesting re'^ults, 
besides its practical utility ; great care is therefore necessaiy in 
these experiments that we have a wire free from internal strains, 
or that V c know tbeir value. 

Magnetising the iron wire by a large steel permanent magnet 
has no effect whatever. A hard steel wire thu<i placed becomes 
strongly magnetic, but no current is generated, nor has it any 
influence upon the results obtained from molecular movement, 
as in clastic torsion. A flat wide iron or steel bar shows this 
belter than iron wire, as we can here produce transversal instead 
of longitudinal, but neither shows any trace of the currents pro- 
duced by molecular magnetism. 1 have made many extieri- 
ments with wires and bars thus magnetised, but os the effect in 
every case was negative when freed from experimental errors, I 
will not mention them , but there is on^ very interesting proof 
which the instrument givec, that longitudinal mognebsm first 
passes through its molecular condition before end during the 
discharge or recompo<iition of its magnetism For this purpose, 
using no battery, 1 join the rheotomc and telephone to the coil, 
the wire having no extenor circuit. If 1 sirongly magnetise the 
two ends of the wire, I find by rapidly moving the coil that 
there is a Faredaic induction of 50° at both poles, but veryhttle 
or none at the centre of the wire ; now fixing the coil at the 
central or neutral point of the wire and listening intently, no 
lounds are heard, but the instant I give a slight elastic torsion 
to tha free pole, a rush of electnc tertiary induction is heard, 


I whose value is 40°. Again, testing thu wire by moving the 
coil, 1 find only a remaining magnetism of to, and upon repeat- 
ing the experiment of ela*>bc torsion I find a tertiary of 5 ; tbui 
we can go on gradually discharging the wire, but its discharge 
will be found to be a recomposition, and that it first passed 
through the ^tBge 1 have mentioned. 

Heat has a very great effect upon molecular magnetic effects. 
On iron it increases the current, but in <iteel the current la dimin- 
ished. For experimentiiig on iron wire, w hich gave a tertiary cur- 
rent of 50° Mhitive (with B torsion of 20°), upon the application of 
the flame of a spirit-lamp the force rapidly increa.ic 5 (care being 
taken not to approach rcd-hcat) until the force Is doubled, or 
100 positive The barne effects were obtained in either direc- 
tion, and Wire not due to a molar twast or thermo-current, as if 
care had been taken to put on not more than 10° of torsion, the 
wire came back to zero at once on removal of the torson Hard 
tempered steel, whose value was icy whilst cold, with a torsion 
45% become only 1° when heated, but returned (if not too 
much heated) to 8° when cold 1 very much doubted this ex- 
periment at first, but on repenting the expenmen t with steel 
several times 1 found that on heating it 1 had softened^ the ex- 
treme hard (yellow) temper to that of the well-knovn blue 
temper. Now at blue temper, hot, the value of steel vaa but P 
to 2 , whilst soft iron of a similai size gave 50° of force cold, 
and 100° at red heat Now ns 1 have already shown that the 
effects I have described deiiend on molecular elasticity, it proves 
at least, as far as iron and steel arc concerned, that a compara- 
tively perfect elastic body, such as tempered Bird, hos init slight 
iiiokcular elasticity, and that heat reduces it, but that sok iron, 
having but little molar elasticity, has a molecular elasticity of a 
very high degree, which is increased by heat. 

T be objects of the present paper being to bring the experi- 
mental facts before the notice of the Koynl Society, and not to 
give a theoretical solution of the phenomena, I will simply add 
that if we assume with I'oisson that the paths of the molecules 
of iron are circles, and that they become ellipi^es by compres'^ioD 
or strain, and also that ihey arc capable of being polarised, it 
would suflicirntiy explain (he new effects 

Joule has shown that an iron bar is longer and narrower during 
magnetisation than licfnre, and in the case of (he transverse 
strain the exterior portions of (he wire arc under a far greater 
strain than (hose near the centre, and as the polari<>ed ellipses are 
at an angle with the molecules of the central portions of the 
wire, its polarisation reacts upon Ihcui, producing the compara- 
tively strong electric currents 1 have described. 
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TOda, plates 5 to 7, — Wm Maclcay, on a new species of 
Galaxitfi, with remarks on the distribution of the species ; on a 
new species of Otolithui and of Synaptura,— Rev. £. T. Woods 
and F. M. Bailey, on the fungi or New South Wales and 
Queensland. — Rev. £ T Woods, on the littoral marine fauna 
of North-East Australia , on a fossUiferous bed at the mouth of 
the Endeavour River; on the hibita of some AuiCralian Ecluni. 
— E. P, Rainsay, on ■ new speciea of Ollgerui ; note on Galeo~ 
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firdo Raynar%. — Prof, Rilph Tate, rectification of the nomen- 
cUture of Purfiura anoma/a, An gas. — E. Meyriclc, descriptions 
of Australian Microlepidoptern , parts 3 and 4, Tineina — J 
Brazier, on a'_new variety or Puhmus Caledontcui 


SOCIETIES AND ACADEMIES 

1. ON DON 

Chemical Society, March 17, — Prof. Roscoe, president, in 
the chair. — The following papers were read . — On the volume 
of mixed liquidN, liy F D Brown, 'llie author has determined 
with very great care the alteration m volume which lakes place 
when various liquids arc mixed The liquids experimentea wiih 
w'ere esrhon disulphide and benzene, carbjn drulphide and car- 
bon tetrachloride, carbon tetrachloride and benzene, dichlorcthane 
and benzene, dibromethanc and benzene, and carbon tetra- 
chloride and toluene The exiierimcnts were made at 20° C 
The author cnnclndes that these changes of volume are depen- 
dent on (he chemical character of Lhe molecules, and not on 
mch physical properties as vapour trnsion, molecular volume, 
&c. — On the action of alcohol on mercuric nitrate, by K 
Cowper When mercury la dissolved in twelve times its weight 
of mtric acia (i 3), the solution allowed to stand until all niLrou<; 
fumes have escaped, and twelve parts by weight of pure alcohol 
added, a crystalline precipitate is formed, wiili nr without heat- 
ing, which the author has invesLigateil ; it has the consiitution 
(CglTsTlggOgltNOglg , hc has uKo prepared the hydrate and 
oxalate of the dyaU radical (CgH-HggOg). — On boron hydride, 
hy F, Jones and K T. '1 aylor Magne*>iuiu boride is first pre- 
pared by heating a mixtuie of recently- ignited boric anhydride, 
wiLli twice Its weight of magnesium dust, m a covered cmcible. 
On treating the niagncsium boride with hydrochloric acid, boron 
hydride is obtained, always however mixed wilha large excess 
of hydrogen. Its composition is probably 11 If j, , it resembles 
m many uf its properties arsine (AsHg) .and stibine (bbHi) — 
On the action of aldehydcii on phenanthraquinonc in presence 
of ammonia, by F R, Japp and £. Wilcock — On the action of 
benzoic acid on napihihaquinone, by F. R J^pp a«d N H J 
Miller —Note on the appearance of nitrous ncid during the 
evaporation of Wiiter, hy K Warington '1 hc author proves 
that the nitrous acid is always denveu from the atmosphere or 
from the products of combustion from the source of heat U'^ed 
for evajioraliiig , he also ^ave some account of the marvellously 
delicate test proiiostd hy Gness for nitrous acid The solution 
is acidihed, and some sulphanilic acid with some hydrochlorate 
of naphthylamin added, if nitrons acid he present, equal to one 
part of niirogen in locx) millions of water , a rosc-red tint is 
devcinpcil — On the hweet principle of Sm\lax ^iytophyUa^ by 
Dr Wright and Mr. Rennie — Note on usnic and and ^omc 
products of ns decumpositKin, by the late j. Stenhouse and C. 
E. Gnivta — On ihc absorption of solar rays by atmospheric 
ozone, and on the blue tint of the almospbcrc, by W N, 
Hartley Tlie author concludes that the higher regions of the 
atmosphere contain much more ozone than Lhe layers near the 
earth’i surface, and that the blue lint of the atmosphere ib 
largely due to ozone ^On the nature of certain volatile products 
contained in crude coal-tar benzenes, by Watson Smith — On 
New Zealand Kauri gum, by E H Rennie. On distillation 
this gum yields a terpene, boiling at 157*’-158'‘ 

Geological Society, March 9.— Robert Etheridge, F R.S , 
president, m the chair —Robert Thompson Burnett, William 
Erasmus Darwin, Charles James Fox, and the Rev T. Granger 
Hutt were elected Fellows of the Society.— The following com- 
municatii ni were read — Desenption of porta of the skeleton 
of an Anomodont reptile {Platypodosaurus rebusUu, Ow ) 
Port II. The Pelvis, by Prof. Owen, C B , F.R.S. In ibis 
paper lhe author described the remains of the pelvis of Platypo- 
dosarus robustus, which have now been relieved from the matrix, 
including the sacrum, the right “os innominatum," and a great 
part of the left ilium. There ore five sacral vertebrz, which 
the author believes to be the total number in IHatypodosanrus, 
The npural canal of the last lumbar vertebra is 8 lines in 
diameter, and of the fir^t sacral 9 lines, diminUhlng to 6 lines 
in the fifth, and indicating On expansion of the myclon in the 
saonl region, which ii m accordance with the great development 
of the hind limbs, The sacral vertebne increase m width to lhe 
third ; the fourth has the widest centrum This coalescence of 
the vertebne justifies the considention of the moss, os in Mam- 
malia, as one bone or "sacrum," which may be legoHed oi 
approaching in shape that of the Megathenoid manunaL, 


although including fewer vertebne Its length is inches , its 
greatest breadth at the third vertebra, inches. The Ilium 
forms the anterior and dorsal walls of the acetabulum, the pos- 
terior and postero ventral walls of which are formed by the 
ischium and pubis. The diameter of its outlet is 3 inches, the 
depth of the cavity inch; at its bottom is a fossa inch 
broad The foramen is subcircular, I inch in diameter The 
ventral wall of tlie pelvic outlet is chiefly formed by Lhe pubis ; 
it is a plate of bone 6 inchts broad, concave externally, convex 
towards the pelviccavity The subacetabular border is 7-8 lines 
thick, it shows no indication of a pectineal proCiS^ or of a 
prominence for the ^upport of a marsupial bone The author 
remarks that of all examples of pelvic structure in extinct Rep- 
tiliB this departs furthest from any modification known m exUt- 
jng types, and makes the nearest approach to the Mammalian 
pelvis. Fhia is shown especially by the number of sacral verte- 
brK and their breadth, by lhe brcaath of the iliac bones, and by 
the extent of confluence of the expanded ischia and pubes — 
On the order Tbenodontia, with a description of a new genus 
ami species {Ailuromurus fehnu^, Ow ), by Prof Owen, C B , 
F R S. The new form of 'Ihcriudont reptile de-cnbed by the 
author in this paper under the name of A^Jurosaurus felinus is 
represented by a hkuU with the lower jaw, obtained by Mr. 
Thomas Bain from the Trias of Gough, in ihc Karoo district 
of South Africa The post-orbital part is broken aw ay. The 
animal is monnnanal , the alveolar border of the upper jaw is 
slightly smuoub, concave above the lncl^o^s, convex above the 
canines and molars, and then straight to beneath the orbits. 
1 hc alveolar border of the mandible is concealed by the over- 
lapping teeth of the upjwjaw, its symphysis is deep, slanting 
backward, and destitute of any tnee of suture, the length of 
llic mandible is 3J inches, which was probably the length of the 

skull. The incisors are and the molars probably ^ ^ 

S-5 ^ S-S 

or all more or less lanianform. The length of the ex- 

serted crown of the upper canine is 12 millims ; the not of the 
left upper canine was found to be twice this length, extending 
upwards and backwards, slightly expanded, and then a little 
narrowed to the open end of the pulp-cavity There is no 
trace of a successional canine ; but the condition of the 
pulp cavity and petnfied pulp would seem to indicate re- 
newal of the working part of the canine by continuous 
growth The autlior infers that the animal was mono- 
phvodont ^Jurosaurus was said to be mo*.! nearly 
allied to Lycosaitrusf but its inci‘>or formula is Dasyurine. 
With rcganl lo the characters of the Thenodontia the author 
remarked that we may now add to those given in his " Catalogue 
of South African Fossil Reptiles " that the humerus is perforated 
by an entepicondylar foramen and the dentition mnnophyidont 
— Additional observaLions on the superficial geology of British 
Columbia and its adjacent regions, by G M. Dawson, D Sc. 
This jiaper 11 in continuation of two already publi'.hed in the 
.Society’s journal (vol xxxi p 603, and vol. xxxv p 89) In 
subsequent examinations of the southern part of the interior of 
British Columbia the author hab been able to find traces of 
glaiiation in a north to south direction as for as or even beyond 
the 49th parallel. Iron Mountain, for instance, 3500 fert aTOve 
the neighbouring valleys, 5280 feet above the sea, has its summit 
strongly ice-worn In direction N. 29“ W. to S 29“ E. Other 
remarkable instances are given which can hardly be explained by 
local glaciers ; boulder-cfay is spread over the enlire district , 
terraces are cut In the rearranged matenal of this, bordenng the 
nver- valleys, and at greater elevation*) expanding over the higher 
parts of the plateau and mountains. At Mount It-ga-chuz they 
are 5270 feet above the sea. The author considers that the 
higher terraces can only be explained by a general flooding of 
the district Some of the wide trough-like valleys of lhe plateau 
contain a silly material whidi the author regards as a glacial 
mud. North of the 54th parallel and wrest of the Rocky Moun- 
tains similar evidence of glaciation la obtained ; erratics are 
found in the Peace and Athabasca basins. The fjords of British 
Columbia are extremely glaciated, the marls being genemlly in 
conFormi^ with the local features , terraces are scarce and at low 
levels The Strait of Geoigia was filled by a glacier which over- 
rode the south-east part of Vanconver’s Island , evidence is given 
to show that this ice came from the neighboanng mountainoiu 
country. Queen Charlotte's Island shows evidence of local 
glaciation, Bonlder-claya and stratified drifts are found, with 
occaaional Arctic shelJi. The author considers that the most 
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probable explanation of the phenomena of the whole region la to 
suppose the former existence of a great glacier inai^s resembling 
the inland ice of Greenland, and that the Glacial period was 
dosed by a general submergence, dnnng which the drifts were 
deposited and, at its dohe, the terraces cut 

Photographic Society, March 8, — J. Glai(«her, F.R S , 

y resident, in the chair— Papers were read by Mr. Payne 
emiiDgs on art photography. It was asserted that unfavouiable 
criticisms, both from artists and the pre^>s, had been the result 
from the exhibition of works which deserved such seventy, and 
that to raise the status of art in photography more attention must 
be given to art-nileiw — Also by Mr. Etlwin Cocking, on notes on 
photography and art An incisive cfimpnrihon was drawn lict ween 
the art of the painter and that of the phutographei, showing the 
essential difference between the two m the production of a 
pictorial work, both in the modus optrandi of production and the 
individuality capable of being infused into each result. Also 
that art m photography required a totally difTerenl training to 
that neces'-ary for the painter, and that the lime hod arrived when 
special instruction by a thoroughly organised school for art 
photography had become absolutely necessary. 

Institution of Civil Engineers, March 22 —Mr. Aber- 
nethy, F.R.S K , president, in the chair — The paper rend was 
on the comparative endurance of iron and mild sUel when 
exposed to corrosive inflneiiLCs, by Mr 1 ) Thillips, M Inst C E, 

Paris 

Academy of Sciences, March 21. — M Wuitz in the chair. 
— The following papers were read — On determination of the 
masses of mercuiy, Venu--, the Earth, and of sedar p.ir'ilHx, by 
M J'lsscrand — Observations of h aye's comet, at Paris Observa- 
tory, liy MM lisscraiul and Thgourdon — On the ]iossibiliiy of 
making sheep refractory to anthrax Ihroiigh ]ircvtnlive inocula- 
tions, by M. Pasteur, with MM. Chauiberland and Uoux M 
Pasteur controverts M Toussaint’s views on the subject, and says 
his method IS veiy unccilain. — Ihc vaccine mailer of antlirax, 
by the same. A wholly harmless haclermm can be got from the 
most virulent by cullivalion in animals HifTerent from those apt to 
take the disease There are is miny distinct germs as theie arc 
different kinds of virulence — Researches on fonriic ethers, by 
MM Uerlhclot and Ogier They are formed with absorption of 
heat — Ncav navigation-maps, giving hoih the direction andfone 
of the wind in the Indian Ocenn, by M llranlt Mrieorn- 
logically the parts of lhai ocean above and below the equator are 
distinct (ind the author indicates how) - — On the operations of 
the Syndical Association of the llericrs ArrondisBcnienl to oppose 
phylloxcia, by M Jans-an — Report on the work of the Council 
of Public Ilygiinc mid Salubrity, by M PrezBn9on —On the 
surface wilh sixteen singular points and 0 hincimns with two 
vanables, by M. Darboux. — On the functioinl derermiiiani of any 
number of binary ft irm^, by M Lc Paigc —On die dreomposuum 
into primary factors nf unifortu functions having a line <»f es'^enlial 
singular points, by M Picard.— On certain simultaneous linear 
dirferential equations' noth partial derivatives, by MM Puanl 
and Aiipell —On generator nnlygims of a relation between 
several imaginary variables, by M 1 ecornu — Solution tif a 
general problem on series, by M Andre — On linear diflerential 
equations with algebraic integrals, by M. Pome in.' — On the 
distribution t»f enenjy in the normal solar spectrum, by 
Prof Langley. 'I he total heat coming from the sun to 
the earth is much greater than has been believed (even 
in estimates accused of exaggeration) If the totality of the 
solar radiations leiiehcd us we should have a sensation nf blue 
rather than while, (The author studied the absorption for caih 
my). — On a synthetic apparatus reproducing the phenomenon 
of circular double refraction, by M. Gouy. Fhis consists of a 
number of Lhiii and narrow rectangular lamellae of cry'^tal placed 
side by side like floor boards, and cementeil between two gla'-s 
plates In a given direition ihe optic axis of each band fornis a 
constant angle with the preceding one. A half-wave plate i'* 
placed above — On rod 10 phony with selenium, by M. Mcrcadier. 
The sounds here result chiefly from the luminous ray* from the 
limit of blue to extreme red, and even a little in infra-red, the 
maximum being in the yellow — Experiment* at the Cren-ot 
works in optical measurement of high temperatures, by M 
Crova. The spec Iropyro meter is proved practically meful — 
On the electromotive force of the voltaic arc, by M Le Roux, 
With % galvanometer of greet resistance end a single contact 
operated with the hand, one may prove the dilTurvnce of 
potential of the carbons even /p of a second after cessation of 


the current The phenomenon is probably thermo •electric. — > 
The hissing of the voltaic arc, by M. Maudet The diflerenoe 
of potential between the carbons is very great when the arc la 
silent, very smnll when it hisses. — On magic mirrors of silvered 
gU’^s, by M. Laurent. The migic elfect can be had through the 
mode of mounting of the mirror — On the flow of gases, hy M 
Neyreneuf. The laws of this may be verified by a method like 
that for determining electric resistances — On new combinations 
of hjrdrobromic and hydnodic acid with ammonia, by M Troost. 
— Action of hydrocblunc acid on chloride of lend, by M. Dlltc. 
— Action of sulphuric acid newly heated to 320', and ,oils, by 
M. Maumene, — On a new means of analysis of oils, 'by the 
same This cou-i^ts in treating a mea'^ured quantity of oil with 
one of a titrated aqueous solution of caustic alkali — Separation 
of oxide of nickel and oxide of cobalt, by M. Delvaux — On a 
process of industrial manufactnre of caibonatc of pola'^h, by 
M. Engel — On some complex compounds of sulphur and nitro- 
gen, by M Dcmar^ay — On tar from cork, by M Dordet. It 
contains more hydrocaibons than tar from coal, and less of oxy- 
genated subslanLCs than tar from hard woods — On the fci ment- 
ation of urea, by M, Kichet The -.toniachal mucus of animals 
in general causes ainmoniecal fermentation of pure urea — 
Fh> Biological and therapeutical properties of cedrine and valdi- 
VI lie, by MM DujardiU'Reauinetz and Restrepo — Physiological 
action of EiytAiitm cotalhdendron, by MM. lloehefontaine and 
Rt*y — On lesions of the bones m lucomotor ataxy, by M 
lilanchard — On the presence of trichina in adipose tissue, by 
M. C haiiii — On the viiulent state of the Aitus m sheep dead ftoin 
syiiqitoiiiatic anthiax, ' y MM A Arloing, Conievin, ai d Thomas 
— Illusion lelative to the ‘‘izc and distance nf objects from which 
one MilliJraws, by M. Charpentier, The objects sctni to enlarge 
on approach — On the organs of taste of Osseous fishes, hy M 
Jouidan — Toxical power of pancreatic micro/ymas in intra- 
veiiiiuii injeciions, by MM. Ucchamp and Bdltn. — Human bones 
found in the diluvium of Nice — the gcuhigicnl question, by M 
Desor The deposii (at Carabacel) belongs to the category of 
strata LfinLcmporary wiLji the ero.sion of tertiary plateaux. — De 
scriptr n of the bones, by M Nicpcc, — Deteimination of ihcricc, 
by M de Quatrefages Tt seem to be the same as ihat nf the 
men of Cro-Magnon — On a new genus of piitnary hsh, by M 
Gaudry MM Kichc Found it in the Permian of Igomay. It is 
reniaikable for the gieat sue of its ribs, and is called 
Rothn It had lozenge ^)Cllle^ —On the existence and characters 
of the Cnnibrnii formation in the Puy dc-l)time and Allier, hy 
M Jullicn — Gencial Uw of formation of mineral waters , 
applicatmn to Grroux (UBSses-Alpes), hy M. Dieulafait — On 
the iliscovcry at Noii-Muntiei 1 (Veink^c) the Eocene flora’w ith 
Sabaliit^ AudtTQavtnJiSf SlIi , by M Cnc — Observations on 
vaiialmns of temperaiure of the human body during inovcirent, 
by M. Villan The results agree with M Ikmiial’^ 
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THE ARYAN VILLAGE 

Th 4 Aryan Village in India and Ceylon. By Sir John 
B Phear. (London: Macmillan and Co , 1880) 

I T IS now twenty years since a remarlcable page in Sir 
Henry Maine's “Ancient Law" drew attention lo 
the prevalence in India of the village- community^ a system 
of society strange to the modern English mind Before 
that work appeared^ even special students had liUlc idea 
how far the ancient communism^ under which the Aryan 
race colonised so much of Asia and Europe, was still to 
be found not as a mere relic of ancient society, but as the 
practical condition of modern life among Hindus and 
Slavs. The historical importance of this early institution 
15 now fully recognised, and our archaeologists are alive 
to the relics of the old village-communities in England 
Not only are these seen in the public commons, but here 
and there in certain fields where, after harvest, the 
neighbouis still have the light of turning their cattle in 
among the stubbles, while even a few of the great old 
“common fields,” where once each family had its free 
allotted portion, are still to be discerned by the baulks or 
ndges of turf dividing them into the three long strips, 
which again were cut crosswise into the family lots Thus 
every contribution to the argument on the development of 
modern landholding from the communism of ancient times, 
finds interested readers. The present volume is such a 
contribution, and in several ways new .ind important Sir 
John Phear thoroughly knows and carefully describes 
native life in Bengal and Ceylon, and one of his points is 
the remaikable parallelism of the agricultural village, as it 
has shaped itself in these two widely-separated districts 
Up to a ceitain stage, the development of the village, 
community has been everywhere on much the same lines, 
and those not hard to trace It springs naturally out of 
the patriarchal family, which, living together on its 
undivided land, tilling it in common, and subsisting on 
the produce, becomes in a few generations a family- 
community. There arc now to be seen in and about 
Calcutta families of 300 to 400 (including servants) living 
In one house, and 50 to 1 00 is a usual number. The 
property is managed by the karta^ who is usually the 
eldest of the eldest branch, and what the members want 1 
for personal expenses beside the common board and 
lodging, he lets them have in small sums out of the 
common fund. Now and then there is a great quarrel, 
when the community breaks up and the land is divided 
according to law It is easily seen how such a joint- 
family or group of families settling together in waste 
unoccupied land would expand into a village-community, 
where new households when crowded out of the family 
home would live m huts hard by, but all would work and 
share together as if they still dwelt under one roof In 
fact this primitive kind of village- settlement, according 
to our author, is still going on at this day in Ceylon In 
districts where, as in ancient Europe, patches of forest are 
still Mled and burnt to give a^ couple of years’ crop of 
grain, and where in the lowlands rice -cultivation require 
Systematic fiooding, we find the whole settlement at wonc 
In common in a thoroughly socialistic way. The soine-> 
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what difierent communistic system prevails more in Indiai 
where the land is still the common property of the vilU^ 
and the cultivated plots are apportioned out from tune to 
time among the families, but these families labour byaad' 
for themselves, pay the rent or tax, and live each on thei 
crop of their own raising. In Bengal a step toward our 
notion of proprietorship is made, where custom more and 
more confirms each family in permanent ownership of the 
fields which their L-ithers have long tilled undisturbed* 
Tenant-nght, so pertinaciously remembered by the Irish 
peasant, is older m history than the private ownership^ 
of land. Next, in the Hindu village as it now exists^ 
a further stage of social growth appears. Familma 
carrying on certain necessary professions have been act 
apart, or have settled in the village The hereditary 
carpenters and blacksmiths and potters follow their 
trades, the heieditary washerman washes for his fellow- 
villageis, and the hereditary barber shaves them, paid 
partly for then services at fixed customary rates, and partly 
by having their plots of village- land lent free, or nearly so* 
All this 15 intelligible and practical enough, and indeed 
strongly reminds those of us who got our early politics 
out of " Evenings at Home," of the boy colonists pro- 
viding for their future wants under the direction of 
discreet Mr Barlow, by taking with them the carpenter 
and the blacksmith and the rest of the useful members of 
society But the village-community as it actually exists 
in India, or Scrvia, or anywhere else, only foims the sub- 
stratum of society, on the top of which appear other 
social elements whose development it is not so easy 
to trace with certainty, The “gentlcfnan," with his 
claims to live in a belter house than the others whose 
busmens is lo drudge for him, seemed absurd to Dr 
Aikin’s political economy, yet he makes his appearance in 
the Hindu vilLigc-community as elsewhere Sir John 
Phear seems disposed partly to account for what may be 
called the landholding class, as well as the endowed 
priesthood, as having held a privileged position from the 
first settlement of the villages, and it is m favour of thii 
view that in such settlements the founder's kin naturaUy 
have superior rights over the land to new-comers. But 
he does not the less insist on another and yet stronger 
social process which has tended to give Co individuals a 
landlord-right over fields they do not till. When quarrels 
between two villages end in actual war, the conquering 
warriors (whose claims however seem to be here some- 
what confused with the rights of the chicF's family) would 
be rewarded for their prowess by grants of land carved 
out of the common lands of the conquered village, and 
the new lords being absentees would naturally put in 
tenants who would pay in return a share of the crops 
Such metayage, or farming "on shares," is as common 
in India as in the south of Europe, and is evidently the 
stage out of which aro|c our rent-system of landlord and 
tenant. 

One great value of books like the present is m showing 
the analogies and differences of social institutions which 
have much of their history in common with our own, but 
have developed under other conditions Feudal lordship 
and feudal sovereignty have in the East overndden the 
old villag^-Bystem in ways curiously like those of the 
West. Thus, as Sir John Phear says, the English manor 
wai the feudal form of the Onental village ; the Bengal 
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zaniindar collects rents from his ryots and pays to the 
superior holderi or the Crown, hr inf on the difTerence. 
Singhalese villagers may do suit and service either to a 
feudal chieftain or a Duddhist monastery, much as in 
England the Hef might have been held either by a fighting 
baron or a praying abbot. It is interesting to find in 
Ceylon the notion that the existing tenure of land comes 
from the king having granted it subject to service, whereas 
its real history seems just the opposite, that the village- 
community came first, which the sovereign made himself 
paramount over and levied land-tax from. This reminds 
us of the theory of English law, that a cottager pastures 
his donkey on the common by sufferance of the lord of 
the manor, whose waste it is; the* fact being that the 
peasant is exercising a relic of his old village-rights which 
has escaped the usurpation of the feudal system, and 
outlived It. 

Though the village- community is much broken down 
in the districts so well described by Sir John Phear, it 
still shows the old framework in the division of the tilled 
land in allotments to each ryot, and the equitable settle- 
ment of rights and duties by the mandal or headman and 
panchayat or village- council, which is one of the most 
admirable features of the ancient patriarchal system. But 
on the whole the village commune here shows practical 
results by no means admirable, and the husbandman’s 
life on the roadless mud-flats of Bengal, minutely drawn 
by the author in all its details of dreary poverty and 
Ignorance and hatred of improvement, is about as de- 
pressing a social picture as can be met with 

Edward B. Tylor 


NILE GLEANINGS 

NiU Gleanings. By Villiers Stuart of Dromana, M.P. 

(London John Murray, 1879.) 

'^"'HE land of Egypt has of late caused the issue of a 
i- multitude of books, and that in consequence of the 
increased knowledge which half a century of Egyptian 
research has produced, Classical authorities no longer 
avail the traveller , he requires translations from the 
original hieroglyphic inscriptions, an insight into the 
discovery of a new world of antiquity and an acquaintance 
with the recent excavations which have revealed to the 
eye of the traveller an unveiled city of the dead. Senp- 
tural texts alone garnished the older voyages Above all 
the accomplished traveller should be acquainted with the 
various sciences which enable him to detect what is new 
or salient in the country that he visits, and its develop- 
ment, political institutions, progress, or decay should be 
seen at a glance even if it demands pages to describe 
them. The grand Egyptian tour is however a promenade 
of the land of monuments. Mr Villiers Stuart’s “Nile 
Gleanings” follow the usual track, and oflfer to the archxo- 
logtet, besides the usual discussions on art, hieroglyphs, 
and language, and an occasional notice on the fauna and 
flora of Egypt, several new facts of arch sologi cal interest. 
At the description of Meidoum, the period of which is 
now known to be that of Senofrou, the tomb of Nofre 
Maat, with its strange figures inlaid with incrustations of 
red ochre, is new and interesting for its peculiar art and 
Its remote age of the third dynasty; nor less important ii 
the discovery of the flint flakes, the alMs of the old chisels 


which sculptured it. Other tombs at the spot were 
remarkable for their gigantic masonry. These belong 
indeed to the more recent discoveries, but the traveller 
paid his respects to the dog mummy pits at Bebe, and the 
sites of Minieh and Dayr-el-Nakel. Considerable interest 
attaches to the heretical worshippers of the sun’s disk, 
who flounshed about the close of the eighteenth dynasty, 
and who endeavoured to remove the capital of Egypt from 
Thebes with "its hundred gates,” to Tel-el-Amama or 
Psmaula. The idea fashionable amongst Egyptologists 
has been that Amenophis III, of that line, the king, one 
of whose statues is the celebrated vocal Memnon, com- 
menced an attempted religious reform and tried to sub- 
stitute the worship of the sun’s disk or orb, the Aten as it 
IS called, for that of the god Amen-Ra, or the hidden sun. 
To this it 15 supposed that he was invited by the undae 
influence of his wife, Tai or Taiti After his death it is 
conjectured that he was succeeded by his brother, Amen- 
ophis IV , and that this Amenophis IV. was a convert of 
the most pronounced zeal for the worship of the solar orb 
or pure Sabsanism, For this purpose, from the Amen- 
hepL, or the Peaceful Amen, he changed his name to 
Khuenaten, the Light or Spirit of the Sun. The chief data 
for this arrangement of the monarchs of the period of the 
eighteenth dynasty were the stones used for the construc- 
tion of the Pylon or gateway of Haremhebi or Homs 
of the same dynasty, which were found to have been 
taken from an edifice of the so-called disk worshippers at 
Thebes, and built with their faces inside the wall, exhibit- 
ing the erasure of the name of Amenophis IV and the 
substitution of Khuenaten in the cartouches for Ameno- 
phis Some objections indeed might have been taken 
from the fact that the features of Amenophis and Khuen- 
aten were diflerent, it being of course facile to adopt .i 
new faith, impossible to secure fresh features, even such un- 
enviable ones as those of Khuenaten Mr Villiers Stuart 
discovered a new tomb at Thebes, with Amenophis IV and 
his queen on one side of the door and Khuenaten with his 
queen on the other^ both dissimilar in features, arrange- 
ment, and condition— one perfect, the other mutilated. 
As both sovereigns could hardly have occupied the same 
sepulchre, evidently one of the two appropriated the con- 
struction of his predecessor The theory of Mr Villiers 
Stuart is that Kliuenaten was a foreigner, which has been 
always asserted, although, it is more difficult to decide to 
which of the races of mankind he belonged ; there are 
however some reasons to believe that after all he may 
come from Nubia or the South. The discovery of this 
tomb js in fact the principal new point of the work, and is 
the one new and important contnbution to the obscure 
history of the heretical division which took place about 
the thirteenth century D.c 

The various sites of Esneb, Dendera, Assouan, Philae, 
and the Nubian temples are well known, but are desenbed 
in a light and graceful way, and much old material repro- 
duced in a polished and not pedantic form. Necessarily 
a great deal is already well known to the student, and no 
inconsiderable portion to the general public. As to 
chronology the numerous systems and theories which 
have been started, amounting in all to above 200, allow 
any choice which suits best the proclivities of the inquirer. 
The present work has a new date for Rameses 11 ,, and 
throws hjs reign back to ac. 1567, but it is difficult if not 
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impossible to reconcile a period so exalted with the ceiling | 
of the so-called Memnonium and the date of the heliacal 
nslng of the dog-star on the calendar of Thothmes 111. 
at Elephantine. Every fact connected with the Exodus is 
a subject of continual disputCj dateSj line of march, names 
of the Pharaohs, place of the House of Bondage whence 
the Jews swarmed out. The only safe view to take is 
that the problem is insoluble, and that its resolution 
should be tied up with the sheaf of paradoxes collected 
by De Morgan Mr Villiers Stuart found the cultivation 
of sugar prosperous, by means, though, of that apology for 
slavery “forced labour," and he is indignant at the 
sufferings of the unhappy fellaheen, as also at the urgent 
scheme of taxation and the system of baksheesh and 
official bribery which pervades the modern as extensively 
as It did the ancient land of bondage, but corv/is, it 
appears, are necessary for the payment of Daira bonds, 
and “the drachm," as in the Roman times, must be wrung 
out of the hard hands of peasants While however glancing 
at the modern state of Egypt the interest of the vTiter is 
concentrated on the I^gypt of the past, Pharaohs, chcir 
queens and their princesses, and a fair popular account is 
given of Thebes, His weakness is a love of dabbling in 
etymology, and \enturing out of his depth on general ques- 
tions of comparative philology. Although, for example, an 
occasional word may resemble its Greek or Latin equiva- 
lent, the constniction of the hieroglyphic er old Egyptian 
and the Coptic is totally different from those two classical 
tongues, the Egyptian having a closer resemblance to the 
Semitic than the Aryan or Indo-Gcrmanic languages 
As to the Etruscan, the few known facts about its con- 
struction point to the Turanian or Tartaric family rather 
than the Egyptian The origin of the Egyptians is still 
involved in obscurity, and belongs to the province of 
conjectural ethnology More Caucasian m the north 
and at the earliest period, more Nigntic on the south and 
at a later epoch, the Egyptians seem histoncally a mixed 
race, a fusion of conterminous races of Northern Africa, 
and Eastern foreigners, and Nigritic blood. The oldest 
inhabitants still remain a mystery. One theory is that the 
Egyptian was the primitive man of a vast continent, the 
last representative being the aboriginal Australian, 
Amongst other interesting points are visits to the Der- 
vishes, especially the fortune-tellers, and a description of 
the nde of the Sheikh of the Saidieh over the bodies of 
living men, whu must have suggested to the apostle, had 
he seen him, the subject of Death on the Pale Horse 
Like the car of Juggernaut, the Sheikh of the Saidieh is 
said to have been abolished. The ceremony might have 
been the relic of an old Egyptian one, and Pharaoh riding 
over his prostrate enemies may have anticipated the 
Sheik of the Saidieh. Altogether the work is entertaining 
and amusing, it is not so dry as a guide or handbook, 
nor so learned as an Egyptological history such as that of 
Bnigsch-Bey, nor so elaborate as Wilkinson’s Manners 
and Customs, and Topography, or other travels by pro- 
fessed Egyptologists ; but its style is light and sparkling, 
and the principal details of history, mythology, and archseo- 
logy have been fairly mastered. In the minute details of 
philology it ii weak, but they db not affect the general 
reader, and are easily set right m passant by the expert. 
They will do no harm to scientific research, and they will 
amuse and to some extent instruct the public. The plates 


are also fairly done, and their colouring renders them more 
than usually attractive It is decidedly agreeable to while 
away the monotony of a voyage down the river of the 
desert, as the Nile may be justly styled, and to those 
whose only travels are round their room, it will convey 
some pleasing impressions of what a visit to Egypt might 
show them. 


LETTERS TO THE EDITOR 

[ Tht Editor does not hold himself responsible for optnions expressed 
by hts correspondents. Neither tan he undertake to return^ or 
to correspond with the writers of rejected manuscripts. No 
notice is taken of anonymous communtcations. 

[ The Editor urgently requests correspondents to keep their letters as 
short as possibU The preisurt on hts space u so great that it 
ij impossible otherwise to ensure the ap^rance even of com- 
munications containing interesting ana novel facts ^ 

Improved Arrangement of Scale for Reflecting 
InatrumentB 

The inconvenience resulting from the position of the scale in 
the ordinary well-known form of Thomson's reflecting galvano- 
meter must have been experienced by all who have had occasion 
to use It much, and especially by myoptic individuals. This 1 
have been able to eliminate very easily, as hereafter described, 
so that there is no farther craning over to see **Lhe spot," or 
getting 111 one'h " light " in so doing 

The scale is mounted as shown in the sketch, which gives a 
front view of one end of the scale and a cross-section of the 
same. 

V IS a wooden scale*board with longitudinal slot, aa shown at 
C , F IS the paper scale, cut so that all the division lines reach 
the inferior edge , A is a blip of plane gla^s, finely ground as to 
Its lower half on the side towards c, from one end of the slip 
to the other , the scale is so placed that the lower end of the 
division llneb just touches the ground part of the glass slip, Tlie 
image of the sht with a fine wire stretched across it is focussed 
in the ordinary manner on the ground part of the glass, and will 
of course be clearly been by the observer on the opposite side of 
the scale, as the line and printed divisions are in the same 
plane, there is no parallax , and a great increase in accuracy of 



reading the po>ution of the hair line is obtained, owing to the 
greater ease of observing that two lines coincide when end on lo 
one another than when superimposed , and further, from the 
circumstance that the room need not be darkened 

This arrangement has been introduced at the beginning of this 
year by me in the tcating-roora of Messrs. Siemens Brothers and 
Co. at Woolwich, and haa been most readily accepted by all 
my assistants, and 1 venture to say that any who adopt this 
arrangement will never return to the previous form. 

1 may state that T place the lamp and its slit on one side and 
reflect the beam of light od to the galvanometer by a mirror or 
total reflection pnim, and further by means of two long plane 
mirrors reduce the actual distance between the galvanometer and 
scale, so as to have everything close to the observer's hand. Tlie 
scale 1 have adopted is* divide into half millimetres, and it Is 
perfectly caiy to read to a quarter of a division, and with a 
bond magnifymg-glass still further. 

This method is of course aoplicablc to any phyocal Instn- 
menta which are read by a renected spot, and as there are no 
** patent rights " it ii placed at the disposal of all 
Charlton F. Jacob 

A Note on Flame-Length 

Thbbk yean ago, whilst endeavouring to make uie of fluM- 
len^ ai a mcana of testing the economic values of diflemt 
qnuitica of coohgts by the determmation of their specific flame- 




NATURE 


ytS 


\April 7, rSfti 


hiCths, I wu lod ta the discovery of some simple reliboni, the 
further study of which will perbapfl one day help to limphry the 
theory of flames. ByepcciRcdame length I mean the len^h of flame 
of a combustible gas burning in a normal atmosphere at a standard 
rale Ihroigh a simple circular onBce under sucn conditions as to 
produce a symmetrical, vertical, steady flame capable of beu&g 
measured. The^c conditions are not diflicult to obtain m the 
case of coal ^as. In fact for a very long time a flamedengtb 
test hab been m ubc amongst gas maker?, but as the companson 
has not always been mode on the basis of volume the results 
have not always been satisfactory The system I advocated was 
that of staling the flame-length for some standard rate It 
occurreil to mu at that time that the flame-length should be pro- 
portional to the consumption or rate of issue of the ga^ On 
yibmittiDg this theory Lo experiment I obtained satisfactory 
evidence that such was the case, as the following table taken at 
chance from a senes of evpenments will show : — 


Tlama lingth 

Inchei. 

3 

3 

4 

5 

6 

7 

8 


Rale at eoniumpiidii 
per hour 
Cubic feet 

■75 

i-ij 

IS, 

1 85 

2‘25 

2 6 
2 98 


Calculated rate for 
10 " flam* 
Cubic feet 

3'7S 
3 77 
3 75 
3 70 
3 75 

371 

372 


I have therefore formulated the following laws > — 

I, That the flame length of a combubtible gas Is proportional 
to Ihe consumplKjn 

d. That the flame-length H the distance travelled by a gas in 
dhtalnmg oxygen for its consumption 

J. That the flame-lengths of different gases are proportinnil 
lo the relative amounts of oxygen renuired for their combustion. 

The Inst remains to be proved, ann ] have been led to experi- 
ment upon simple gases such as hydrogen, carbonic oxide, and 
sulphuretted hydrogen, with the object of determining their 
Ipeciflc flame-lengths , but these gases give flames olTenng great 
(HfRcultles in measurement. The flames given by coal-gas under 
snltable and easily obtained condlhons ofler no difliculty, but I 
have not been able at present Rowing to the difficulty mentioned 
ibove) to obtain very satibfactory results with the above-men 
Honed three simple gases, Other simple gases have suggested 
themaelves, but the cost of preparing them m a state of punty 
in sufficient quantity has at present prevented their use How- 
ever, with regard to sulphuretted hydrogen and carbonic oxide, 
I have found their flame lengths stand m the relation of 3*2 
to I. 

In view of the difficulty of nrea-sunng the flames of these 
Simple gases I am about to effect the determination by indirect 
means By preparing mixtures of known composition that will 

f ive cahily-meatsurablc flames, I hope to be able to Uirow some 
ight upon this subject of flame -lengths, 

"March 22 Lewis T. Wright 


Future Development of Electrical Apphancea 

As many of your reiwlers have doubllesa read Prof Perry’s 
interesting paper on the future development of elecincal appli- 
IttccB, a remark on one or two fomta might not be out of place. 
In sneaking of the application of electricity lo railway travelling, 
Prof Perry says that the weight of the tram would be much 
reduced under the propoied conditions, and rad friction would 
be miBuniscd It stnkes us that to have light trains would not 
beultoigether an advantage, for 'eveial reasons. The lighter the 
Irom dte leas profitable would be the vu vrva against a strong 
wind {and the latter is an important element in railway locomo- 
tion). Again, the sUbdily of a heavy carnage Is much greater 
than that of a light one, and heavy enaine in front of the tram 
must steady Lbc whole system. It would be Interesting to a'^cer- 
tiln from a practical engineer whether a train of six coaches with 
ralf-peopcUIng powers oonld lafclyran at a speed of fifty-eight 
miles an hour. OEOiun Ravliioh Vicars 

Wcsidville House, Rugby 


'Prthtirffric Europe 

*l'Au sorry to ^have to aifkyou ^gilnto Allow me to correct 
idtoe Iftatementi made byWf. Davkins In the matter of the 
VKtoHa'Cave exfftoritions (NXYimt, vol. xxlli. p. 482). 


I. He says that " the antiquity of man in the Victoria Cave is 
solely due to the perfervidum \ngiH\um of Mr, Taddeman, It 
was first based on a fragment of fibula which ultimately turned 
out to belong to a bear. Then it was shifted to the cuts on two 
small bones/’ It is not, I believe, usual in the arena to hand 
over your own broken disabled weapon to your adverury to 
defend himself with when yon take a new one. Yet this 
appears to be one of Prof. Dawkins's tactics. Who, reading 
the above remark, would believe that Prof, Dawklna ever held 
the following opinion? Although the fragment [of the fibula] 
is very small, its comparison wiOi the abnormal specimen in 
Prof, Busk’s possession removes all doubt from my mind as to 
its having belonged lo a man who was contemporary with the 
cave hyena and the other Fleutocene animals found in the Cave " 
(** Cave- Hunting, ” p 120,) 

So far from the evidence having been shifted” to the two 
small bones, on the breaking down of the fibula evidence, the 
latter event happened in 1878, whereas attention was called to 
the former in the Reports for 1875-6, the respective years of 
their discovery 

2 “The bones are recent,” says Prof. Dawkins. *'This is 
evidently a very old bone,” said Prof. Dusk, after inspecting and 
experimenting on one of them submitted to him , and the whole 
of the arcumstances of Us discovery confirm that opinion. 

3. ” The cuts have been probably made by a metallic edge,” 
That la a mere opinion, and to show what it is worth I may 
remark that at the discussion at the Anthropological Institute in 
1877, when Prof. Dawkins stated that the m%rks looked a<i if 
they had been made with a Sheffield whittle, another member, 
at least equally distinguished, and apparently equally desirous 
to oppose the ^evidence, said thitt the marks seemed to have been 
made by a rock slipping across the bones 

4. Prof Dawkins statet that there were freement slips of the 
materials after I took charge of the work He has, 1 think, been 
mimn formed, for his own visits to the Cave during that period 
were not sufficiently frequent to warrant any such statement, 
and our endeavour was to work the Cave in such a method as 
would entirely prevent the possibilily of such accidents and the 
mixture of the remains 

5. Prof Dawkins goes on to show:— (l) Either that Dr. 
Gcikie and I believe that there h evidence of Inter-glaclal or 
pre-glaciaL man, possessed of domestic animals, and probably 
lining edged tools of metals” (which we certainly do not); or 
that (2) in his opinion goat has never exl'^ted anywhere save as 
a domesticated animal, for his remarks proceed upon one or 
Other of these two assumptions. 

6. Bones of goat were far from uncommon m the hyena-bed 
of the Cave, and femnd under such circumstances aa would 
render their slipping down from higher beds quite im- 
possible, The same is the experience of that distinguished 
explorer, M. E Dnpont, Director of the Geological Surrey of 
Bdgiuai, in Ihe caves of that country ■ — " J’en maintiens absolu- 
ment la co-existence avec ces espies perdues” {Jonrn Anthropol 
Imt., vol. vii, No. 3, p 168), Unmrlunately the non-existence 
of goats in Pleistocene deposits in Great Britain haa been 
elevated to a domna, and when the animals are found in such 
aasocution it is immediately assumed that thev have slipped 
from above — a confession to a very slipshod meluod of working 
— or, that the beds have previously been disturbed. All such 
cases should be most carefully inquired Into and observed at the 
time wlihout prejudice. 

7. Again, Prof. Dawkins says that 1 wrote that the fact of the 

finding of reindeer with the earlier Pleistocene animals was 
"noteworthy,” and that It is now too Inte to recall It. 1 do not 
recall my statement, but I should like it quoted correctly. 
"Your reporter hod on impreuion that the reindeer remml^ 
occurred at some height at»ve the hyena-bed.^ Be that ai it 
may, Prof. Dawkins's opinion* is entitled to great weigjht, and 
la indeed the view generally held. At the same tina, eonildn' 
lug thatdiyena and reindeer are nut uncommonly found tomther 
In cavea, whea, as In this case, we see them mixed togetner at 
one or both ends of a section, but separated through an Interval 
of seventy feet la length by a thlcxness of d»otiti, we uw 
regud the fact u utfenat an interesting one, and, wbm ilbimiL 
nDtaworlby” i(<flnt. Assoc, Reporta, 18761 P- Pnd. 

Dawlfina shall hove the whole or that. 1 wdl not recall evsn 
the middle sentence. H. H. TTDDClrAlv 

Mtrdi -86 
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Induction Current from Leyden-jAi Discharge 

1 WAS led to tiy the following mnplo eaperimentt with the 
ennent Induced from Leyden jvaischarp^ from the knowledge 
of what If the case in the Rnh^orf'a coil induced currents, 

I have since found the eaperiments have often been tried 
before ; but all may not be aware how simply and easily the 
Tcnlia are shown. 

After trying flat coils I found it more convenient to coil stont 
insulated wire round gla^s tubes , A few yards of stout wire 
iwind a lube A one foot long and i| inches diameter gave me 
my primary coil , a similar tube D of less diameter to put 
in^de a formed my secondary ; and a thud coil c enabled me to 
eaamine the current induced in B, with respect to its magnetising 
power, at a dutance, away from the influence of the primary a 
An. electrical machine, a Leyden jar or two, a number of nn 
magnetised knitting-needles marked with paper at one end, and 
a compass needle to test polarity, are oliio required. 

The exMriments are as follows ' — 

(i) Witn coil A alone show that a needle is magnetised accord- 
ing to Ampere's law ; if we regard the direction of current to 
be from the -I- coat of the jar to the - coat, 



(2) Now arrange the colls as shown, A as primaiy, u as 
■econdary, c in the circuit of B, and a needle in c. Let there be 
no break in the circnit of D and C, 

Than the magnetism induced in knitting-needle shows by (i) an 
action os of a current mverse to that in A. 

(3) Now mterpose a break in circuit of D and c, so that induced 
current gives a spark. We now get the needle oppositely mag- 
netised, showing a direct induced current , and the magnetisation 
IS faf strong than in (2). 

This poiDls to the two opposite induced currents both passing 
when there is no air-break ; and the inverse having the strongest 
magntt isi Jig action , but the result weak An air-brtak stops 
the inverse cuirenl, and the far greater effect of the direct 
curreut un-neutmlised by the iuvcr&c is very marked ; it can 
easily be bhown to a class, for example. 

1 may add that 1 have been unaule to try what results one 
gets with galvanometers from lack of instrumcntR. 

Cheltenham W. Larden 


ClBHlAcatlon of the Indo-Ctalneve end Oceenic Races 

It IS surprising that Mr. Murton should have had any dilEculty 
about the characters used by me to indicate the word PapAwah 
The form in question is identical with his own, the appoient 
difference being due to the two different characters respectively 
employed by us to express the labial /. In the Arabic alphabet 
there is no sign for this letter, because the sound does not occur 
in tbc Arabic phonetic syitem. Hence other Muhammadan 
nations usuig the Arabic alphabet supply the missing letter in 
various waya, the Ferbioni, Afghans, and Indians by the form 

, the Malays usually by c . Hence the two appaKUlIy 

■ I y 


different but really identical fomii ^ 

which have puzzled Mr. Murton and hii Malays of Singdt)ore. 

A. H, Keane. 


Crabs and Actinia. 

The account of the actinia the claws of a crab in your 
latf. number (p. 515) u of Intereit u rawing the point u to what 
iMMfit the crab denvei from its fnends. In the Annah of 
Huiory, many years ago, 1 wrote that, having for a Idhg 


r :nod kept Adamsia palhata with P. PtuitatiMi in confinement, 
had no doubt but that the while tentacles of ihe anemone were 
a 1>ait which attracted various bniall animals within reach of the 
crab’s claws, though it did not, os Mobius seems to think, m 
any way aid the crab in capturing its prey 

In the South Sea Islands 1 saw a bplcndid specimen of a crab 
carrying a lar^e aclinia. The habit of the crab was to conceal 
itself entirely m the sand, leaving the actinia waving its lentadCs 
on the surface. No sooner however did a small crab, anneliS, 
or other creature come within reach than the crab, shooting Us 
claw out of Us concealment in the sand, struck out, and in moat 
cases captured it. Here there was no doubt of the use of the 
actinia ai a decoy. II. Stuart WoRTtEV, 

Talent Office Mnseum, South Kensington, AV , April 4 


Migration of the Wagtail 

WiTJ] reference to the statement of Herr Adolf Ebeling(if/Mdf 
the correspondence from the New Vurk Evtmng Posit quoted in 
your issue of February 24, vol xxiii. p 387), that the fact that 
wagtails in their wintering "came to Africa, and especially to 
Nubia and AbyssMuia, was then unknown to us," permit the 
remark that as " /Z/r/i " must refer to a date not earlier than 
1B50 (when Heuglin went to Egypt), the appearance of wagtails 
on the west coast of Africa, as far soulb as Cape Verd, had 
been observed more than half a century before 

In ihe Anftnies de Chimt€ july, 1793, M Prolong, one of 
the lieutenants of Stani^Uc, Chevalier dc lloufllers, and director of 
the hospital at Gort^e, records the arnval on September 14, 1768, 
of a flight of bergtronntties fiom the north In connection with 
this M Freiong remembered that Adanson h*(l <*een swallows 
at Senegal October 9, 1750 (?), while be himself could testify to 
their leaving his native pays (the H antes- Alpes) towards the 
end of September Frelung look ship for home in ihc middle 
of May, 1789, and w'as accompanied by his feathered friends the 
wagtails. N. J. 

New York, March 1 5 


Sound of the Aurora 

Upon this snbjcct it may not be out of place to recall the fact 
that the passage of large meteors is not uncommonly described 
as accompanied by a hissing sound I have met with state- 
ments of this kind in the case of meteors which were proved to 
have been tnenty, thirty, or forty miles distant from the observer, 
and the sound of which, therefore, if it had reached him at all, 
must have reached him .after such an interval of time that he 
would have been very unlikely to connect the two phenomena, 
Moreover the sound described in these cases is of a totally 
different character from the true sound of meteors, which Is 
spoken of by those who have heard it as a heavy roanng or 
rumbling sound. 

The explaiialinu of the alleged "hissing" is not difficult when 
we remember that the untrained observer of a bright meteor 
(allhough It may be distant fifty or a hundred miles from him) 
ravanablv regards it as a near object, falling, it may be, into the 
next held, or behind a neighbouring hill. Regarding it in this 
light, he Bllributea to it, by a well known mentaf process, a 
sound ailch as a firework at the same distance might be expected 
to produce 

May not tba rustling " of the aurora lie equally a subjective 
phenomenon T George F. Burdeir 


Earthquake Warnings 

In CompUs rendust Izxxi. October, 1875, 1 find it stated, on 
(be authority of M. Rivet, Telegraph Superintendent at Fort de 
France, Martinique, that when that island waa visited by 
repeated caTthqu»e shacks in September, 1875, each shock was 
preceded by a very marked disturbance of (he electric telegraph 
needles, M. Rivet suggested that in this way warnings other- 
wise unattainable of impending shocks might be obtained. 

It would be iDtcreiting to learn whether this observation has 
been confirmed by recent expenence on the Continent. 

Such warnings might ofren be the means of avatmg loss of 
life and property, and in cases like that at Ischia would, their 
occurrence nr non-occurrence, afford some additional due to the 
real nature of the forces at work. H« M. C. 

CharltoD, March 31 
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ON THE EARTHQUAKES AT AGRAM IN 
1880-81 

T our request Prof. Szabo, Professor of Geology and 
Muier^ogy in the University of Budapest, has 
prepared for the pages of Nature the following account 
of the recent earthquakes at Agram, This account is 
a thoroughly reliable one, as it is drawn up from informa- 
tion obt^ned from Dr, von Hantken, the Director of the 
Hungarian Geological Survey, and Mr. Schafarnk (Prof 
Szabo’s assistant), both of whom were officially deputed 
to visit the district and inquire into the whole of the tacts.] 
On November 9, iBSo, at yh 33m. 53s , a very violent 
earthquake passed over the south-western garter of 
Hungary and also Bosnia and Herzegovina. The limits 
of this large territory are approximately as follows ; — 
West, thei peninsula of Istria and the town of Trieste; 
north, Vienna and Gddollb (north-east from Budapest) ; 
east, the flat lands between the Danube and the Tneiss ; 
and south it reached far beyond Serajewo, because the 
earthquake was felt m this town also very strongly. It 
IS said by some that the earthquake was even observed 
in Budweis (in Bohemia) and in Debreczen (east-north- 
east from Budapest). This territory is approximately 
ec^ual to a circle, the radius of which is forty geographical 
miles long, and therefore its area is nearly 5000 square 
miles. From all information received up to the present 
tune it may be asserted that the earthquake was not 
equally felt over the whole territory, but mostly m the 
centre of the circle— in the environs of Agram, where the 
damage occasioned was considerable. 

According to the testimony of trusty witnesses the 
earthquake began on the day mentioned above with a 
strong shock in an upward direction, which was accom- 
panied simultaneously with a perceptible and loud sub- 
terranean noise ; this was followed by a subsidence , then 
came a perpendicular shock from below ; and lastly 
came an oscillatory movement of the earth in an east- 
south-cast to west-north-west-direction. This movement, 
which lasted nearly ten seconds, was so intense that in 
the town of Agram not only all the larger public build- 
ings, but with few exceptions every dwelling-house, was 
damaged more or less. 

One peculiarity of this first shock is that not only were 
objects of small weight removed out of their original 
positions, and this was especially the case with objects 
standing on a flat surface, but it also produced a certain 
rotatory motion upon them (contrary to the hand of a 
watch) , even some trustworthy witnesses affirm that the 
first shock had a rotatory effect on them 
Chimnevs are the objects which are the most easily 
damaged by earthquakes, and so in Agram there was 
scaredy a chimney to be seen after the earthquake which 
had not been either cracked or entirely ruined. The 
number of fallen chimneys amounts to nearly a thousand, 
An enormous amount of damage was also done to the 
roofs of houses ; one Aiuld see from the roof-tiles placed on 
laths that they had been shaken by the oscillation, and were 
partially broken and fallen down, especially those which 
¥rere situated towards the east or west. All this happened 
in the morning when the streets were mostly crowded 
with people, and one must be astonished indeed that the 
great quantity of falling masonry, parts of walls, stone 
cornices, huge beams of wood, and pieces of broken 
glasses, &c , did not hurt more people ; altogether only 
twelve were severely wounded (broken arms, hands, feet, 
beod 'irounds, &c.), but only in two cases dia the injuries 

B rove fatal , about twenty suffered slight contusions. In 
le surrounding country three men died, and some suflered 
from vanous injuries. 

Among the public buildings and the larger dwelling- 
houses in Agram not one has actually fallen to ruin, but 
the number of those houses, whose outward walls were 
obliged to be supported by long beams on every side, ii 


considerable , much more terrible, however, is the view 
of destruction ihside the buildings ; the mortar from the 
walls of the rooms is for the greatest part fallen down, 
and the thinner walls have b^n shaken so much that 
some of them are totally fallen to min. About twelve 
buildings were so ruined by the earthquake that it was 
necessary to forbid their reconstmction, and the Senate 
of the town found itself compelled to order their entire 
demolition. Here is the corner house belonging to Mr. 
Priester, with two storeys facing the Marie-Valerie Street 
and Jellacsics Square, whose western frontal wall has 
separated itself from the other parts of the house, and is 
entirely bent towards the Mane-Valerie Street ; the house 
of Mrs Zorgdeh in the Fetrijani Street is ruined and 
must be demolished ; the building of the Military Aca- 
demy in Ujlak has been a real and sad min. In the 
upper part of the town the following edifices are desig- 
nated to be demolished , — Br Ozcgovich's house, the 
Mednyanszka Barracks, a certain part of the military 
"General-Commando" building, &c. The number of 
those buildings which have been rendered uninhabitable 
by the earthquake is great, but with great difficulty— by 
using iron braces — they can be renewed. To these ouild- 
ings belong the cathedral, which is erected in the broad 
square courtyard of the archbishop’s palace. In this 
cathedral the vault of the sanctuary has fallen in and has 
covered the high altar and the space before it with frag- 
ments of wall and rubbish ; further, a part of the vault 
just before the organ and a little to the nght of the 
entrance has fallen down in the centre nave , in the side 
nave a very heavy horizontally- placed buttress split, 
fell down, and broke through the tombs where the 
coffin of a canon was; besides these more striking 
damans the main wall was split in several parts. The 
archbishop’s palace itself has been damagedT to such an 
extent that the archbishop and the canons were obliged 
to leave their apartments for a long time In the same 
manner the Franciscan and St. Mark’s Churches were 
also damaged. One can also add among the others St 
Catharine’s Church, which has been sadly damaged, as 
also the edifices of the University and of the "Real- 
schule,” and many other private houses. The high 
chimneys of the gas-factorv and of Grator's brick-kiln 
were only partially damaged at the upper part. 

After these come those houses whicn, though they were 
very greatly damaged, yet the people were not obliged to 
quit them ; and lastly follows the great number of those 
buildings which sustained only smaller damages (for 
instance, little rifts near the windows or along the comers 
of the walls, through mortar, &c , falling down). The 
proportion between the number of the edifices which 
became uninhabitable and had to be demolished, in com- 
parison with those which were damaged in a greater 
degree and those which were slightly damaged, is about 
[ : 1 : 4. This arithmetical proportion nevertheless can- 
not at all express the damage that happened, because 
among the two first categories are the most valuable 
buildings, VIZ the churches, barracks, the largest and 
newest houses, while the mass of the third category con- 
sists of small low buildings ; one must attend to the 
above descriptions because it is impossible to set strict 
bounds between the single categories, for there were 
many houses whose ground-floors were totally free from 
chinks, the first- and second-floors already showed gradu- 
ally more chinks in the walls, while the third-floor pre- 
sented a terrible picture of destruction. The damage to 
edifices caused by earthquakes depends on their solidity, 
on their height, and on their situation. As regards the 
solidity^ they found that the weaker the walls were, and 
where iron braces were not applied, the more were iht 
buildings damaged ; as regards the height, on the occa- 
sion or this earthquake it was observol that the second- 
flopr was more damaged than the first, and the third 
more than the second; and finally as to the situation, 
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there are some remarkable examples, houses forming 
south-east and north-west comers were exceedingly 
damaged, viz. south-east was the direction where the 
first shock came from. 

In the environs ofAgram the earthquake appeared with 
DO less strength than in the town itself, but the damage 
to the surrounding country is not so genera], because here 
are the peasants' cottages all built of wood. Here therefore 
only the churches, the parsons' bouses, schools, castles, 
and gentlemen's private houses were the objects on which 
the earthquake visible marks. 

All the buildings of any strength in the villages which 
are situated at the south-east slope of the mountain called 
Sleme, north from A^ram, were damaged in a more or in 
a less degree \ there is for instance the well-known place 
for pilgrimages, Remete (5 km. north of Agram), where 
the walls of the church, which is ornamented inwardly 
with very bcauuful frescoes, and of the steeple are strongly 
gaped in all directions, while the vaulted roof of the nave 
IS totally fallen down ; so is also the residence of the 
parson , the damage caused in these two edifices amounts, 
according to an official valuation, to 38,000 florins. In 
Granesma (7 km north-east from Agram) the steeple, 
falling down in an easterly direction, broke through the 
roof and the vault of the church, so that now one can see 
only the four very ruptured walls On the other side of 
the mountain Sleme, in a certain part of Croatia named 
Zagoria, many castles were ruined 

The circle, where the earthquake caused the heaviest 
losses has approximately the following bounds .—South- 
west, Karlstadt , west, Landstrass, Gurkfeld ; north-north 
west, Rohitsch , north, Warasdin, Csdktornya \ north- 
east, Kaproneza (Kopreinitz) ; east, Belov^r \ south-east, 
Sziszek, which corresponds to a territory of about izosquare 
miles , the centre of this circle was the place where the first 
shock emanated from The data kept in the surrounding 
parts relative to the direction and the greatest intensity 
of the shock indicate the territory which lies to south-east 
from Agram, and forms the alluvium of the River Save 
as the starting-point of the whole phenomenon. Here 
the crevicc in the earth appeared also, caused by the 
strongly-oscillated motion. A little to the east from the 
village of Resmk (east-south-east from Agram) was the cre- 
vice in the alluvium of the Save It was 5 kilometres long, 
and had several interruptions, and extended in a south- 
east du-ection, from which here and there some smallei 
crevices radiated. Tins chief crevice, which continued 
through the Save as far as the village of Scitarjcvo, showed 
in some places a few days after the earthquake openings 
one to two feet broad, but for the most part the crevicc 
was filled with bluish alluvial sand, which was forced out, 
mixed with water by the opening and closing of the 
crevice being formed by the oscillation of the soil, the 
water forcing its way through this dense pulp, produced 
by its upheaval those small flat craters which many 
people are inclined to declare volcanoes of mud The 
dimension of these small craters is very variable ; their 
diameters differ between 2 and 75 cm., their height i to 
30C,m. , and. calculating from these numbers the cubic 
contents of the largest flat cone, we receive nearly o 5 
cubic metres] this little quantity of the out-pressed 
materia] is enough to exclude the h^rpothesis that these 
cones were the result ‘'of a slow action for some hours 
If hydro-sulphunc gas was present during this pheno- 
menon, as some believe, it is not known, because we want 
positive and trusty evidence on this point Moreover it 
18 not impossible that there shou]d be an appearance of 
Bma)] quantities of hydros ulphuric gas dissolved m the 
Water of an alluvial slimy soil, because such water gener- 
klly contains decaying substances and finely-dispersed 
Bulpbates, but one can in iio* case suppose that a great 
quantity of hydrosulphunc gas would have produced the 
crevices and ejected the sand mixed with water. " 

Beyond this territory of 120 square miles the earthquake 


was felt with a gradually diminishing strength, and in 
many places the motion was so weak that a great many 
of the inhabitants did not remark it, Among these can 
be mentioned Fiume, where they felt only a very slight 
shock , then Budapest and Vienna, where only one or 
two became attentive to this phenomenon. 

Beyond the territory of 1 20 square miles, where they 
suffered the strongest shocks, there are yet some environs, 
though far enough from the centre, where destruction also 
happened, for instance in Styna, and in Hungary, in the 
neighbourhood of Fdcs (Funfkirchen) To explain the 
connection of these cases with the entire phenomenon 
deeper researches must be made. 

It remains to communicate shortly the statics of the 
earthquake. 

I. November 9, at 7h. 33m. 53s. m the morning, the 
first shock enduring 10 seconds with a subterranean 
noise. This one has caused all the damage, 

2 November 9, at 7h, 37m. in the morning; an 
oscillatory motion without a noise 

3 November 9, at 8h. 27m. 55s in the morning/ slight 
motion 

4. November 9, at loh 50m. in the evening : very 
slight motion 

5 November 10, at 6h. in the morning very slight 
motion. 

6 November ii. at iih 26m. in the forenoon, a 
strong oscillation, which effected some damage. 

7. November 16, at izh 4m. in the morning; a 
sufficiently strong shock accompanied with a dull noise. 

8 November 16, at lah. 44m. ) 

10. ” “h 

II „ „ 4h. 24m. ) 

weak oscillations, of which only the last had a little more 
strength than the others. 

So it lasted continually during December, Even in 
this year (1881) in January and February feeble shocks 
recurred after longer interruptions ; the last shock was 
recorded in the newspapers from March 4 

Budapest, March 18 


r/f£ ST. PETERSBURG DYNAMITE MINE 

following account of the mine recently discovered 
^ in St Petersburg, extracted from Russian sources, 
gives a remarkable picture of the state of society in the 
empire, where able chemists and expert miners can be 
(bund to engage in such desperate undertakings 

It appears ^om a sketch- plan which accompanied the 
translation put into our hands, that the mine extended 
from one sioc of Malaya Sadobaya Street to the centre of 
the roadway, the total length of the mine gallery being 
fiheen paces, the street muiit be thirty paces, say seventy- 
five feet wide 

The gallery terminated in a chamber about double its 
diameter, and m this was found the charge contained in 
a case twenty-two inches long and eight inches diameter, 
weighing sixty-five pounds, and beside this a glass jar 
contained about thirty pounds more of the explosive 
substance, apparently an excess quantity over that re- 
quired for the actual explosion Tne explosive consisted 
of a species of dynamite made by mixing nitro-glycerine 
with powdered charcoal. This is more powerful in its 
effects than the ordinary substance, in which an inert 
body, generally a soft infusorial earth, takes the place 
of the charcoal. The descnption of the fuse, as con- 
tained in the Russian account, is very obscure, but so 
far as can be made out it would appear to have consisted 
of a wide heavy glass tube containing an explosive 
described some time back in Nai'URE, and prepared by 
mixing nitro-glycenne with about 10 per cent, of gun- 
cotton, the result being a very explosive substance of a 
partially gelatinous character. In the midst of this, and 
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surrounded by a mixture of uotassic chlorate and anti- 
monious sulphide, was a sealed glass tube containing con- 
centrated siuphuric acid and a leaden weight The whole 
WAS then apparently connected with the dynamite in the 
case by means of an india-rubber tube also containing 
explosives. If this was the actual construction the modus 
o^randi of the con'^pirators was very simple, for the 
heavy glass tube had only to be allowed to fall, when the 
lead would have broken the sulphuric acid tube, and 
the chlorate mixture would have at once inflamed, and 
the explosion of the jelly would have communicated by 
means of the rubber tube with the torpedo At the same 
time it IS very difficult to imagine the reasons which could 
have induced the conspirators to adopt so crude a method 
when, as it appears from the account, they had at their 
disposal in the room adjoining that from which the mine 
was driven no less than four galvanic batteries, with which 
the explosion could have easily been instantaneously 
effected by those on the watch for the passage of the 
intended victims, a method of operation much more con- 
fiooant with the skilled character of the other parts of 
the work It is however very difficult to understand 
a description such as this when derived from a non- 
scientihc source, as may be imagined when one of our 
daily contemporaries stated that the fuse contained 

bartholley udh*' and another "chlorate of potash and 
sulphide 0/ ximmomum " 

Whatever may have been the real mode intended to 
have been used by the conspirators, the results would 
have been sufhciently frightful, as it is probable that the 
charge found would nave made a ''crater" of about fifty 
feet in diameter, 

The jelly contained m the glass tube was, when 
analysed, found to contain about 4 per cent of camphor 
This was added to render the mass less sensitive to any 
accidental shock which it might incur, and is an ingenious 
application of principles laid down by Abel {Proc, Roy 
Soc x\ii p 1O3) in his well-known paper on "The 
History of Explosive Compounds," in which, though not 
actually mentioning the dilution of a liquid or semi-liquid 
explosive by the solution in it of another body, he clearly 
indicates the probable effects of such a treatment lhat 
men of education and ability should so apply their 
undoubted powers must be a matter of regret to every 
student of science, 


FISH^ULTURE IN THE UNITED STATES 

I T is a common saying that everything in America is 
on a larger scale than in this country The longest 
rivers, the largest lakes, the highest mountains, the 
broadest plain's, the most stupendous waterfalls, and the 
hugest hotels, arc all to be found in the New World 
Fortunes aie made with a rapidity which is unparalleled 
ID Europe ; and men who only lately were penniless 
adventurers are losing or winning millions in New York. 
The latest example of the scale on which everything in 
America is conducted may be found in a volume of more 
than [ooo pages, printed in the Government printing- 
office, bound in the Government " bindery " of the 
United States, and containing the Annual Report of the 
lUnited States Commission on Fish and Fisheries. The 
v^hun% It may be added, has been preceded by five 
fiChoTS of almost equal length ; and gives a remarkable 
idea of the importance which the Americans attach to 
fiiJi-culture. 

It would obviously be impossible to attempt, within the 
compass of a newspaper article, any adequate review of 
a work of this character But we may perhaps indicate 
its nature by rapidly descnbing its contents. The volume, 
then, is roughly divisible into two parts. The first 64 
pegcscontain the Report of the Commission ; the last 988 
p^esare occupied with appendices and an index. Forty- 
four appendices of unequal importance arc thus pub- 


lished The greater portion of them consists of transla- 
tions or reproductions of papers published in other 
countries and having more or less reference to the work 
of the Commission. For instance, there is a report by 
Herr Wallem (the well-known Norwegian Inspector of 
Fisheries) on the Amencan Fshcncs , by Prof. Sara on 
the Norwegian Deep-sea Expedition of 1878; by Mr. 
Stirling of Edinburgh on the Recent Outbreak of 
Salmon Disease ; and by other authorities on various 
subjects In addition the appendices contain original 
papers by Messrs, Livingston Stone, C G. Atkins, and 
other American fish-cuUunsts on matters more or less 
connected with fish-culture in the United States Thus 
the volume undoubtedly contains a vast mass of informa- 
tion. Much of It indeed is written in a style which in 
this country would be considered more suitable to a re- 
view than to an official report But the American system 
of government is so different from our own that an 
Englishman cannot easily form an impartial opinion on 
this point 

Herr Wallem estimates the yearly profit, by which we 
think he means the gross yield, of the fisheries of the 
United States at 27,300,000 dollars. In this sum 15 
"natiually not included what foreign nations capture on 
the banks of America, nor what the fisheries of Canada 
yield If one should take both these factors into the 
calculation the amount mentioned may perhaps be in- 
creased by one half, because the French fisheries alone 
on the Newfoundland Islands have a yearly profit of 
8 [,365,000 to 81,638,000, and the Canadian fisheries 
yield 810,920,000 to 812,285,000 yearly" Herr Wallem 
adds in a note that " for comparison it may perhaps be 
instructive to state that the Norwegian Marine Fisheries 
may be estimated at 812,285,00010 813,650,000 yearly, 
and the French at 815,015,000 to 816,380,000," If these 
figures may be accepted as correct on the high authonty 
of Herr Wallem, the American fisheries must be worth 
about 5,500,000/ a vear, the French fisheries 3,250,000/, , 
the Norwegian fisnenes 2,600,000/ , and the Canadian 
fisheries 2,350,000/ Wc have unfortunately no statistics 
at our coinmind which would enable us to compare 
these values with the produce of our own fisheries, 
but we do not believe that any competent authonty 
would place their value at less than 6,300,000/ ; and 
we believe that most persons would be disposed to 
name a higher sum. Englishmen, therefore, may have 
the satisfaction of reflecting that the fisheries of the 
British Islands are still the most important in the world ; 
though the fishermen of the United States are fast over- 
taking British fishermen 

Those persons who are most familiar with the British 
fisheries are aware that for years past complaints have 
been made of the injury done both to fish and fishermen 
by the operations of trawling. It is very singular that 
trawling is also objected to in the United States ; and 
the Commissioners print m their appendices a petition 
from the fishermen of Block Island on the subject But 
the similarity between the complaints disappears on 
examination A trawl in England is a large purse- 
net, attached to a heavy beam raised upon trawl neads 
or irons at either end, and dragged along the bottom of 
the sea. A trawl in Scotland is simply a draft or seine- 
net ; a trawl m America is a long line baited with hooks 
and left on the bottom of the sea. It is very odd that 
these three distinct modes of fishing arc all objected to 
in the different countries in which they are emploved. 
In Scotland the drift-net fishermen object to the trawl or 
seine-nets , in England the drift-net fishermen and the 
line fishermen object to the beam trawls. In America 
the hand-line fishermen object to the set-lme fishermen, 
whom they call trawlers. Among the fishermen of the 
three countries there is a cry against tTawh«, and the 
fishermen of the three countries are all alluding to dis- 
tinct modes of fishing. These complaints may, centuries 
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hence, puzzle some antiqu Brians, who may naturally 
assume that these races, speaking the same language, 
mean the same thing by the same word. They all are 
due to Ae jealousy usually felt by the introduction of new 
machinery in any industry. The set- line dshermen, who 
complain of the beam trawls m this country, form the 
very class which the hand-line fishermen complain of in 
America under the name of trawlers , and the Govern- 
ments of both countries may safely disregard both 
complaints, since one of them is the most effective answer 
to the other 

We have reserved for the close of this article all refer- 
ence to what the Commissioners would consider the most 
important portion of their Report The Americans are the 
greatest tish-breedcrs in the world, and fish-breeding is 
conducted in the United States at a cost and to an extent 
of which in this country we can have little idea According 
to the Report, the Commibsioners distributed in 1 878 no less 
than 15,700,000 shad and 4,460,000 Californian salmon, 
besides other fish Such piodigious efforts will excite 
surprise among persons who are acquainted with the diffi- 
culties of obtaining even a few thousand ripe salmon eggs, 
and we naturally turn for information as to the results 
which have ensued from such unprecedented efforts. Here 
however we find, as it seems to us, the least satisfactory 
portion of tlie Report The Commissioners claim indeed 
that no Icbs than 500 salmon were taken in the mouth of the 
Connecticut River in 1878, a river which they imply had 
had few or no salmon in it for many years It is possible 
therefore that the Commissioners' effort'^ may have been 
successful in restocking that river with salmon , though we 
own that we should feel more certain of this if the fish 
had been taken in the river itself, and not in the mouth 
of it, But when they go on to infer that they may increase 
the yield of shad, and even of herring and of cod, wc 
read with admiration of their energy, but without being 
convinced by their reasoning. In this country, at any 
rate, the best observers are satisfied that cod, herring, and 
other fish are annually bred in numbers compared with 
which the fifteen millions of fiy of the United States 
Commission would represent an insignificant fraction, 
and that the destruction which is going on among them 
by natural causes is so vast that even the capture of white 
bait by the ton-load makes no appreciable addition to it. 
The arguments which Malthus, at the commencement of 
the century, used to illustrate the pnnciples of population 
are thought in this country to be strictly applicable to fish 
Sea-fish, like all other animals, are undoubtedly increasing 
in greater proportion than their food ; and it is obvious 
therefore tnat unless man can increase their fbod it is 
only lost labour to increase their number 

We have thus reviewed, at some length, a few of the 
leading facts in this long and interesting Report. With 
many of the conclusions in it we are unable to agree ; but 
we cannot part from it without expressing a feeling of 
almost envy at the elaborate pains which the Government 
of the United States is taking to understand the best 
methods of developing the great industries of their seas 
In this country we do not even take steps to obtain the 
best statistical information on the subject. Might we 
not in such a matter with advantage follow the example 
of our Transatlantic kinimen ? 


THE PARIS OBSER VA TOR Y » 


/k BOUT two years ago Rear-Admirdl Mouchez, directoi 
* » of the Pans Observatory, resolved to bring togetbei 
for exhibition the instruments scattered In various parts 
and by joining to that collection the portraits of 
astTonomers and methodicalljr pouping all the document! 
r elatin g to the history of astronomy which could be pro 
cored oy bequest or otherwise, to lay the baels of t 


*'PAidi tn uhela by M Guton Tbundhr in La Nkhtrw, and M 
Mouchii*! ofScUl lUpuri of iBBo 


Special museum of very great interest I'his propOBBl, 
having received the approval of the Minister of Public 
Instruction, is now being realised One of the lorn 
rooms on the first floor of the Observatory has already 
been fitted up and occupied, and through the kmdneu of 
Admiral Mouchez, who himself did us the honour of 
giving full details of his new collection, we are able to 
publish the description 

The first hall of the Astronomical Museum is very 
artistically decorated It is circular m form, and well 
lighted by several windows The ceiling will probably 
be adorned by a painting representing the transit of 
Venus over the Sun There are nine paintings in the 
room, representing Louis XIV , founder of the Observa- 
tory, and directors and eminent astronomers who have 



Fic V — Plan of the Obvcrvaiory, with the prupnsed extension on the loutb 
iide to the Rriulevard Ang^a Preunt siaii! a, the Clbicrvatoiy, I, 
the " HiddrOBlBl, " C, the meridian circlt , v, the grtet teleKOM. Bj 
eiuatoriaLi , m, ditch to be filled up, ll, ditenn Gromuf to hm 
ennned, f. the BuchoF^ibeim ei|u«tonBj , g, the great rellucor of 
o 74m, aperture; k, Forlm'i circle . K, the nsironoinen' dmllBif-houH. 

succeeded each other to the present day Cassini, Lalande, 
Oelambre, Laplace, Douvard, Arago, Delaunay, and Le- 
verner ; the latter painted after death by Ciacomotti, is 
the gift of M. Bischoffshcim In the embrasures of the 
windows are displayed astronomical paintings representing 
groups of nebulae, Saturn’s rings, lunar volcanoes, clustere 
of stars, the remarkable drawings of Jupiter and Man 
executed by MM. Henr}’’, &c 

On the oak mantelpiece stands a magnificent Louis- 
Quatorze clock made by Coy pci and recently restored by 
M. Passerat, a specimen of art so unique that virtuoeof 
would certainly attach a great value to it Round the 
room are observed several globes mounted on marble 
and oak pillars, two being especially worthy of attention : 
the celestial sphere of Gerard Mercator (i 55 lL and the 
terrestrial sphere of the same geographer (i 54O- On the 
latter globe may be seen figur^ a certain number of the 
great lakes of Central Africa already known and their 
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politLons well indicated in the middle of the sixteenth the polarimeter, by means of which the great astronomer 
century. These sphereSi which constitute documents of enriched science with so many beautiful discoveries 
great importance historically! were recently discovered at The second case contains objects relatine to the history 
the Brussels library through a folio pamphlet bought in of the "metric system," comprising a standard metre and 
1868! and been reproduced with great accuracy, by several curious specimens of foreign measures. The 
M, Malou. other glass caseSf arranged in a circle round the room. 

The objects exhibited are carefully classified m glass contain various astronomical instruments! among which 
cases, so that they can be examined by the visitor with- we may mention the apparatus made use of by M. Cornu 
out being touched. In the first case, which is set apart to measure the velocity of rays of light, a large theodolite 
for optical instruments, is observed Fresnel's great lens , of Rigaud, another of Bruner, one of the first sextants 
also some of the object-glasses made use of by Cassini, ever constructed ; also several instruments of more 
and other valuable objects presented to the Observatory modern date, the first portable meridian circle of M. 
by Mme. Laugier, such as the optical apparatus made Mouches, Gambe/s theodoLte, &c. 
use of by Arago ; the photometer, pnsmatic mirrors, and The case in the centre of the room is especially 





Fia. a —Aerial iclcfiLDpe of the leviDLecnlh ccQtiuy, afltr HeTcUui, from an engraving u the Dew Aitronominl Mukiud of the Observatoiy of Piilb 

noticeable ; it contains a curious collection of German presented by M. Eichens, The history of all thcBe 
instruments of the sixteenth cCntury, in perfect preser- instruments except the last is unknown ; but it is sup- 
vation. The attention is at once attracted by several posed that they were .either presented to Louis XIV. or 
instruments of gilt brass, most artistically carved, which are what is left from the spoil of the First Empire 
we^ made at Nuremberg in the sixteenth century, having escaped the notice of the Allies in 1815. 

Amongst fliem we observed a curious mecbanical ar- On the lower part of this case are shown photographs 
rangement for casting dice, which was probably used of old engravings representing the astronomical inatru- 
for some demonstration of the doctrine of proba- ments of former ages. One of those curious pictures is 
bility and chances ; a valuable sun-dial of carved brass, reproduced above (Fig, a), showing the astronomical 
dated 1578, full of groups of allegorical personages; telescope with a simple object-glass of long focus which 
a species of altazimuth , a handsome repeating-oircle, was constructed in the seventeenth century, and of which 
highly ornamented, and bearing the two-headed eagle of an engraving was published by Hevelius, It may serve 
Germany); some astrolabes, quadrants, tnarincFs-com- to convey an idea of the singular and gigantic instrumehtB 
passes, a small ivory sun-dial of the sixteenth century, which astronomers of bygon^ times made use of. . 
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In a room on the floor above there is a special exhibi- 
tion of a large number of photompha, wnich is being 
constantly increased by new ad£doni. They consist 
of photographs of all the ancient instruments copied 
from engravings of the period ; and all the foreign instru- 
ments in present use, taken from nature. There are also 
drawings representing the principal observatones in the 
world. 

Such is the commencement of the astronomical museum 
of the Paris Observatory It will be completed by organ- 
ismg a second circular room resembling that which we 
have just rapidly passed under review This new room 
will be adorned with portraits of the most illustrious of 
foreign astronomers —Newton, Galileo, Tycho-Brahe, 
Kepler, Copernicus, Herschel, Bradley, and others. It 
will also contain a special exhibition of large astronomical 
instruments ; notably a quadrant of Lalande's, a sextant 
of Lacaille’s, a quadrant of Langlois' which was used by 
the North Pole Committee* and a meridian telescope of 
Delambre. 

It would be useful to bring together in the Pans Ob- 
servatory those instruments which are scattered here and 
there in various other national institutionsi so as to com- 
plete a collection already so nch m valuable objects The 
directors will also gratefully accept of any bequests that 
may be addressed to them from private individuals, as 
was done by Mme. Laugier with reference to the instru- 
ments of Arago and Delambre which she had in her 
possession. 

After our survey of the new Astronomical Museum, it 
now remains to say a few words regarding the extension 
of the observatory, which is about to be made by annexing 
the nound on the Boulevard Arago (Fig i) This waste 
land contains a superficies of at least 9000 metres, and 
when the ditch which at present divides it from the Ob- 
servBlorjr garden is filled up, it will be united to the rest 
of the institution without any separation On these 
grounds will be erected the great 75 m. telescope, the 
arrangements for which are already well advancea ; also 
the equatorial presented by M Bischoffsheim, the circle 
of Fortin, which long rendered excellent service, and was 
dismounted in 1863 to make room for the the great 
mendian-circle, and several instruments for the special 
use of the pupils. 

The plan which we give above (Fig. 1), from oflicial 
documents, shows what the Paris Observatory will be as 
a whole when the projected improvements are completed 

We regret that the works are being so slowly carried 
on, notwithstanding the praiseworthy energy evinced by 
the directors of the Observatory. A ditch to be filled in. 
a garden to be laid out, a few buildings to be erected, all 
amount to but very little, But before the masons cut a 
stone or the gardeners trace an alley there is a path to be 
traversed which is not exactly the shortest or quickest, 
VIE. that of administrative and official routine. 


Deluse returned to Pans, where he was employed as a 
mining engineer, and was especially engaged in superin- 
tending the quarrying operations about the city for nearly 
eighteen years In I855 he prepared the report on 
building materials in connection with the Exposition 
Universelle of that year in Pans. In 1864 he was nomin- 
ated Professor of Agriculture, Drainage, and Imgatibn 
in the £cole des Mines. Delesse's earliest researches 
were directed to pure mineralogy, and he paid great 
attention to the subjects of pseudomorphs ana the asso- 
ciation of minerals, and this led him to study the ques- 
tion of the metamorphism of rocks. The outcome of this 
peno^ rf study was his well-known work, “Recherches 
sur I’Origine des Roches,” published in 1865,10 which he 
argued ably and forcibly in favour of the view that crys- 
talline rocks owe many of their characters to the action 
of superheated water, and are not produced by simple 
dry fusion. This important work of Dcicsse has exercised 
a marked and very l^neflcial influence on the progress of 
petrogiaphical science, and its originality and value were 
at once recognised by the most advanced thinkers of 
the time. Already in 1858 Delesse had published two 
of his valuable maps, namely, the ''Carte g^ologique 
soutteraine de la Ville de Pans” and the “ Carte hydro- 
logique de la Ville de Pans," and his subsequent studies 
came to be especially directed into the channels of inquiry 
which were associated with the professorship that he had 
created and so ably filled In 1868 appeared his work 
on the Rainfall of France, and other memoirs treating of 
the agricultural bearings of geology were produced about 
the same period. 

The war of 1870 caused an interruption in the scientific 
labours of Delesse, and we find him at this period super- 
intending the construction of cartridges in the depart- 
ments But in 1878 he was appointed an Inspector- 
General of Mines, and the south-east of France was 
assigned to him as his district During the last twenty 
years Delesse has issued, m conjunction with MM Langel 
and de Lapparent, a series of annual volumes eniitled 
" Revue de Geologic," a work of such value that we regret 
to hear that it is to be discontinued in the future. Delesse 
received many honours in recognition of his valuable 
labours He was an officer of the Legion of Honour, 
and filled the post of President of the Geological Society 
of France. As long ago as 1859 he was elected a 
Foreign Member of our own Geological Society He 
was also for two years President of the French Geological 
Society, and he occupied the chair during the Inter- 
national Congress of that Society in 1S75. In 1879 
Delesse was elected a Member of the Academy of 
Sciences In Delesse France has lost one of her most 
distinguished and widely-known scientific men 


PROFESSOR HELMHOLTZ^S FARADAY 
LECTURE 


ACHILLE DELESSE 

remt to have to record the death of this eminent 
ge£ogist, which took place, after a long illness, on 
March 34 Delesse was bom at Metz, and was educated 
at the lyceum of that town, afterwards proceeding, at 
the age of twenty, to the £cole Polytechnique at Fans 
He was a diligent and successful student, and in 1839 
took his decree as a mining engineer. He then travelled 
for some tune through his own country, in Germany, 
Poland, and the Bntlsh Islands, and in 1845 was a^ 
pointed Professor of Geolo^ and Mmeralogy at Besan- 
9011, where he also practised as a mining engineer. It 
wai during his residence here that be wrote his " Notice 
lurVei Charact^res de I'ArkoM dans les Vosges," and 
hii " M^moire sur la Consutuiion mindralogiqiie et chi- 
mique des Roches de Vosges,'' both of which woilcs 
appeared in 1847. After a stay of five years at Besan^on 


O N Tuesday evening Prof. Helmholtz gave the Faraday 
Lecture of the Chemical Society at the Royal Insti- 
tution We have so recently (Naturf, voL xv. p 389) 
given a full account of the life and work of the eminent 
German worker in various departmems of science, that it 
is unnecessary to go over the ground again. A very fair 
estimate of his position was given m a leading article in 
the TimiJ of Saturday last ; and we are glad to notice 
that the leading journal now is glad to draw attention 
to men of science whose work Is deserving of public 
notice. The University of Cambridge did itself the 
honour of conferring upon Prof Helmholtz the degree 
of LL.D. on Thursday last, on which occasion the public 
orator, Mr. Sandys, made the following elegant and appro- 
priate speech 

" Dl^issime domine, domine Procancell arie, et tota 
Academia : 

" Slngularum quidem scientiarum terminos protulisse, 
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plurimis concessum est; uni vero plurimarum finoB ex 
tendiue laro conti^it. Ataui hodie vinim salutamui, qui 
rerum naturae refionem plusquam unam fdiciter occu- 
Mvit. qui phmum physiologiae penetralia perscrutatui, 
deinoie ohyslcoruni studiorum campo ampliBauno potitue, 
ipiam dwque mathematicorum ^ccm fortiterexpugnavit, 
ex alia demceps in aliam provinciam progreasuaj velut 
mlUtum Romanorum ille maximus, 'victncea aquilas 
aUum laturus m orbcm.' 

"Militarium medicorum ordini adhuc adscriptusj argu- 
mentum magnum intra unius libel! i fines artiores com- 

R lbxufi, ostendit vim illamj quae nonnunquam viva vocatur, 

I universa rcrum natura esse conservatam, partes eius 
aHam ex alia posse generarij summam esse immutabilem 

S uid huius mgenio excogitatas commemorem quaestiones 
las hydrodynaniicasi quid vortices illos qui scientiae 
mathematicae ad mtenora pertinent? IlluAcro magna 
opera, quorum in uno sensus audicndi clarissime expli- 
catur, in altero videndi sensus pulcherrime illustratur^ 
omnesi nisi Tailor, aut vidistis ipsi, aut fama certe audi- 
vistis, Pulchrum est (uti hunc ipsum confitcntem legimus), 
pulchrum profecto est, e scopulo quodain exceho late 
tUQiultuantem oceanum prospjcere, fluctusque procul 
albescenbes, modo breviores, niodo longiorcs, oculis dis- 
cernere * pulchnus autem in physiologiae tcmplo intimo 
versatumi oculorum insorum structuram exquisitam intro- 
»]cere, et, lucis legibus obscuns ordine lucido evolutis, 
fluctuantes luminis mol us metin vanamque colorum 
venustatem explicare ■ omnium fortasse pmchernmum, 
in iisdem arcanis morantem, undas illas aens quas nulla 
nisi mentis acie contemplari possumus, inter sese audiendo 
distin^ere; sonitus cu i usque, d urn tremit vibratque, m- 
tervalla numerare ; universam denique musices theoriani 
et mathematicis et physicis et physiologicis probavisse 
ammentis. 

"lUe igitur qui tot provinciaruni confinia lustravit, tot 
ecientiarum fines propagavit, a nostra praesertim Aca- 
demia, cuius alumni totiens ex eodem studiorum campo 
laureas reportarunt, ea qua par est reverentia hodie ex- 
apitur Qui Academiae noslrae nemora, et mventutis 
Academicae ludos et certamina lanipridem admiratus est, 
idem Tdrtasse severiora nostra sludia quo melius noverit, 
eo benignius indies aestunabit. Vos certe, qui, talium 
virOTum exemplar procul veneratj, etiam nostras inter 
Silvas verum quaentis, quanquam hodie nemorailla nostra 
gnivis umbra contnstat, tamen inter ipsas lacrimas non 
sine gBudio virum magnum vidistis, quaquc solelis benc- 
volentia laudatum audiMstis 

"Vobis igitur praesento Academiac Berolinensis Pro- 
Tessorem illustrem, Hermannum Ludovicum Ferdin- 
ANDUM Helmholtz 

The Society of Telegraph Engineers are to give a 
conversazione in honour of the distinguished electrician 
at University College, Gower Street, on the evening of 
the 1 ith inst. The large library and entrance hall will be lit 
up by electric light, and it is hoped there will be a full 
display of all the recent novelties in electrical science. 

As might have been expected, there was a distinguished 
aiuibence on Tuesday evening to listen to Prof. Helmholtz 
at the Royal InbtiiuLion. Prof. Hoscoe, the President of 
the Oiemical Society, in introducing the lecturer, made 
the following remarks , — 

** Ladies and Gentlemen, Fellowfl of the Chemical So- 
dety^Tbe cordial welcome which you have just given to 
Prof. Helmholtz shows me that he needs no formal 
introduction at mv hands. His name is honoured wher- 
ever science is valued, and both bis face and his voice 
are well remembered in this room. It may therefore 
luAice if I say that eminent as an anatomist, as a physio- 
logist, as a physicist, and as a mathematician, wc chemists 
■re now ab^t to claim him also as our own. 

“ Prof. Helmholtz, in the name of the Chemical Society, 
and OB behglf of its Fellows here assembled, I beg to 


welcome you amongst us.; 1 have the honour to present 
you with the Faraday Medal of the Society, and to 
request that you will favour ua with your lecture, to 
which we shall ali listen with pleasure and profit/' 


Tke Faraday Lecture > 

The majonty of Faraday's own researches were con- 
nected, directly or indirectly, with questions regarding 
the nature of electricity, and his most important and 
most renowned discoveries 1a^ in this field. The facts 
which be has found are univeually known. Never- 
theless, the fundamental conceptions by which Fanday 
has been led to these much-edmircd discoveries hove not 
been received with much consideration. His principal 
aim was to express in his new conceptions onty facts, 
with the least possible use of hypothetical substances and 
forces. This was really a progress in ^neral scientific 
method, destined to purify science from the last remnants 
of metaphysics Now that the mathematical interpre- 
tation of Faraday's conceptions regarding the nature of 
electric and magnetic force has been given by Gerk 
Maxwell, we see how great a degree of exactness and 
precision was really hidden behind his words, which to 
his contemporancs appeared so vague or obscure , and it 
IS astonishing in the highest degree to see what a large 
number of general theories, the methodical deduction of 
which requires the highest powers of mathematical analysis, 
he has found by a kind of intuition, with the security 
of instinct, without the help of a single mathematical 
formula. 

The electrical researches of Faraday, although em- 
bracing a great number of appaiently minute and discon- 
nected questions, all of which he has treated with the 
same careful attention and conscientiousness, are really 
always aiming at two fundamental problems of natural 
philosophy, the one more regarding the nature of physical 
forces, or of forces working at a distance ; the other, in 
the same way, regarding cmemical forces, or those which 
act from molecule to molecule, and the relation between 
these and the first 

The great fundamental problem which Faraday called 
up anew for discussion was the existence of forces work- 
ing directly at a distance without any intervening medium 
During the last and the beginning of the present century 
the model after the likeness of which nearly all physical 
theories had been formed was the force of gravitation 
acting between the sun, the planets, and their satellites. 
It is known how, with much caution and even reluctance, 
Sir Isaac Newton himself proposed his grand hypothesis, 
which was destined to become the first great and im- 
posing example, illustrating the power of true scientific 
method. 

But then came Oerstedt's discovery of the motions of 
magnets under the influence of electnc currents. The 
force acting m these phenomena had a new and very 
singular character It seemed as if it would drive a 
single isolated pole of a magnet in a circle around the 
wire conducting the current, on and on without end, never 
coming to rest. Faraday saw that a motion of this kind 
could not be produced by any force of attraction or 
repulsion, working from point to point. If the current 
IS able to increase the velocity of the magnet, the nugnet 
must react on the current. So he made the experiment, 
and discovered induced currcnti ; he traeed them out 
through all the vanous condiiions under which they 
ought to appear. He concluded that somewhere hi a part 
of the space traversed by mamietic force there exists a 
peculiar state of tension, and that every chuge of this 
tension produces electromotive force. Thia unknown 
hypothetical state he called provisionjilly the tlectrofto- 
luc stale, and ha was occupied for years and years in 
Abitract la vvw ie by ite kuiboi. 
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finding out what was this dectrotonic state. He dis- 
covtted at first, in 1638, the dielectric polarisation of 
electric insulatora, subject to electric foroes. Such bodies 
show, under the influence of electric forces, phenomena 
perfectly analogoueto those exhibited by soft iron under 
the influence of the magnetic force. Eleven years later, 
in 1849, he was able to demonstrate that all ponderable 
matter is magnetised under the influence of sufliciently 
intense magnetic fonce, and at the same time he disco- 
vered the phenomena of dianiagnelism, which indicated 
that even apace, devoid of all ponderable matter, is 
magnetisable , and now with quite a wonderful sagacity 
and intelicctual precision Faraday performed in his brain 
the work of a mat mathematiaan without using a single 
mathematical ronnula. He saw with his mind’s eye that 
by these systems of tensions and pressures produced by 
the dielearic and magnetic polarisation of space which 
surrounds el ectri fled bodies, magnets or wires conducting 
electric currents, all the phenomena of electro- static, 
magnetic, electro-magnetic attraction, repulsion, and 
induction could be explained, without recurring at all to 
forces acting directly at a distance. This was the pari 
of his path where so few could follow him ; perhaps a 
Clerk Maxwell, a second man uf the same power and 
independence of intellect, was necessary to reconstruct 
in the normal methods of science the great building, the 
plan of which Faraday had conceived m his mind and 
attempted to make visible to his contemporaries. 

Nevertheless the adherents of direct action at a distance 
have not yet ceased to search for solutions of the electro- 
magnetic problem. The present development of science, 
however, shows, as I think, a state of things very favour- 
able to the hope that Faraday’s fundamental conceptions 
may m the immediate future receive general assent. His 
theory, indeed, is the only existing one which is at the 
same time in perfect harmony with the facts observed, 
and which at least does not lead into any contradiction 
against the general axioms of dynamics. 

It is not at all necessary to accept any definite opinion 
about the ultimate nature of the agent which we call 
clectncity, 

Faraday himself avoided as much as he could giving 
any affirmative assertion regarding this probleni, although 
lie did not conceal his disinclination to believe in the 
existence of two apposite electric fluids 

For our own discussion of the electro -chemical pheno- 
mena, to which wc shall turn now, I beg permission to 
use the language of the old duahstic theory, because 
we shall have to speak principally on rriations of 
quantity. 

1 now turn to the second fundamental problem aimed at 
by Faraday, the connection between electric and chemical 
force. Already, before Faraday went to work, an elaborate 
electro-chemic^ theory had been establish^ by the re- 
nowned Swedish chemist Berzelius, which formed the 
connectiDg-lmk of the great work of his hfe, the systema- 
tisation of the chemical knowledge of his time His 
starting point was the aenes into which Volta bad 
arranged the metals according to the electric tension 
which they exhibit aAer contact with each other A 
fundamental point which Faraday’s expenment contra- 
dicted was the supposition that the quantity of electricity 
collected in each atom was dependent on their mutual 
dectr^Kchemical differences, which be considered as the 
cause of their apparently greater chemical affinity. But 
although the fundamental conceptions of Ber^u s’ theory 
have teen forsaken, chemists have not ceased to speak 
of positive and negative constituents of a compound body 
Nobody can overlook that such a contrast of qualities, as 
was expressed in Berzelius’ theory, really uiats, well- 
developed at the extremitieff lose evident in the middle 
ttnns of the series, plaving an impoctint part in all 
chemical actions, altbougn often subotdinjUed to /other 
ioflucncei. 


When Faraday began to study the phenomena* of de- 
composition by the galvanic current, which of cotnc 
were conridered by Berzelius as one of the firmest sup- 
s of his theory, he put a very simple question, the 
question indeed which every chemist speculating 
about electrolysis ought to have answered. He Mked, 
What is the quantity of electrolytic decomposldoD if the 
same quantity of electneity is sent through several elec- 
trolytic cells ? By this investigation he discovered that 
most important law, generally known under his name, but 
called by him the law of definite electrolytic action. 

Faraday concluded from his experiments that a definite 
quantity of electricity cannot piss a voltametric cell 
containing acidulated water between electrodes of plati- 
num without setting free at the negative electrode a 
corresponding definite amount of hydrogen, and at the 
positive electrode the equivalent quantity of oxygen, one 
atom of oxygen for every pair of atoms of hydixmn If 
instead of hydrogen any other element capable of substi- 
tuting hydrogen is separated from the electrolyte, this is 
done also in a quantity exactly equivalent to the quantity 
of hydrogen which would have teen evolved by the same 
electric current 

Since that time our experimental methods and our 
knowledge of the laws of electrical phenomena have 
made enormous progress, and a great many obstacles 
have now been removed which entangled every one of 
Faraday's steps and obliged huii to fight with the con- 
fused ideas and ill-applied theoretical conceptions of 
some of his contemporaries. Wc need not hesitate to 
say that the more experimental methods were refined, 
the more the exactness and generality of Faradays low 
was confirmed. 

In the beginning Berzelius and the adherents of Voltes 
original theory c? galvaniim, based on the effects of 
metallic contact, raised many objections against Faradays 
law By the combination of Nobih’s astatic pairs of 
magnetic needles with Schweigger’s multiplicator, a coil 
of copper wire with numerous circumvolutions, galvano- 
meters became so delicate that the electro- ^enucal 
equivalent of the smaller currents they indicated was 
imperceptible for all chemical methods. With the 
newest galvanometers you can very well observe cuirente 
which would want to last a century before decomposing 
one milligram of water, the smallest quantity which is 
usually weighed on chemical balances. You see that if 
such a current lasts only some seconds or some minutes, 
there is not the slightest hope to discover its products of 
decomposition by chemical analysis And even if it 
should last a long time the feeble quantities of hydrogen 
collected at the negative electrode can vanish, becaiue 
they combine with the traces of atmospheric oxym 
absorbed by the liquid. Under such conditions a fettle 
current may continue as long as you like without pro- 
ducing any visible trace of electrolysis, e\’en not of 
galvanic polarisation, the appearance of which can be 
used as an indication of previous electrolysis. Galvaidc 
polaribation, as you know, is an altered state of the 
metallic plates which have been used as electrodes 
during the decomposition of an electrolyte. Polarised 
electrodes, when connected by a galvanometer, give a 
current which they did not give before being polansed. 
By this current the plates arc discharged again and 
returned to their original state of equality. 

This depolarising current is indeed a most dedicate 
means of discovenng pcevious decomposition. I have 
really ascertained that under favourable conditions one 
can observe the polarisation produced dunn^ some 
seconds by a current which decomposes one milligrain 
of water in a century 

Products of decomposition cannot appear at the elec- 
trode without motions of the constituent molecules of 
the electrolyte throughout the whole length of the liquid. 
This lubject has tea studied very caiefuUy and for a 
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frcat ^number of liquids^ by Prof. HictorfF^ of Muniteri 
and Prof. G. IViedemaniu of Leipaic, 

Prof, F , Kohlrausch, of Wlirzburgi has brought to light 
the very important fact that in diluted solutions of salts, 
including hydrates of acids and hydrates of caustic 
alkaJia, overy atom under the influence of currents of the 
same density moves on with its own peculiar velocity, 
independently of other atoms moving at the same time 
in the same or in opposite directions. The total amount 
of chemical motion in every section of the fluid is repre- 
sented by the sum of the equivalents of the cation gone 
forwards and of the anion gone backwards, m the same way 
as in the dualistic theory of electricity, and the total amount 
of electricity flowing through a section of the conductor 
corresponds to the sum of positive electricity going 
forwards and negative electricity going backwards. 

This established, Faraday's law tells us that through 
each section of an electrolytic conductor we have always 
equivalent electrical and cbemical motion. The same 
definite quantity of either positive or negative electricity 
moves always with each univalent ion, or with every unit 
of affinity of a multivalent ion, and accompanies it during 
all its motions through the interior of the electrolytic 
fluid. This we may call the electric charge of the atom 

Now the most startling result, perhaps, of Faraday’s 
law IS this ■ If we accept the hypothesis that the ele- 
mentary substances are composed of atoms we cannot 
avoid concluding that electricity also, positive as well 
as negative, is divided into definite elementary por- 
tions, which behave like atoms of electricity. As long as 
it moves about on the electrolytic liquid each atom 
remains united with its electric equivalent or equivalents. 
At the surface of the electrodes decomposition can take 
place if there is sufficient electromotive power, and then 
the atoms give off their electric charges and become 
electrically neutral. 

Now arises the question. Are all these relations between 
electricity and chemical combination limited to that class 
of bodies which we know as electrolytes ^ In order to 
produce a current of sufficient strength to collect enough 
of the products of decomposition without producing too 
much neat in the electrolyte, the substance which we try 
to decompose ought not to have too much resistance 
against the current. But this resistance may be very 
great, and the motion of the ions may be very slow, so 
slow indeed that we should need to allow it to go on for 
hundreds of years before we should be able to collect 
even traces or the products of decomposition ; neverthe- 
less all the essential attnbutes of the process of electro- 
lysis could subsist. If you connect an electrifled 
conductor with one of the electrodes of a cell filled with 
oil of turpentine, the other with the earth, you will find 
that the clectncity of the conductor is discharged unmis- 
takablv more rapidly through the oil of turpenane than if 
you take it away and fill the cell only with air, 

Also m this case we may observe polarisation of the 
electrodes as a symptom of previous electrolysis. An- 
other sign of electrolytic conduction Is that liquids 
brought between two different metals produce an electro- 
motive force. This is never done by metals of equal 
temper^ure, or other conductors which, like metals, let 
electneity pass without being decomposed. 

The lAnie effect is also observea even with a great 
many rifp<i bodies, although we have very few solid bodies 
which allow us to observe this electrolytic conduction with 
the galvanometer, and even these only at temperatures 
neaj to their melting-point. It ii nearly impossible to 
shelter the quadrants of a delicate electrometer against 
being charged by the insulating bodies by which they are 
supported. 

Id all the cases which I have quoted one might suspect 
that traces of humidity absorbra by the substance or 
adhering to their surface were the electrolytes. I show 
you therefore this little Daniell'i cell, in which the porous 


septum has been substituted by a thin stratum of glass. 
ExtemaUy all is symmetrical at both poles; there is 
nothmg in contact with the air but a closed surface of 
glass, through which two wves of platinum penetrate. 
The whole charges the electrometer exactly like a 
Daniell’s cell of very great resistance, and this it would 
not do if the septum of glass did not behave like an 
electrolyte. All these facts show that electrolytic con- 
duction IS not at all limited to solutions of acids or salts. 

Hitheno we have studied the motions of ponderable 
matter as well as of electricity, going on in an electrolyte 
Let us study now the forces which are able to produce 
these motions. It has always appeared somewhat start- 
ling to everybody who knows the mighty power of che- 
mical forces, the enormous quantity bf beat and of 
mechanical work which they are able to produce, and 
who compares with it the exceedingly small electric 
attraction which the poles of a battery of two Daniell’s 
cells show. Nevertheless this little apparatus is able to 
decompose water 

The quantity of electricity which can be conveyed by a 
very small quantity of hydrogent when measured by its 
electrostatic forces, is exceedingly great. Faraday saw 
this, and has endeavoured in various ways to give at 
least an approximate determination. The most powerful 
batteries of Leyden jars, discharged through a voltameter, 
give scarcely any visible traces of gases. Ac present we 
can give definite numbers. The result is that the electn- 
ciiy of I mgrm, of water, separated and communicated to 
two balls, 1 kilometre distant, would produce an attraction 
between them, equal to the weight of 25,000 kilos. 

The total force exerted by the attraction of an electnfied 
body upon another charged with opposite electneity is 
always proportional to the quantity of electricity con- 
tained in the attracting as on the attracted body, and 
therefore even the feeble electric tension of two Darnell’s 
elements acting through an electrolytic cell upon the 
enormous quantities of electricity with which the con- 
stituent ions of water are chargH, is mighty enough to 
separate these elements and to keep them separated. 

We now turn to investigate what motions of the ponder- 
able molecules require the action of these forces Let us 
begin with the case where the conducting liquid is sur- 
rounded everywhere by insulating bodies. Then no 
electricity can enter, none can go out through its surface, 
but positive electricity can be driven to one side, negative 
to the other, by the attracting and repelling forces of 
external electrified bodies. This process going on as 
well m every metallic conductor is called ** electrostatic 
induction.'’ Liquid conductors behave quite like metals 
under these conditions Prof WuUner has proved that even 
our best insulators, exposed to electric forces for a long 
time, are charged at last quite in the same way as metals 
would be charged in an instant. There can be no doubt 
that even electromotive forces going down to less than 
Daniell produce perfect electrical equilibrium in the 
intenor of an electrolytic liquid. 

Another somewhat moaifled instance of the same 
effects IS afforded by a vokametne cell containing two 
electrodes of platinum, which are connected with a 
Daniell’s cell, the electromotive force of which is insuf- 
ficient to decompose the electrolyte. Under this condi- 
tion the 10ns carried to the electrodes cannot give off 
their electric charges. The whole ^paratus behaves, as 
was first accentuated by Sir W. Thomson, like a con- 
denser of enormous capacity. 

Observing the polarising and depolarising currents in 
a cell containing two electrodes of platinum, hermetically 
sealed and freed of all air, we can observe these pheno- 
mena with the most feeble electromotive forces m 
Daniell, and I found that down to this limit the capacity 
of the platinum surfaces proved to be constant, By 
taking greater surfaces of platinum 1 suppose it will be 
possible to reach a limit much lower than that. If any 
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chemical force existed besides that of the electrical charges 
which could bind all the pairs of opposite 10 ns together, 
and required any amount of work to be vanquished, an 
inferior limit to the electromotive forces ought to exist, 
which forces are able 10 attract the atoms to the elec- 
trodes and to charge these as condensers No pheno- 
menon indicating such a Umit has as yet been discovered, 
and we must conclude therefore ihat no other force resists 
the motions of the ions through the interior of the liquid 
than the mutual attractions of their electric charges. 

On the contrary, as soon as an ion is to be separated 
from its electrical charge we find that the electrical forces 
of the battery meet with a powerful resistance, the over- 
powering of which requires a good deal of work to be 
done, Usually the ions, losing their electric charges, 
hre separated at the same time from the liquid , some or 
them are evolved as gases, others are deposited as 
rigid strata on the sunace of the electrodes, hke Jgal- 
vanoplastic copper. But the union of two constituents 
having powerful affinity to form a chemical compound, as 
YOU know very well, produces always a great amount of 
neat, and heat is equivalent to work On the contrary, 
decomposition of the compound substances requires wort, 
because it restores the energy of the chemical forces, 
which has been spent by the act of combination. 

Metals uniting with oxygen or halogens produce heat 
in the same way, some of them, like potassium, sodium, 
zinc, even more heat than an equivalent quantity of 
hydrogen ; less oxidisable metals, like copper, silver, 
platinum, less. We find therefore that heat is generated 
when zinc drives copper out of its combination with the 
compound halogen or sulphuric acid, as is the case in a 
Darnell's cell. 

If a galvanic current passes through any conductor, a 
metallic wire, or an electrolytic fluid, it evolves heat Mr 
Prescott Joule was the first who proved experimentally 
that if no other work is done by the current the total 
amount of heat evolved in a galvanic circuit during a 
certain time is exactly equal to that which ought to have 
been generated by the chemical actions which have been 
performed dunng that time. But this heat is not evolved 
at the surface of the electrodes, where these chemical 
actions take place, but is evolved in all the parts of the 
circuit, jproportionally to the galvanic resistance of every 
part From this it is evident that the heat evolved is an 
immediate effect, not of the chemical action, but of the 
galvanic current, and that the chemical work of the 
battery has been spent in producing only the electric 
action. 

If we apply Faraday's law, a definite amount of elec- 
tricity passing through the circuit corresponds to a definite 
amount of cnemical decomposition going on jn every 
electrolytic cell of the same circuit. According to the 
theory of electricity the work done by such a definite 
quantity of electricity which passes, producing a current, 
IS proportionate to the electromotive force acting between 
both ends of the conductor. You see therefore that the 
electromotive force of a galvanic circuit must be, and is 
indeed, proportional to the heat generated by the sum of 
all the chemical actions going on in all the electrolytic 
cells dunng the passage of the same quantitity of 
Clectncity In cells of the galvanic battery chemical forces 
are brought into action able to produce work ; in cells 
m which decomposition is occurring work must be done 
against opposmg chemical forces ; the rest of the work 
done appears as heat evolved by the current, as far as it 
is not used up to produce motions of magnets or other 
equivalents of work 

Hitherto we have supposed that the ion with its electric 
charge is separated from the fluid. But tl^ ponderable 
■toms can give off their electricity to the electrode, and 
remain m the liquid, being now electrically neutral. This 
maltfs almost no difference in the value of the electro- 
motive force. For instance, if chlorine is separated at 


the anode, it will remain at first absorbed bv the liquid ; 
if the solution becomes saturated, or if we make a vacuum 
over the liquid, the gas will rise in bubbles The electro- 
motive force remains unaltered The same may be 
observed with all the other gases. You see in this case 
that the change of electrically negative chlorine into 
neutral cblonne is the process which requires so great an 
amount of work, even if the ponderable matter of the 
atoms remains where it was. 

The more the Surface of the positive electrode is 
covered with negative atoms of the anion, and the 
negative with the positive ones of the cation, the more 
the attracting force of the electrodes exerted upon the 
ions of the liquid is diminished by this second stratum of 
opposite electricity covering them. On the contrary, the 
force with which the positive electricity of an atom of 
hydro^n is al traded towards the negatively charged 
metal increases in proportion as more negative electricity 
collects before it on the metal, and the more negative 
electricity collects behind it in the fluid 

Such IS the mechanism by which electric force is con- 
centrated and increased in its intensity to such a depee 
that it becomes able to overpower the mightiest chemical 
affinities we know of If this can be done by a polarised 
surface, acting like a condenser, charged by a very mode- 
rate electromotive force, can the attractions between the 
enormous electric charges of anions and cations play an 
unimportant and indiflercnt part in chemical affimty r 

You see, therefore, if we use the language of the 
dualistic theory and treat positive and negative electrici- 
ties as two substances, the phenomena are the same as 
if equivalents of positive and negative electricity were 
attracted by different atoms, and perhaps also by the 
different values of affinity belonging to the same atom 
with different force. Potassium, sodium, zinc, must have 
strong attraction to a positive charge ; oxygen, chlonne, 
bromine to a negative charge. 

Faraday very often recurs to this to egress his convic- 
tion that the forces termed chemical affinity and electri- 
city are one and the same I have endeavoured to give 
you a survey of the facts in their mutual connection, 
avoiding, as far as possible, introducing other hypotheses, 
except the atomic theory of modern chemistry. 1 think 
the facts leave no doubt ihat the very mightiest among 
the chemical forces are of electric origin. The atoms 
cling to their electric charges and the opposite electric 
charges cling to the atonib But 1 dont suppose that 
other molecular forces are excluded, working directly 
from atom to atom Several of our leading chemists 
have begun lately to distinguish two classes of com- 
pounds, molecular aggregates and typical compounds. 
The latter are united by atomic affinities, the former not. 
Electrolytes belong to the latter class. 

If we conclude from the facts that every unit of affinity 
of every atom is charged always with one equivalent either 
of positive or of negative electricity, they can fonn com- 
pounds, being electrically neutral, only if every unit 
charged positively unites under the influence of a mighty 
electric attraction with another unit charged negatively. 
You see that this ought to produce compounds in which 
every unit of affinity of every atom is connected with one 
and only with one other unit of another atom. This is, 
as you will see immediately, indeed, the modern chemical 
theory of quaativalence, comprising all the saturated 
compounds. The fact that even elementary substances, 
with few exceptions, have molecules composed of two 
atoms, makes it probable that even in these cases elcctnc 
neutradisation is pioduced by the combination of two 
atoms, each charged with its electric equivalent, not by 
neutralisation of every single unit of affinity 

But I abstain from entering into mere mcialities, ai, 
for instance, the question of unsaturated compounds; 
perhaps I have gone already too far. I would not have 
dared to do it if I did not feel myself sheltered by the 
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autbority of that great man irho was guided by a never- 
erring instinct of truth. 1 thought that the best I could 
do for his memory was to recall to the minds of the men, 
by the energy and intelligence of whom chemistry has 
undergone its modem astonishing development, what im- 
portant treasures of knowledge lie still hidden in the works 
of that wonderful gemub. I am not sufficiently acquainted 
with chemistry to be confident that 1 have given the right 
interpretation, that interpretation which Faraday himself 
would have given perhaps, if he had known the law of 
chemical quantivalence, if he had had the experimental 
means of ascertaining how large the extent, how unexcep- 
tional the accuracy of his law really is ; and if he had 
known the precise formulation of the law of energy ap- 
plied to chemical work, and of the laws which determine 
the distnbution of electric forces in space as well as in 
ponderable bodies transmitting electric current or forming 
condensers 1 shall consider my work of Co-day well re- 
warded if I have succeeded in kindling anew the interest 
of chemists for the clectro-chemical part of their science 


At the conclusion of the lecture Prof. Roscoe made the 
following remarks — 

“ The pleasing duty now devolves upon me of proposing 
a vote of thanks to our distinguished friend for his inter- 
esting, suggestive, and most appropriate address. 

" Prof Helmholtz has shown us that Faraday's concep- 
tion of clectncity is in exact accordance with the most 
modem developments of this science. He has told us that 
although Faraday was unacquainted with the technical 
details of mathematics, all his conclusions are capable of 
the most exact mathematical expression, and that our 
great expenmentalist possessed the spirit and thoughts 
characteristic of a truly mathematical mind But our 
lecturer has gone further, for upon Faraday's well-known 
law of electrolysis he has founded a new electro-chemical 
theory, which reveals to us chemists, conclusions of the 
utmost importance. He tells us as the results of 
the application of the modern theory of electricity 
to Faraday's great experimental law, that the atom of 
every chemical element is always united with a definite 
unvarying quantity of electricity. Moieovcr — and this is 
most important— that this definite amount of electricity 
attached to each atom stands in close connection with the 
combining power of the atom which modern chemistry 
terms quantivalence. For if the amount of electricity 
belonging to the monad atom be taken as the unit, then 
that of the dyad atom is two, of the triad atom three, and 
so on. 

** Hence then, thanks first to Faraday and now to 
Helmholtz, chemists have now a new and unlooked-for 
confirmation of one of iheir most important doctrines 
from the science of electricity 

“These, Ladies and Gentlemen, are indeed sufficient 
grounds for our claiming Prof Helmholtz as a chemist, 
and justify me in requesting that he will allow his name 
to be placed on the fist of Honorary Fellows of the Che- 
mical Society. 

“ I have much pleasure in proposing a hearty vote of 
thanks to the Faraday Lecturer for the year." 

This proposal was seconded by Prof Tyndall. 


NOTES 

Mr, CuutaNCE King has resigned hJi position as Directur of 
the Geologloal Bnrrey of the United Slates. It has long been 
no secret that he wished to retire from an appointment which 
confined him chiefly to-exeentive fhnctionsi left him with practically 
no tune for independent scientific work, and hampered lum in 
those mining and other financial operitloDS In which he Is 
understood to hare large investments. In a letter dated the 12th 
ult , addreued to the President of the United States, be says 


that he believes he “can render more important awlee to 
science as an investigator than os the head of an executive 
bureau " All well-wishers to the cause of geology must hope 
that this belief will be fully justified ; that the relief he obtoilu 
from offiaal trammels will enable him once more to devote to 
geological research the energy and experience which bav« aluady 
borne such good fruit. His tenure of office in the Geological 
Survey has hardly been long enough to enable him fully to de- 
velop the plans he had sketched out for the vigorous prosecution 
of the Survey as a truly national undertaking, alike creditable to 
the scientific spirit of the Republic and important to the develop- 
ment of Its industrial resources. But he will be held in honour- 
able remembrance as the first head of the National Survey, and 
os having taken a leading share in its iniUal organisation. It is 
reported that Mr. J. W. Powell, hO long and well known for his 
work in the Rio ColoiadD basin, u to be the new director. 

A WISH having been expressed by certain memben of the 
Torquay Natural History Society to have a portrait of Mr. 
William Pengelly, F,R.S , &c., and he having kindly consented 
to sit for the same, a committee has been formed for carrying 
the suggestion into effect. Ihe portrait will, at Mr, Fengelly's 
request, be placed in the museum of the Society, Torquay It 
was at fu-ht proposed to liimt the list of subscribers to the 
members of the 'forquay Natural History Society, but some 
members of the Devonshire Association, and other gentlemen, 
having expressed a wish to join in the work, it has been decided 
to make the contribution general Subhcriptions will be leceived 
by the hon treasoier, Mr Robert Kitson, Torquay Bank, 

Tilr Royal Academy of Sciences of Turin gives notice that 
from January 1, 1879, the new term for competition for the third 
Bres^a I'rixe has begun, to which, accordmg to the testator's will, 
scientific men and inventors of all nalions will be admitted. A 
pnze will ihereforc be given to the scientific author or inventor, 
whatever be his nationality, who duiing the years 1879- 1 882, 
" according to the judgment of the Royal Academy of Sciences 
of Turin, shall have made the most importaiiL and Ubefnl dis- 
covery, or published the most valuable work on physical and 
experimental science, natural hihtory, mathematics, cheniiatry, 
physiology and pathology, os well ai geology, history, geography 
and statistics " The term will be closed at the end of December, 
18S2. The value of the prize amounts to i2,ocx3 Italian hie 
The prire will in no case be given to any of the national membevi 
of Ihe Academy of Turin, resident or non resident. 

The Literary and Phiiosophical Society of Manchester has 
recently completed the first century of its existence. Dr. Angus 
Sinitli IS writing a history of the Society since its foundation, 
which will be read at an early meeting, and no doubt published 
m its Proceedings, 

We are glad to learn that the appeal on behalf 6f G. M. 
SmerdoD, who has done such good work as foreman of the Kent 
Cavern explorations, has resulted in a sum lufficient to purchase 
him an annuity of 10/. 

The results of appointing a totally inexperienced and unknown 
man to the head of the Registrar- General's department, just 
before the taking of the census, are already beginning to be fait. 
Complaints of mismanageinent ore rife — whole streets In London 
not served with the census-papers, and in many cases those 
which were delivered have not yet been collected, and run some 
risk of being utilised for fire lighting purposea Certainly the 
interests of the country would have been best served hf appoint- 
ing Dr, Farr to the post of Registrar-General until at least the 
census work had been compiated. Dr. Farr’s long expariaoeQ 
would have been of immense icrrlce, and tbetf useful stadities 
would have been collected In something hke scientific method. 

Tnxan was a desultory talk on the subject of TVduilcal Edu- 
cation in the House of Commoni the other night, on the motion 
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of Mr. Andenon to appoint a roving Commiuion tu inspect tbe 
tedmical schools of the Continent. The fact Is, as Mr, Mundelk 
pointed out, we know quite well what is wanted here, and if the 
City Guilds would only spend the amount of money they ought 
to do, there need be no wont of technical instruction for all m ho 
■re' prepared to take advantage of it. As it !«, such institutions 
aa Owens College, the Mason College, and others are putting a 
fint^nite scientiRc technical education within the reach of all 
classes, and what really wanted 19 the teaching of elementary 
science mall our pninary schools The House wai counted out 
over the motion. 

A MEETING for the purpose of forming a society for the 
advancement of chemical industry was held on Monday after- 
noon At the rooms of the Cfacinical Society, Burlington House, 
'Piccadilly, Prof. Roscoe presiding, The chairman explained 
that for «ome time the want of a Society had been felt, the 
object of which was the advancement of chemical industry in the 
United Kingdom. Its mnin purpose would be to bring together 
at stated intervals all tliose who possessed chemical, physical, 
and engineering knowledge, and who used this knowledge in 
the utilisation of chemical action ou a manufictunng scale, and 
who hod the charge of or an inletest in chemical industries. It 
might mfterwardii prove desirable to found a distinct branch of 
the engmeenng profession, who might be designated as chemical 
engineers. He drew attention to the advantages which would 
doubtless accrue tu the vari ius branches of chemical industry by 
the establishment of buch an organisation. Briefly stated, its 
objects would be to enable personb nUercsted in chemical in- 
doitnes to meet, to correspond, and to interchange ideas 
respecting improvements m the various processes, to publish 
information relating thereto by means of a journal or otherwise, 
to acquire and dispose of properly for such purposes, and to do 
all other things incidental or conducive to the cjIjjclU aimed at. 
Prof. Ruscoc concluded liy moving ihnL it was desirable to form 
such a society as that suggested Ihis was seconded by Mi, 
Perkin and carried. Formal resolutions were then passed with 
the view of carrying out the object thub agreed upon 

We take the following significant ixibsoge from a paper read 
by Sir George Campbell, K C S.I,, M.P , late Lieutenant- 
Governor of Bengal, to the Society of Arts on March 25 last . — 

Most of us who go to India know verv Little alxiut agriculture 
of any kind , and uf agriculture under the conditions of Indian 
soil and climate we know nothing whatever. The consequence 
has been that when we have attempted to show the natives how 
to improve their agriculture we have generally egregiously failed, 
-ud to use a native expression, our faces have been blackened 
In this respect I am afraid we are nut improving. The old- 
faahioned civil servant, if not so literary as tbe new class, and 
perhaps not much more agricultural, settled down more m the 
country and learned more of native ngricuUural habits and ways 
Present ndmiuislrators, I am afraid, know very little of any kind 
of Agriculiure, and it is much the same with the native public 
servant ; formerly they knew nothing of English literature, but 
they knew a great deal of the country ; now they arc very highly 
educated, but do not know much more of agriculture than their 
European lUperion,'' 

The post of Curator of the Herbarium of the Royal Botanic 
Gftrdeiis, Calcutta, has been filled up by the India Office by tbe 
appointment, on the nomination of the Director of the Royal 
Gardens, Kew, of Mr. L. J. K. Brace, of New Providence, 
Bahamas. Mr. Brace was educated at Christ's Hospital, and 
held a subordinate post in the colony. Having turned his atten- 
tton to botany, he was employed by the Iite Governor, Mr. W, 
Robiiison, to make a collection for Kew of the hdigenou 
vogjetatioD. 

Oe late yean the cultivation of Libcrien coffee Libmta) 
hu faesD energetically pushed u Engllih coffee-growing oolonles 


and posbesiKins. This ha^ been due to two causes . — First, tbe 
cultivation of Arabiaa coflee Arabun) has been severely 

crippled m the New World by the '* white fly ” (Ccwwjffleitf 
Lafft€ilum\ and m the Old by the *Meaf disease" {Htimiaa wu- 
tatnx)\ secondly, Liberian coffee being a more tropical plant, 
grows well at a zone of altitude below that which Arabian coffee 
requires. The produce of the plantations of the new species is 
now coming Into commerce. At present it does not flud much 
favour apparently in England, but in America it u better appre- 
ciated Recent sales at New York of Ccylon-growp Libenon 
coffee have rcabiNcd 93^. per cwt., or 12/ above the current 
quotation for middling plantation coflee (Arabian) in tbe London 
market. This is a result of great imporlouce for the West Indian 
LLaiids. Liberian coffee has been found in Dominica to possess 
a comparative immunity from the attacks of the white fly, the 
ravages of which had all but completely extinguished the coffee- 
cultivation of the island Nut merely therefore can West Indian 
coffee cultivation be revived with reasonable prospect of success, 
but there ib the additional encouragement of a ready market easy 
of access in the United States 

The death is announced, at the age of seventy-five, of Sir 
Philip de Malpas Grey ELgerton. Sir Philip was on occasional 
contributor to our [>ageB 

A s'lRONG shock of earthquake occurred on Sunday after- 
noon at Chio, which has caused terrible destruction, Many 
houses in the principal town and thirty villages m the island 
aie naid to have been destroyed, and 4000 persons killed. Fresh 
shockb of earthquake occurred on Monday, and the inhabitants 
were taking refuge on board the steamers m the harbour The 
country around and the town Tsemne, on the mainland, suffered 
considerably, and shocks were aLo felt on Monday at Zante, Syro, 
Sniyina, Carosto, Euboea, and Tinos Ihe island of Ohio, Sclo, 
01 Skio, for the name is thus variously spelt, is situated in the 
/Egean bc'i, separated from the coast of Anatolia by a channel 
not more than seven miles wide where narrowest, and about 
fifty -three miles west of Smyrna. 

Some of our readers may be glad to learn that the French 
Associailon has resolved to curtail the number of acientifio 
meetings in order to extend the Lime left for excursions and 
festivals The programme includes two receptions by the Mayor 
of Algiers, one by ihc Governor-General, and a large Arabian 
flu called Bita, dancing and ‘ringing by native women, &c. 
Posblbly the reported massacre of the Flatters Expedition may 
put a stop to thc-ic ultra-scientific festivities 

We notice that the names of Drs. Gladstone and Tribe ore 
down for a paper in the Pbyi^ical and Chemical Section of the 
meeting of the French Absociation at Algiers, os obo that of Mr. 
Kodwell. 

At the ordinary meeting of the Sanitary Insttiute, to be held 
at 9, Conduit Street, on Wednesday, April iji at 8 p m-r the 
Chairman of Council, Dr. Richardson, F.R.S , will give a short 
address entitled, "Some Brief Suggestions on the Best Mode of 
dealing with Small Pox and other Infectious Diseases in the 
Metropolis and other large Towns," to be folloi^ed by a 
discussion 

Mr. R. J. Fe is well writes — As the following novel 
"facts" have their origin in Truth there can, I pnsume, be 
no gainsaying of them. As they are entirely new and are pub- 
lished in a journal not so well known as a scientific paper ai It 
ought to be, will you be good enough to give them a wider 
currency for the mformatioo of chemists Their value needs no 
comment .—"The bomb with which the Emperor was killed 
appear! to have. been filled with mtro-glycenne, audit is un- 
fortunate that this compound, like gun-cotton. Is bo eojy to 
moke. A certain amount of glycerine u taken, and to this 
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snlphunc and nitric acid are added* Glycenne liu an affinity 
for water. A molecule of water li abstracted, and a molecule 
of nitrous acid takes iti place. Nltro-gljcenDe may be put iuto 
the fin or it may be itnick without any dangerous consequence. 
If however It be set on fire by a fulminant, there is on explosion. 
If, as stated, the Kuiaian bombs were made of plass, there must 
have been small projections made in the glau shell when manu- 
factured, filled with fulminating powder. The explosive cha- 
racter arises from this ■ Nitrogen is composed of molecules in 
pain of atoms. Nitnc acid contains only one atom in its 
molecules. Upon this atom being set free from its unstable 
combination in the glycerine, the two atoms of nitrogen nuh 
together, producing a vast amount of energy of combination in 
the shape of heat. The gaseous products are thus heated, and 
an explosion takes place immediately.*’ 

A School of Gardening and Practical Flonculture has been 
established at the Crystal Palace, under the supermtendence of 
Mr. Edward Milner. 


Thx additions to the Zoological Society's Gardens during the 
past week include a T«o-Spotted Poradoxure {Nandmia dmotaia) 
from West Africa, presented by Mr. A. Wentworth Foibes ; a 
Golden Sparrow {Aunpassfr tncA/arus) from Abysilnia, presented 
by Mr. J, Abrahams ; a Chukar Partridge {Caccadis cAttkar), a 
Grey Francolln (Francolmm poHhcmanMs\ from India, presented 
by M. J, M Comely, C.M.Z.S, ; two Indian Antelopes (Ani^hpt 
cgrvica/ra 6 6) from India, deposited ; two iEthioplan Wart 
Hogs [PhawAarus aiAwpieus 6 9 ) from South-East Africa, t 
Dusky Parrot {/^ohus vio/acew) from Guiana, three Ceylonese 
Hanging Parrakecta {Lonodius asiaitcus d d 9 ) from Ceylon, 
a Yellow Troupial {XaniAasoma Jlavus) from Buenos Ayres, 
purchased ; a Fork toiled Jungle Fowl {Gallus furcatm 6 ) from 
Java, on approval; two Four-homed Antelopes {THraewros 
quadneornu d 9 ), a Burrhcl Wild Sheep (OvU burr^l 6 ) from 
India, a Javan Adjutant (Ldptoptilus favameuj) from Java, a 
Rock-hopper Penguin [Eudypits ehrysocomt) from the Falkland 
Islands, received in exchange. 


M. Daudignv, electrical engineer in Pans, has sent to 
the Mumcipal Council a petition asking for authority to esta- 
blish on the top of the Colonne de Juillet a large electric lamp 
fed by a magneto-electric machine of fifty horse-power. This 
enormous light is to be diffused by a large reflector of speciai 
construction. 

A MOST successful experiment in theatre illumination was 
tried on March 30 and 31, at the Athcnanim of the rue dea 
Martyrs, Pari*, with the Werderinann mcandeaceut Light, 'Ilxe 
pecubarity of it is that it can be graduated at will for scenic 
effects, either by introducing resistance coils or varying the 
velocity of the Gramme machine, lliese experiments were 
witnessed by several influential members of the Municipal 
Council, who on the following morning proposed an inquiry 
into the propriety of obliging all the theatrical managers to light 
their holla with electncity. 

Mr, F. W. Putnam sends us a paper on Pueblo Pottery, 
which he contributed to the February number of the American 
Art Keview. There are some well-executed coloured illustralions 
of specimens of the pottery which show some little taste in 
colour and uruomentation 

W E have hod several replies to our inquiry concerning the late 
Dr. 'Ihomas Dick’s astronomical instruments. They seem to 
have been disposed of after his death, and only one small mstru- 
ment can be definitely traced. None of the instruments seem to 
have been of much scientific value 

Mr. Johnston-Lavis writes, under date March 29 . — 

Vesuviua is to-night again active, lava running down the north- 
weatern slope of the cone. Only the reflection is visible from 
Naples On Sunday morning a riight shock, or more correctly 
subterranean thunder, was felt at Cosamicciola, although those 
in the ruins at the moment only became aware of it by the palor 
of others present, whose whole attention 11 arrested by the 
faintest move or noise.” 

A Science Students* Association has been formed in Liverpool, 
which includes all departments of science in its programme , the 
president 15 Mr, A. Norman Tate. 

The system of compressed-air clocks, of the use and constnic- 
jon of which in Paris we gave an account some time ago, » 
likely to have a trial in London. A Bill has been introduced 
nto Farlioroent for this purpose. The number of stations 
proposed for the metropolis is ten, 

In the notice of the mteting of the Mathematical Society In 
Natuii, voI. xxiii. p, 379, Mr. Wooster Woodruff Berntn’s 
ntina wu misspelt Benson. 

Ljeut.-Col. H. Collett, of Mecan Meer, North-West 
Punjab, has sent ui a money-order for 3/. towards the John 
Duncan Fund. We also acknowledgereceipt of i/, from M. G. S. 


OUR ASTRONOMICAL COLUMN 
liiE Variable Stars U Cephei and U Gbminorum, — 
We learn from Mr Knott that Ccraski's short-period variable 
in Cepheus was at a minimum on March 29 at about I2h 45111. 
GMT., clouds prevented observations till iih. 35m , when 
it had barely fallen to minimum, for two houn, iih. 45m. 
— 13b. 4cm , the 11101*8 light was sensibly constant — about 9'4ni. 
On April 3 Mr. Knott again obtained a pretty complete obser- 
vation , the time of minimum, taking the mi<Jdle of the phase, 
was I2h. 24m G.M T, , for nearly 2h. 30m , or from iih. lom, 
to I3h. 36m,, the star remained about 9 4m. Guided by these 
and previous observations the following approximate times of 
minima are inferred, and it is to be hoped that the scries may 
be well observed , — 


li m. 

Apul 8 13 4 

13 "43 

]8 11 22 


h in, 

April 23 .11 2 

28 10 41 

May 3 . 10 20 


h m. 

May 8 ... 9 59 



This variable bos been hitherto called T Ccphci in this coluniD, 
but Mr. Knott draws attention to the circumstance that Ceraski 
{AjOoh Nack , No. 2343) applied that designation last October 
to another variable discovered by bim, the position of which by 
mendian observations at Moscow was found to be m R.A, 
2ih. 7m. 57 ‘ 05 s>, Decl + 68^ o’ 8"’4 for i88o'o, and we 
accordingly follow bis suggestion lhat the short-period vonable 
will be more properly termed U Cephei 

U Gcminonim woa observed bv Mr, Knott at about the 
maximum, or about p 3 m., on April 2 and 3. Maxima of this 
very irregular vsnable star are by no means easy to catch. It 
precedes the principal component of S 1158 by im. 26 '5 b , and 
IS north of it 7' 31'’ Prof. Winnecke gave a senes of com- 
parison stars in Astron Nach,, No, 1120 Argelander’s position 
lor 1855 is R.A 7h. 46m, 29 88s. , Decl -I- 22' 22' 41"*$. 

While wntiDg upon variable stars we may mention that 
D.A C. 4767 IS probably to be included among them It 
was estimated 4m. by D'Agclct on May 15, 17B3 , It is called 
6m. by Lacaille, Lalande, and Piaszi, and was so estimated in 
Argelander's Zone, No 301 ; but aUhougb rated 57 in the 
Uranometna Argentina it is not found in Heis's Atka dot In the 
Uranomelria of Argclandcr. Its place for the present year ii In 
K. A. i4h, 18m. Is , with south decimation, 24^ 


The Comet of 1812. — Several years since, Mr, W. E 
Plummer of the University Observatory, Oxford, after a new 
reduction of the observations made at Paris and Vivieni, which 
we possess m their original form, found the period of revolution 
about 1 1 years less than that given by Encke, 10 that It li quite 
possible that the comet may arrive again at perihelion within the 

f resent year. We have already mentioned that M. Schulhof of 
aria 18 engaged upon 1 strict inveitigation of the elemenU of 
this comet, and has the intention of preparing extended e|dicme- 
rides, in Ihe same manner that ha has done for several of the 
minor planets which hod not been observed at several opposi- 
tions, but the sweeping lines for every fourth day throughout 
the year are mven in Herr Mahn’s ephemeris computed on the 
suggestkm or Prof. Winnecke, which will be round In the 
Vufidjakruekr^ der A JtroffomueAm Ceidisckaft, I9 Johipuig. 
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BIOLOGICAL NOTES 

The Shining Slave-Maker (Polyergus LuciDus).~The 
Rev H. M'Cook u aa fortunate u be u energetic in his atudiei 
of the American anti. At the December iSfo, meeting of the 
Academy Qf Natural Sciences of Philadelphia he read a paper 
on the discovery at the foot of the Allegheny Mountainsi near 
Altoona, of a neat of Polytrgus /uctdui, the American represen- 
tative of the Leeionary Ant of Pluber {P. ru/entnj), an ant 
associated with that author's discovery of ant nests, m which 
certain ants have associated w ith them, in a sort of slavery, ants 
of another species. The nest hod fonr gates separated a few 
inches from each other , the chambers were placed one above 
the other, united by tubular galleries. In an inner ovoid chamber 
numbers of the ants, male and female, appeared ; mingled with 
the'te in large numbers were workers in three forms — major, 
minor, and dwarf of Formica Schauffusn A portion of the 
eacavated nest was broken into, and on the next day but one 
was vmt«l None of the shining ants were at work, but the 
'* slaves" were very busy cleaning out the galleries ; a portion of 
the slaves were engaged in on extensive migration; a few were 
carrying their fellows, but for the most part the deportation wai 
Connned to the males and females of the shining ants. It was 
wonderful to see the large virgLn-qaeens carried up the perpen- 
dicular face of the cutting for eighteen or twenty inches, and then 
for the distance of six feet over the ground and through the grass, 
and this in a few seconds over a minute The hhining anls are 
able to take a most wonderful grip. One of them hod fallen 
under the diapleamre of another, who held her firmly grasped 
by the middle thorax. Anxious to preserve the colony from 
unneceifaary loss, Mr M'Cuok lifted the two out on the point of 
a (juiU toothpick, Uid them on his hand, and thrust the Gne 

t )oint of (he quiil between the jaws of the ■gres'-or, and so teamed 
ler that she released her fellow. The rescued ant instantly 
clasped the palm of his hand, threw her abdomen under her, 
and then, with back, curved like that of an angry cat, sawed and 
tugged away at the skin until an abrasion wa^ made. The other 
ant still clung fast by her mandibles only to the toothpick's point, 
her body stretched out into space, her limbs stretched outwards, 
except one hind leg, which was a little bent upward, and thus 
without any perceptible support except that winch her jaws gave 
her upon ihe quill- point, she hung out'ilretched for several 
minutes. About a month after its discoveiy the nest was again 
vuited ; It was abundantly peopled ; the winged forms of the 
shining ant were however gone. Having succe^ed In colonising 
these ants Mr. M 'Cook was able to coimrm in many particulars 
the statements of Huber, Forel, and others, but he never hap- 
pened to see the slaves feeding thcir masters. He noticed that 
they seemed to like to move towards both warmth and light, but 
he does not seem to have settled the question whether they would 
not prefer the warmth without the iignt They would appear to 
be very clean in their ways and persons. Various experiments 
seemed to establish the fact that these slave-makeni always keep 
a guard ready at once for any attack. 

On the Red Colour or Salt Cod.— During the hot and 
damp weather of summer in the United States the dried codfi-h 
sometimes exhibit a peculiar redness of colour, These red Gsh, 
as la well known, putrefy comparatively quickly, and this fact, 
taken ia connection with the disagreeable, and msach Gsh unusual, 
colour, renders them unGt for market, so that in seasons when 
the redness prevails dealers in codGsh suffer often very con- 
siderable losses. Prof, Farlow, M. D., was requested by the 
United States Fish Commission to investigate this subject, and 
hu report appeari In the Fish Report for iSto. In September, 
1878, he went to Gloucester to examiue the Gsh itoren The 
weather was at that time hot and damp, and the codGsh then 
being prepared for the market were largely adacted by the red- 
ness. This redneai disappears with the return of cool weather. 
In molt cases it does n6l appear until the Gsh have been landed 
from the veiaels, though m a few cases the colour has appeared 
in the stock while still on board. A microscopical examina- 
tion showed that the redness was owing to a very minute plant. 
Ciaikrocystit rosuhpersiriHa^ a species known to be closely related 
to armgincsa^ so common m fresh-water ponds, and which 
has lately come Into public norice in the States m consequence of 
the lo-culed pig pm odour w^ich it exhales when osca^ng. 
TWi red species is known both iif America and Europe, and has 
been recently Lnveiligated by Cohn and othen. It may aome- 
rimei be found tinring the surface of damp nound with a 
perpUah tlngOt and the anatomist ia not unfamllUr with It as 


growing m hia macerating tubs. It would appear not to Gouridi 
or Increase very rapidly at a temperature below 65° Fahr, How 
it got to attack the dried Gsh was the neat question. It was 
found that the plants could come from many sources, f^or it was 
found present in quantities In the wood-work of the wharves and 
packing-stores, but above all Prof Farlow detected it in the salt 
with which the Gsh were cured. The salt from Codu had even 
a slight rose tinge. It will be a matter of interest, which perhaps 
some of our readers may help to solve, as to whether this plant 
u known in European Gsh-stations. In the great Norwegian 
cod- fisheries the leinperature may not be high enough to favour 
Its growth. As remedies Prof. Farlow suggests care in the 
selection of salt, and the constant cleaning of all wood-work or 
vessels that may come in contact with the Gsh. In addition to 
the red alga small quantities of cells destitute of colouring- 
matter and arranged in fours were not unfrequently found m the 
infected cod- Gsh. These suggested the genus Sarcina, but were 
not S, vtHtncuh. They rather, except in the absence of colour- 
ing-matter, resembled Claocapsa cnptdtnum, Thurct, which 
species IS common enough on the wood- work of the Gloucester 
wharves. While there is this resemblance Prof. Farlow prefers 
for the moment, and pending further investigation, to call it a 
Sarcina, and to describe it as a new species (. 5 *. f morrhua) 

Marine Isofods of New England.— One of the most 
remarkable pajicrs forming (he extensive series of appendices 
to the Report of the Unit^ States Commissioners of Fiih and 
Fisheries for 1S78 is perhap; that by O car Harger on the 
marine Isopodi of New England and adjacent waters. The 
limits chosen commence at Nova Scotia to the north and extend 
southwards to New Jersey Forty-six species are recorded, and 
Ggures of these with the requisite details of anatomy are given 
on thirteen plate 1 ; several new species and one new genoi 
(Syscenus) are desenbed. It will be noted that the numb» of 
species IS very considerably less than that known to frequent the 
British coasts, and of the former only eight are identical with 
British forms This di (Terence is very marked m the genus 
Sphj^romo, of which genus there is but oue species native to 
New England, while Bate and Westwood describe a dozen 
species belonging to this family as natives of Britain Ltmnona 
Itgmsum, one of the most destructive of the group, Is appa- 
rently as common on the American coasts os on our own 
shores. It does not usually occur much below high-water mark, 
though Prof Vemll has found it at a depth of ten fathoms in 
Casco Bay, and it was dredged by the U.S. Fish Commission 
at a depth of fathoms in Cape Cod Bay, Massachusetts 
OF the family or the CymothoidiEj of which wc believe as yet no 
species has been found around the British Islands, three species 
belonging to three different genera are m Mr Harger’s list — To 
this memoir there is appended a very complete list of authorities 
and an alphabetical index. 

Statistics of Disease in Italy —In a recent paper to the 
Lombard Institute, Prof Sxngalli gives statistics of the diseases 
which terminated fatally in the Civic Hospital of Pavia during the 
period [85$ to iSSt. The material was 6644 bodies which 
came up for autopsy, and the causes of death were, In de- 
creasing order, genuine inGammotion, 4504 deaths , tuberculoBis, 
808; pyteiuia, 337, cancer, 366; hepatic cirrhosis, 35a, extra 
vasotion of tiloiid in the brain, 254 , chronic ulcer (goitric and 
duodenal), 72, &c (there being 2140 deaths apart from those by 
true inflammation) The 4504 deaths from inflammation pre- 
sented 7962 separate inflammations. The deaths from tubercu- 
losis are seen to be about 12 per cent. The ages most exposed 
to that di<ieaae lie between 20 and 30 ; next come those between 10 
and 20^ and between 30 and 40, about equal There were twelve 
cases between 70 and 80, and one in an old man of 84 It does not 
appear that one sex suffers more than the other. Cancer occurs 
most between 50 and 60, and most largely in liver, lymphatic 
glands, and stomach. The palients were largely of the pcaiant 
clafli, and the author cannot support Nlemeyer's view, that 
people living in marshy di8tnct<i, liable to malaria, have a 
certain immunity from tuberculoBis. Nor do the Ggures conGnn 
the asserted tendency of ulcer in the stomach to favour the 
development of tuberculosis. Pyrnmla appeared mostlv in the 
lungs [149 cases out of 470), pleura, 99; bver, 73, &c. In 
some yean there was a remarkable diminution of this disorder. 

The Eye and Intensity of Colour. — With an apparatus 
consisting of two Nicols with a gypsum plate betwean, and a 
apectroKope with a third Nicol attached to the eye-piece, Herr 
iSobiowolsky has examined the seniibllity of the eye to spectral 
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coloun with different intcnaitieB of li^ht (Fflager'i AreAtv, v. 
24 t P- iS 9 )- Krom n large number of measurcmenta it wai 
found thatp on an average, the red colour eeniation first occurred 
with a light-qoantity equal to while for blue the lowest 
amount of U^t wai titit' Thus blue gives a scniation with an 
amount of fight iixteen times less than that required for red. 
With tIm in the degree of brightness, the increase of MnitibilUy 
to red proceeds preliy regularly , but for blue the increase 
becomes mdually greater (with the weakest degrees of bright 
neu this increase was = o' 32 , with the strongest o 83 , with the 
menu o 36) Comparing the two sensibilities together, from 
the maximum of light strength to the minimum, the sensibility to 
blue is always found to exceed that to red (maximum thirteen 
and a half times, minimum sixteen times, mean four times). 

IfaOKXls LACUSlais. — In an interesting paper read before the 
Academy of Sciences of Paris (January 10, 1&81), M £. Mer 
calls attention to the peculiar conditions under which different 
forms of this fresh-water plant seem to originate in the Lake of 
Ltongeincr. The basin of this lake was once occupied by a 
glauer, and now presents several different sorts of bottom. The 
BoU to a depth of two to three metres is composed in part of a 
gravel formed of rock united by an iron cement, in part 
of ancient moraines, or where near the surface these will be 
mixed with the remains of plants and form a pretty tenacious 
mud. In all these situations Isoetes is to be found, but the 
plants differ most remarkably both as to their form, their struc- 
ture, and their mode of reproduction as they are found in the 
different habitats. Taking the leaf-development as a guide, four 
varieties are easily discerned ; — (i) Aumt/is, growing sparsely in 
the gravel and stenJe shallows, the leaves are not only few in 
number, but always of diminutive dimensioni , sporange generally 
wanting or represented by a small cellular mass which rarely 
ever forms a propagule, and then these with puny leaves ; (2) 
s/ncta, found on tne borders of the lake or in the old alluvial, 
therefore id less stenle q^uarters than the preceding , leaves more 
numerous, stout, but BtiU of small size , (3) tnUrmecfia, growing 
on OTound formed of a mixture of mud and clay, either on 
the borders of the lake or at a depth of from one to two metres, 
leaves quite intermediate in character between the previous vanety 
and the next ; (4) daiior, growing on the clayey depths, with 
long leaves. The fir&t form is always found isolated, and as to 
its asexual reproduction there is nothing more to be said , but 
the o'her three, according as they are subject to more or less 
beat, present each three varieties characterised by the mode of 
reproduction. 1. Sporifera^ isolated individuals, mostly rornished 
with well-developed sporangia, stem large, roots numerous, leaves 
large, 2 Cemm^tra, few fertile sporangia, but most of the 
leaves are furnished with propagolo, and these well furnished 
with leaves, generally dextral, stem fairly developed 3 Ster't/u, 
individuals growing in compact masses, stems and roots slender, 
leaves not numerous, lone and narrow, fertile sporangia very 
Eire, and more often no (level oped masses of cells or abortive 
propagula. It would seem as if these facts had a practical 
interest to the collector, who may find in them a guide as to 
where to look for iinrtile <;peciji3eDs, 


GEOGRAPHICAL NOTES 

On Friday, Apnl 1, the French Geographical Society held a 
meeting in tne large hall of the Sorbonne for the reception of 
Dr. Leiu on his return from Timbuctoo. M. Milne-Edwards 
wgs In the chair. Dr Lcnr, as our readers know, has been 
very huceesBful, although his conclusions are adverse to the con- 
Btruction of a railway from the Niger to Algena throughout 
the Sahara. On the following morning the Society received 
a telegram stating that Col, Flatters had been murdered by 
Tonaregt at some distance from the Lebhkha Amagdor. In the 
evening the sad news was confinned by an official message, stating 
that four starving Arabs from the mission had amved at Ouargla, 
and that the Khobfa had left with four hundred mehan and 
ctmel h(if$enien to rescue the survivors, who were besieged south 
of Mesaaj^er in the Touat region proper. Happily the news of 
the disaster to CoL Flatters’ expedition has not yet been further 
oonfirmed, and authorities in Paris are inclined to believe that it 
has been much exaggerated, and that the itory of the four natives 
has many elements of luipldon about it 

Dr. Lenz, in his lecture at Faiii, gave some interesting details 
on the present condition of Timbuctoo. Its houses are built of 
brick, end the population is now' only ao^ 000. It has greatly 


decayed, and the inhabiled part of the town is surrounded by 
great spoceR covered with rums, There are numerous schools 
and rich libranes. Dr Lena had a cnrdial reception, and every 
night dunng his twenty days’ stay he was present 1 at rellmons 
conferences which the learned men of the city held with hu 
interpreter; the comiaentarles on the Koran fomied tha only 
subject of conversaliou . Timbactoo is united with the Nige^ 
six miles off, by a sene^ of lakes,' formerly canals. Dr. Lenz 
has also made some mtereiting observations on the Sahara, 
tending to confirm the coaclusioni of Kholfa ^and other, recaot 
Ecientinc travellers as to the vanety which is be mat within 
the great desert. It is really a plateau about 3100 metres laalU- 
tude, no part of it being below the level of ibe sea. Granite 
hiib, sandy plams, shallow lakes, fertile oases alternate over 
nearly the whole surface, whde beasts of prey are rarely to he 
met with. Dr. Lenz will contribute a full occ mnt of his journey 
to the Berlin Alinca Society, in whoH journal many of his letters 
have already appeared 

It is With sincere regret that we record the death of Lieut. 
Karl Weyprecht, at the age of forty- three, on March 29, of 
consumption Lieut Weyprecht will be known to our readers 
as the discoverer, with Lieut. Payr of Franz-Josef Land, m the 
Austro-IIunganan Expedition of 1872-4 His observations on 
the aurora bOTealis were of especial value, and he has publl^ed 
several papers on the subject, lie was also the originator of 
the scheme for establishing a series of lUtcrnaiMiial observations 
aiound the Foie, which is likely to be realised next year, 

Thk Rev. G. Brown, the well-known representative of the 
church militant in the South Pacific, contributes to the new 
number of the Geographical SoLicty'a Proceedings a paper de- 
scriptive of a recent journey which he has made along the coasts 
Ilf New Ireland and the adjacent islands, the latter includLig 
Sandwich Island, Portland Islands, and New Hanover. Dr. 
Benjamin Bradshaw, who has spent some years in coUeotuig 
natural history specimens in the Upper Zamtiesi region, also 
contributes a brief paper on the Chobe River, together with > a 
sketch-map of A portion of its course, adding materially to our 
knowledge of the geography of this region. Mr (Irookais 

aper on Sarawak and Northern Borneo, lately read befoid the 

ociety, IS also given, and is illustrated with a good map. The 
geographical notes are full of iiUeicstmg matter, one giving on 
account, by Mr. Sibiriakoff him‘>elf, of ihe voyage of the Chcar 
Dickson io ihe Yenisei Gulf in 1880. Another furnishei cm- 
clu'*ive proof of the iLScfulness of the coarse of scientific instruction 
provided by the CounuL for intending travellers in foreign 
countries From the last note we leurn lhai Mr, C K Maxh- 
haoi, llie indrfatigablc secretary, is preparing fur the forthooming 
volume of the yournai a sketch of the Society's work ut the 
past fifty years. 

In the current number of Lcs Musions Cathohqms^ Pine 
Richard, a missionary in A Inna, commences an account of his 
journey, in company with Pere Kermabrn, among the Tuareg- 
Arguer tribes or Ihe Sahara. The object of their journey was 
to study this almost unknown region, and to cultivate fricudly 
relations with the chiefs and people generally with a view to the 
formation of a mihhionary station The moie interest iftacbaa 
to F^re Richard’s narrative, as it deals with the very region 
which Col Flatters has been now exploring with the object of 
settling the best practicable route for the projected Trans-bahua 
railway. An entirely new map of this part of Africa, based on 
P^re Richard's notes, accompanies the number, 

A LAl ELY-ISSUED batch of Reports from H.M, C onsuls (Part 
vi of last year) contains UEeful geographical information reipvt- 
ing portions of houth America, that relating to Chih and Peru 
being apeciaily interesting at the present moment. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Camdhtdge —On the 3iBt inEt. the honorary degree of LL.D. 
was conferred on Prof Helmholtz of Berlin at a special congre- 
gation. 

Prof. Humphrey will take hii unal May classes for the second 
MiB. and Natural Sciences Tripos next terra, and the demon- 
strator will give demonstrations uf the organs. 

Prof, Babiiiglon will lecture on botany four times a week next 
term, be^nnieg Apnl efi. Mr HiUbonse will give lectures on 
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■dr]Ai»Jogy and STitematlc botany, with practical work in the 
Bo t anical Gaidens. 

The DeiiJbn.Htrator of Comparalive Anatomy will take an 
adTBiual class for inatruction in tbo mammalia during the Easter 
tam. 

Prof, Stuart next term opens hii new workshops and drawing 
ottec; in the latier in^truclion will be given m mechanical 
drawing and in machine designing, and also In graphical statics 
and Its application to the theory of stnictnres, 

Mr. Gamelt will commence an elementary course of lectures 
on electricity and nugcetism on May 2 m the chemical laboratory 
of St. John^s College 

The Senate has approved of Lord Rayleigh's appointment of 
two joint demorntrators of physics instead of one, and of the 
payment of a stipend of loo/ to each. 

Mr. BalFonr will lecture on the embryology of aves and mam* 
malla next term, and have a practical cIosh In that sulqect. 

The Court of Assistants of the Haberdashers' Company have 
have given to each of the schools under iheir manogeuient a 
cabinet of minerals, purchased from the executors of the late 
Prof. Tennant, The schools of the Company are at Monmouth, 
Newport, Hatcham, and H ox ton 


SCIENTIFIC SERIALS 

Annajen der Pkynk und Chemie^ No. 3.^ — Constants of elasti- 
city of fluor-spar, by H. Klang. — On the source of beats and 
beat-tones in harmonic intervals, by R Koenig. — Description of 
a beat-tone apparatus fur lecture experiiiients, by the same. — 
Contribution to the theory of resonance, by F Kolacek. — 
Some apphcations of the law of disper±>ion to transparent, semi- 
transparent, and opaque media, by K Kcltcler. — Researches on 
the spectra of gaseuus bodie<i, by F. Lippich — On the electro- 
motive force of galvanic combinations formed of unc, sulphuric 
acid and platinum, or coppei, silver, gold, nr carbon, by C, 
Fromme, — On a new form of the Toplcr mercury pump, and 
some experimeiiLs made with it, by E. Ee^sel Hagen — Kc- 
searches on the height of the atmosphere and the constitution of 
gaseous heavenly bodies (continued), by A Ritter — On absorp- 
don of solar railialion fcy the carbonic acid of our atmosphere, 
by E, lecher. — On the idea of galvanic polarisation, by W. 
Beetx —On an artificially-formed body which takes polar direc- 
tions and shows polar attractioiis, by w, Iloltr. 

ZeiUeknft fur wissemehafthekt Zoologtg^ vol. xxxv part a, 
February, 1B81 — Dr, U Adler, on the alter nation of generations 
in the oak-gall insects, pp. 150-246, a very exhaustive treatise, 
with two admirably- coloured plates of Ae galls and one of 
the ovipositors, &c., of the gall insects. ^11 ans Virchow, on the 
vessels in the eye and the appendages of the eyes in frogs, with 
two plates. Elios Metschmkolf, researches on the Ortho nectidfc, 
with a plate.— Jos. Tb. Cattle, contnbution to a knowledge of 
the chorda aupra-«pinalis of the lepidoptcra and of the central, 
paripherml, and sympathetic nerve iiy'items ui caterpillars with a 
phlte.— Dr. H. liolau, on the pairing and propagation of a 
species of the genus Scy Ilium. — N. Kleinenberg, on the origin of 
the ova in Eudendmiui (with a woodcut). 

SOCIETIES AND ACADEMIES 

London 

Royal Society, March 24. — " Obiervatloiis on the Locomo- 
tive System of Ecfainodermata.^’ (The Croenlan Lecture.) By 
G. T. Romanes, M.A., F.R.S., and Prof. J. C. Ewart, M.D, 

The principal results had reference to the tube- systems and 
nervous systems of the echinodenna. It wu shown 1 ^ injection 
that the ambulacral system and the so-called blood- vascular sys- 
tem ore each closed systems, save at thdr common origin In 
nedrepofic place. Both systems communicate Chroagh this plate 
with the intemal medlom, but the one nch more freely than 
Hit other, the ambulacral system iMlng the least patent, so that 
It is only when a pre*uura of two feet b maintiineil for a number 
of ^ hours that the mjtoled Aald slowly' permeates the stoae-canil, 
or lafid-tube, to oaie tfaMgh the madreporlc plate. Regarding 
thtfnervooi ^tem, It was ftiui|l In Echinus that lateral branches 
nMe 'ftMm nie live indki ciuBha to aiape with the padiceb 
Ihroai^ Un aperturaa of iho>pon platei. Badrof then branchei 
tfeaU'enuM^wn the nndiad, with whidi It escapes to IhA ter- 
iNhUftiiiHlMr. Prom miswlutenl b wa l as ithure mlso a rt— an 
intlaiate ncrvo^iciia, upbUi^ooma thawlMlB «ctml mfaae 


of the shell, lying almost ImmediaLaly beneath Che surfhoe epi- 
thelium, and extending from the shell to hU the spines uMd 
pedicellanx. In stained specimens the nerve-fibres and cells 
were traced to the capular muscles at ihe bases of the spines, 
and delicate fibras were detected running up the spines and 
pcdicellane, immediately below their epithelium In the case 
of the pedicellarlae it appeared from several preparationa that 
delicate fibres extended as far os the sensitive epthelial pod 
situated on the inner Mirface of each indent mandible, a ihort 
dibtance from the apex. 

Such being the principal morphological results, the paper 
went on to detail a number of physiological expenments. First 
It was pointed out that the natural movements of cchinodermota 
exhibit a high degne of co-ordmalion Thus, for instance, all 
the cchinoderms are able when inverted on a flat floor to right 
tbemseives. The common starfish does this by twisting the 
ends of two or more of its rays round, so is to bring the 
terminal suckers into action upon the floor of the tank, and then 
by a successive and similar action of the snekers further back in 
the senes the whole ray is progressively twisted round, so that 
ih ambulacral surface is applied flat against the floor. The rayi 
which perform this acticti twist their spirals in the same direc- 
tion, and by thu concerted action drag the disk and the remain- 
ing rays over themselves as a fulcrum. Other species of starfish 
which have not their ambulacral suckera sufficiently developed 
to act in this way execute their nghting movements by doubling 
under two or three of their adjacent rays, and taming a somer- 
sault over them, aa in the previous case. Echinus rights itself 
when placed on its aboral pole, by ibe hucceasive action of two 
or three adjacent rows of suckers — so gradually rising from 
aboral pole to equator, and then as gi^ually falling from 
equator to oral pole Spalangus executes a similar mancnivre 
entirely by the successive pushing and propping action of its 
loiter spines 

Experiments in stimulation showed that "all'the ecbinoderms 
observed sought to escape from injury in a direct line from ihe 
souice of irritation. If two points of the surface ire stimulated 
the direction of escape is the diagonal between them. When 
several points all round the animal are simultaneously sbmulated 
the direction of advance becomes uncertain, with a marked 
tendency to rotation upon the vertical axis If a short interval 
of time be allowed to elapse between the application of two suc- 
cessive stimuli the direction of advance will be in a straight line 
from the •^timuluH applied latest. If a circular band of injury 
be quickly mode all the way round the equator of echinus, the 
animal crawls away from the broadest part of the band, f.r. from 
the jp^eatest amount of injury, 

The extern al nerve plmnis supplies innervabon to three^ets of 
organs — the pedicels, the spinei, and the pedlcellarie ; for when 
any part of the external surface of echinus h touched, all the 
pedioels, spines, and nedlcellariic withm reach of the point that 
Is touched immediately approximate and close In upon the point, 
so holding Fast to whatever body may be used os the instrument 
of stimulation. In executing this combined movement the pedi- 
cellange are the most active, the spines somewhat slower, and the 
pedicetii verj much slower, If the shape of the stimulatine body 
admits of It, the foroen of the pedicelloriee seize the body and 
hold It till the spines and pediceU come up to aasist. 

And here we have proof of the ffinction of the pedicdlarim. 
In climbing perpendicular or inclined surfaces of rock covered 
with waving seaweeds it must be no small advantm to an 
echinus to be provided on all sides with a multitude or forceps 
adapted, os desenbed, to the Instantaneous gras plug and arresting 
of a passing frond ; for in ibis way not only is an immodlate hold 
obtained, but a moving piece of seaweed is held steady till the 

E edicels have time to eitablish a further and more permanent 
old upon it with their sucking disks That this is the chief 
function of the ^IcailarHe ii indicated by the facts that (1) If a 
piece of oeuweea ia drawn over the surface of an echinus this 
runction may dnrly be ocen to be performed , (2) that the won- 
derfully tenacious grasp of the forceps Is timed as to iti duratioa 
with an appsi^t referedoe to the rcqulrementa of the pedlcds, 
for after loatfing about two minutes (which Is about the time 
reouired for the suckers to bend over and fix themselveB to the 
object held by the pedieellerie. If such should be a suitable one) 
this wondcrftilly tendoui grasp is ipoatueonsly rale m i j ana 
(3) that the most cxcitoMe pat of the trident pedlcellnrim ta the 
ber nrfui of Ihe mndUues, about a third of the wuy down 
tWr serrated edges, tti. port which 1 iwniBg body^emot 
h sridioot beliig well wllbln the grMp of the foraepe. 
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When the forcepi are closed they may generally be made imme- 
diately to expand by gently stroking ine extemd surface of their 
bases. 

With regard to itimnlation of the ipinee, if severe initation 
be applied to any pert of the external or internal surface of an 
echinus, the ■P^cs all OTer the animal take on an active bristling 
movement. Tlie tubercles at the bases of the spines are the 
most ini table points on the external surface 

With regard to stimulation of the pedicels, if an irritant be 
applied to any part of a row, all the p^iceh in that row retract 
in Rucceasion from the seat of stimulation, but the influence does 
not extend to other rows. A contrary effect is produced by 
applying an irritant to any part of the external nerve- plexui, all 
the pedicels being then stimulated into increased activity Of 
these antagonistic influences, the former, or inhibitory one, is the 
stronger, for if they arc both in operation at the same time the 
pediceb are retracted. 

Starfish (with the exception of brittle-stars] and echini craal 
towards, and remain in, tue light ; but when their eye-spots are 
removed they no longer do so. When their eye-spots are left 
intact they can distinguish light of very feeble intensity. 

ExperimentB in section showed that single rays detached from 
the organism crawl as fast and in as determinate a direction as 
do entire animBls. They also crawl towards light, away from 
injunes, up perpendicular surfaces, and when inverted, nght 
themselves. Dividing the ray-nerve in any part of its len^h has 
the effect of dc<ttroying all physiological^ continuity between the 
pedicels on either side of the division. Scvenng the nerve at 
the ongin of each ray, or severing the nerve nng between each 
ray, bu the cRect or totally destroying all co-orainaiion among 
the rays , therefore the animal can no longer crawl away from 
injunes, and when inverted it forms no definile plan for nghting 
itself. Each ray acting for itself, without reference to the 
others, there 11 as a result a promiscuous distribution of spirals 
and doublings, which as often as not are acting in antagonism to 
one another. This division of the nerve usually induces, for 
some time after the operation, more or less Leianic-like rigidity 
of the rays. This operation however, although so completely 
destroying phyiiologicuri continuity in the rows of pedicels and mus- 
cular system of the rays, does not destroy or perceptibly impair 
physiological continuity in the external nerve-pleiius ; for however 
moch the nerre-nng and nerve -trunks may be injured, stimulation 
on the dorsal surface of the animals throws all the pedicels and 
muscular system of the rays into active movement. This fact 
proves that the pedicels and the muscles are all held in nervous 
connection with one another by the external plexus, without 
reference to the integrity of the main trunks 

If a cork -borer be rotated against the external surface of an 
echinus till the calcareous substance of the shell is reached, and 
therefore a continuous circular section of the overlying tissues 
effected, the spines and pedicellans within the circular area are 
phy biologically separated from those without it, as regards their 
local reflex irritability. That is to bay, if any part of this circular 
area is sUmulatcd, all the spines and pediccllarix within that 
area immediately respond to the stimulation m the ordinary way, 
while none of the spines or pedlcellariR surrounding the area are 
affected, and conversely. Therefore it is concluded that the 
function of the spines and pedicellanse of localising and gathering 
round a seat of stimulation is exclusively dependent upon the 
external nervons plexus. If the line of injury is not a closed 
curve, BO as not to produce a physiological island, the stimulate 
influence will radiate m straight lines from its source, but will 
not irradiate round the ends of the curve or line of injury. 

Although the nervous connections on which the spines and 
pedicellaraE depend for their function of localising and closing 
round a seat of stimulation are thus shown to be completely 
defatroyed by Injury of the external plexus, other nervous con- 
nections, upon which another lunctron of the spines dependE, ore 
not in the Einallest degree impaired by such injury. This other 
function is that which brings about the general co-ordinated 
action of all the spines for the purposes of locomotion. That 
this function is not impaired by Injury of the external plexus Is 
proved by severely stimulating an area within a closed line of 
injury on the surface of the shell ; all the spius over the whole 
surface of the animal then manifest their DrisUing movement*, 
and by their co-ordinated action move the animal in a straight 
line of escape from the source of Irritation. 

have, therefore, to dutingmih between whit may be 
called the locgl reflex function or the spines, which they show 
in common irith the pedicellaris, and which is cxclarively 


dependent upon the external plexas, and what we may call the 
nni venal reflex function of the spines, which consists in their 
general co-ordinated action for the purposes of locomotion, and 
which is wholly Independent of the external pleios. Evidently, 
therefore, this more universal function must depend upon some 
other set of nervous conneclions (which, however, the. authors 
were not able to detect histologically), and expenment shoWB 
that these, if present, are distnlraled over all the internal surface 
of the shell For if the internal hurface be painted with acid, or 
scoured out with emery paper and bnek-du^t, the spines and 
pedicellarix, after a short period of increased activity or bristling, 
lieconic perfectly quiescent, he flat, and lo^e botn their spon- 
taneity and Irritability After a few hours, however, the spon- 
taneity and irritability of the spines return, though in a feeble 
degree, and also tho^ie of the pediceliariBe in a more marked 
d^ree. These effects take place over the whole external nirface 
oflhe shell, if the whole of the internal surface be painted with 
acid or scoured with brick-dust ; but if any part of the external 
hurface be left unpainted or unscoured, the corresponding part 
of the external surface remains uninjured. From these expen 
ments it is concluded • — (1) that the general co-ordination of the 
spines 18 wholly dependent on the integnty of the hypothetical 
internal plexus , (3) that the hypothetical intcriiBl plexus is 
everywhere in mliinatc connection with the external, apparently 
through the calcareous subbtance of the shell; and (3) that 
complete de^truciion of the former, while profoundly influencing 
Ihrouyli shock the functions of the latter, nevertheless does not 
wholly destroy them. 

Echini may he divided into pieces, and the pedicels, spines, 
and \ edicellansc upon ihe>^e pieces will continue to exhibit Iheir 
fnnctioiis of local reflex imtability, however small the pieces 
may he. If an entire double row of pedicels be divided out as 
a segment and then placed upon its aboral end, it may rear itself 
up on Its oral end by the successive action of its pediceU, and 
then proceed to crawl about the floor of the tank. We have 
therefore to meet the question ; Is the action of the ambulacra) 
feet in executing these nglUing movements of a merely senal 
kind, a, and e first secunng meir hold on the tank floor, owing 
to the stimulus Kupplied by coutact, and then by their traction 
lilting over the globe, till 1/, t, and f ore able to tnuch the floor, 
and soon , ^/'does the righting action depend upon aiervotis co 
ordination? Experiments showed that both principles ore com- 
bined, the action of the pedicels being serial, but also aS'^iEted 
by nervous co ordination. This conclusion is •sustained by the 
experiment of ^having off the spines and pedicels over one-half 
of one hemisphere, 1 e. the half from the equatnrVo ike ora] 
pole. When then inverted and forced to use their ntutilated 
pedicel row*!, the echini reared themselves upon their equators, 
and then, having no more p^icels wherewith to continue the 
mancLUvre, came to rest, rest was permanent, the animal 

remBining, if ocadents were excluded, upon its equator li]] it 
died. Ihe question then here seems to resolve itself Mmply into 
thus ■ Is the mechanism of the pedicels so constructed as 10 insure 
that their serial action shall always lake place in the same direction ? 
For if it can be shown that their ■.erial action may take place indif- 
ferently in either direction it would follow that the persistency with 
which the partly shaved echini continue reared upon iheir equators, 
18 the expression of some stimulus (such as a sense of gravity) con- 
tinuously acting upon some central apparatus, and impelling the 
latter to a continuous, though fruillesh, endeavour to co-ordinBle 
the absent pedicels. If the pedicels are able to act henally in 
either direction, there Is no more reason why a partly-shaved 
echinus hhould remain permanently reared upon its equator, 
than that it should remain pernuneDtly invent upon its pole ; 
and therefore the fact that in the latter position the pedicels set 
about an immediate rotation of the animal, while in the former, 
and quite as unnatural position, they hold the aninial in 
persistent stasis — this fact tends to show that the righting 
movements of the pedicels are something more than serial. 
Thus ihc whole question oi belween the twro hypotheses amounts 
to whether the pedicels are able to act senal ly from oral to 
aboral pole. Observation showed that they are so, for echini 
spontaneoubly rear thcnifielvcs from their normal pobition on the 
oral pole, to the pobition of resting upon their cqnatort, Further, 
as addilioual evidence that the righting movements are at least 
oiHuted by some centralising Influence, is the fact that when the 
evolution is nearly completed by the pedicel -rows engaged In 
executing |t, the lower pedicels in the other rows become 
strongly protruded and carved downwards, in anticipation of 
shortly coming into contact with the floor of the tank. 
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Removing the pentagonal nerve*ring haa no effect at all upon 
the pcdLceLlarie or on me local reflex action of the spines ; Iwth 
these organs continue to close round an instrument of stimulation. 
But the general ea-ordinatlan of the spin&a la totally and perma- 
nently destroyed^their bristling movfements no longer serving to 
convey the animal from a source of irritation, but only causing 
the animal aimle^aly to gyrate. This shows that the pentagonal 
nerve-nng haa in Urge meaaure the function of a nerve-centre. 
The same thing is shown by the effect of its removal upon the 
righting movements. These are gravely impaired, though not 
vAolly destroyed — four in twelve specimens so mutilated con- 
tinuing able to right themselves. These fact«, together with the 
fact of separate segments of echinodemis behaving in all respects 
like entire animals, prove that the nervous ‘•ystem is in functioDi 
as in ^.truclure, everywhere both central and peripheral , ulthough 
the impainng influence exerted on the co-ordination both of the 
spine*- and pedicels by removal of the peiitaranal ring, pioves 
that this nnghasamore centralising function than any other part 
of the nerrors system. 

ChemlcaL Society, March 30. — Anniversary Meeting — ^The 
president, Prof. Koscoe, gave his annual address. He con- 
gratulated the Society on its flourishing condition At no period 
in Us history had the number of Fellows been so large, whilst 
the number of papers read during the pai>t -twelve months had 
increased both in number and in Importance. The research fund 
founded by Dr, Longstaff had done much for the progress of 
science The IVcsident touched upon the more important dis- 
covenes of the year. The supposed decomposition of chlorine 
and iodine by Victor Meyer lias been found to be capable of 
another explanation. The solar and stellar evidence of the 
decomposition of meials accumuU^cd by Mr I.ockyer has not 
yet found general acceptance by chemists, Capt Abney and 
Col. Festing have discovered that the organic radicals methyla 
ethyl, Slc , give characteristic abborption spectra in the infra led 
part of tbe spectrum, Baeycr has succeeded in preparing mdiro 
artificially, and its manufacture on the commercial scale is rapidly 
progressing. The Society has lost by death ten Fellows, includ- 
ing Sir B. Brodie, Dr. Stenhouse, Prof. W 11 . Miller, and 
Mr Tennanl —The LongsUfT medal was presented to Prof. 
Thorne of the Yorkshire College, l.eeds, as the Fellow who 
had done tbe most to promote chemical science by research — 
The reports of the President and Treasurer w ere received and 
adopted, and the Officers and Council elected for the ensuing 
year. President, H. L. Roscoe Vice-Presidents . F. A. Abel, 
Warren De La Rue, E, Frankland, J. 11 Gladstone, A W 
Hofmann, W Odlmg, Lyon Playfair, A. W. Williamson, A. 
Cmm Brown, T Dewar, J. H. Gilbert, A. V, Harcourt, J. E. 
Reynolds, J. Young. Secretaries ; W H Perkin, H. E. Arm- 
strong. Foreign Secretary, Hugo Muller. Trea'-urer, W, J, 
Russell. CouDOil ; F. D. Brown, M. Carteighe, H. McL^, 
G. H. Makins, E. J. Mills, W C. Roberts, C. Schorlemmer, 
M. Thomson, C. M, Tidy, W. ITiorp, T. E. Thorpe, R. 
annglOD, 

Physical Society, March a6. — Prof. Fuller in tbe chair — 
New member Mr Lewis Wnght, author and editor. — Dr. 
James Moser read a paper on electrostatic induction, especially 
relating to the branching of the Induction lu the differeDtial 
Inductometer and m the electrophorus The author’s ex pen - 
iiients bore out the hypothesis of induction as enunciated by 
Faraday. Prof. Ayrton suggested the impoTlance of adding 
guard-rings to the small plates of the five-plate indiutometer or 
balance, since without these mathematical calculations could not 
be accurately applied, and tbe experimental delcrminaiion of 
specific inductive capacity would be doubtful Dr. Moser 
pointed out that though tne theory was i)ol. absolutely correct 
it lay with the experimenter to get results very approximately 
correct, — Prof. Remold, one of the secretanes of tne Society, 
read a paper by himself and Prof, Ruckart on the electneal 
rcalstance of liquid filnu with a rcvuion of Newton’s seals of 
coloun. The experiments w^re in continuation of those pub- 
lished by the authors m 1877- Their object was to determine 
whether a film thinning under the action of gravity gave any 
evidence, by a change in its specific resutance, of an approach to 
a thickness equal to twice the radius of molecular attraction, 
and also to devise a method of finding the amount of water 
which might be absorbed by or e^poratA from, it. The thick- 
ness of the films was determined from their colour by means of 
two beams reflected from diflferent mirrors on them,— Newton's 
scale of colours wss revised by observations on Newton’s rings, 
and partly by moro than aooo observatlona on the rings them- 


selves. The thicknesses determined by direct observations 
on Newton's rings and those m the coTrected table rarely 
differ by 1 per cent., while Ifewton’s scale m parti diflen 
from both by as much as 10 per cent, of the Lhicknesi. 
The films were formed from a solution of oleate of soda in 
glycerine, with a little nitrate of potash added to increase their 
electric conductivity. They were blown m a ^Inss ca«-e from 
which the outer air could be excluded Precautions were taken 
to keep the air in contact with the films inside the caRe at a 
proper humidity. These consiited in placing disks containing 
the solution at the bottom of the case and suspending within it 
sheets of blotiing-paper, the lower edges of which dipped into 
the liquid A hair hygrometer mdicated changes in tbe tumidity 
of the interior. The resistance of the films was measured by 
piercing them with gold wires, which were connected with the 
electrodes of a quadrant electrometer. The resistance of the film 
between the needles was calculated by comparing the deflection 
caused by the diiference of potential of the two wires when a 
current was passing through the film with that produced by the 
difference of potential above and below a known resistance placed 
in the same circuit. The specific resistance of tbe liquid from 
which the films were formed was measured by a method identical 
in principle with tbe above. The liquid was contained in a gloss 
tube w ith tumed-up ends, Platinum wires were cemented mto 
small holes drilled in the straight part of the tube, and their 
difference of potential compared witn that of two points in the 
same circuit separated by a known resistance. This metbfd has 
the great advantage of getting nd of any difficDltics connected 
with polansation Test experiments on sulphunc acid proved 
the method to give results agreeing with those of Kohlrauscn, who 
empIo)ed alternating currents and .'Wheatstone’s bridge The 
results of the experiments may be summed up as follows - — It Is 
difficult to form a soap film under conditions precluding a slight 
evaporation or absorption of water, but the more nearly these 
conditions are attained the more clo<:ely does the specific resist- 
ance of the film agree with that of the liquid in ma^s, The films 
observed under the most favourable conditions obeyed Ohm’s 
law With great accuracy, and much better than the others, ilie 
films indicate no approach to a thickness equal to the diametei 
of molecular attraction A soap film may even in an inclosed 
space readily looie 33 out of 57*7 volumes of w ater contained m 
every 100 volumes of the solution, when special precautions are 
not taken to maintain the surrounding space m a constant hygro- 
metric condition Prof. Ayrton suggested^! hat in mea^^uring the 
liquids and film the distance between the electrodes should be 
varied. Prof Guthrie pointed out that the results of Prof. 
Remold and Kohlrausch agreed with his own in showing that 
the conductivity of liquids obeyed Ohm's law. 

Geological Society, March 33. — Robert Etheridge, F.R.S., 
president, in the chair — Rev. Daniel Dutton and Capt George 
krnest A Ro';s were elected Fellows of the Society. — The fol- 
lowing communications were read , — The Up^r Greensands and 
chloritic marl of tbe Isle of Wight, by C. Parkinson, F.G.S. 
In this paper tbe anthor described the Upper Greenund as ex- 
posed at bt Lawrence and along the UnderolifT At the base 
of the St. Lawrence ClifT there are hard bands of blue chert 
from which astnciform Crustacea have been obtained ; and quite 
recently, m a large boulder of the same matenal lying on the 
beach, there were found tbe remains of a Chclonian, referred by 
Prof Owen |o the family Paludinosa, and named by him Pla~ 
stremys lata The presence of these freshwater orgaiimms was 
thought to imply a connection with tbe Wealden continent. Tlie 
chert bed, 3 fmt thick, was regarded by the author as marking 
tbe boundary between the Gault and the Greensand, Above it 
the author de-enbed 56 feet of compact red and yellow sands, 
of which tbe first 20 feet are unfossiliferous, the upper 32 feet 
show traces of organic remains ; between them there is a foosili- 
ferous zone 4 feet m‘ thickness, containing Ammoniits va^latust 
A.amntust and species of PanQpaa^CMculhfO^'Arca^ and 
and immediately below this a separate band containing an un- 
determined species of Ammonite, These sands are followed by 
8 feet of alternate beds of bard chert and coarse grecnsaiids, 
avmg at the bottom 6 feet of infenor building-stone lur- 
mounted by 5 feet of freestone The latter contains Amm 9 mlti 
rffjtraiuj, and the cherts various fossils, chiefly bivalves. CAi- 
thraria LyAli also occurs at this level. Above the gicensands 
coma 6 feet of chlontlc marl * the upper 3) feet fossilireroui, 
with a base of hard phcsphatic nodules containing crushed spe- 
clmena of fictm ; the lower 3 ) feet compact, with darker 
giulns ud few fossils. The author compared the scctioiis of 
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tbii HriM dTon by Capt. Ibbdicm and Dr, Barroi*! ; hii own 
TltwH dobely oormpond with tfaow ol the Utter writer — On 
the flow of an ice-iheet, and lU connection with glacinJ pheiio* 
nma, by Clement Reidi F.G.S. The author oonuiden that the 
boulder'cJayi have been formed benea^ an iee sheet, and crmse 
qnently there must have been formerly a liUj^ inaifi of loe, which 
woald have to flow 500 mile^ on a nearly level surface, and then 
to ascend a ((entle slope for nearly another lOo miles. He does 
not thuih a ipreat piling np of the ice at the North Pole can l« 
aaiamed to account for this motion. Thu he explains hj the 
gradnal pui.sage of the eaithN heat through the iiiaiis of ice, 
railing t^ temperature of the whole instead of liquefying the 
Burfacedayer As the heat paise<i upwards it rather the lempera- 
Inre of a particular layer, causei it to expandj and 1.0 to ymt 
a strain uiion the layer above, and then to rupture it The 
broken part •spreads out, reunites by regelation, and then, 
receiving the heat from I he layer below, again expands and 
ruptures the layer next above Thus the movement is from ifae 
hose npwards rather than from the surfai*e downwards. The 
anthor eitimateii that the ice-sheet in Norftjlk was only about 
400 fert thick, because boulder-clay does not api>car above that 
level, hut only coarse boulder-gravel, in North York^^hire it 
extends up to about 900 feet The nuihor considers that the 
ihelUbeda of Moel Tryfaeii were not deposited under water, hut 
thrust un-hill by ihu advancing icc <:heet, — Snil-cap moti m, liy 
U. W. Coppinger, communicated by the president. Ihe author 
dencnbed numeroU'i cases 111 Patagonia where the ^ tumps, &c , 
of irees are to lie seen in the marginal waters of the sea and of 
lakes These, together with qtones aud rocks, sometimes ‘simu- 
lating perched blocks, he cnnsideni to have been brought down 
by the motmn of the {.oil-cap — a thick sjiongy mass testing upon 
T >ck often worn Hmooth by the action of ice, and o sbdinr 
down till* more easily under the mflurnce of vegetiitton 'llie 
apiirarances arc not unlike those due to sub-idence , but he 
points out that all the evidence is m favour of recent upheaval, 
instead of lubsidencc 

Victoria (Philosophical) Instilute, Ap il 4 — Prof. Balfour 
Srewart, 1 ' 1 < .S , read a paper on the visible universe, which he 
described in general terms, and then sought to trace tlii history 
(jack, giving a passing sketch of the views of the theologian on 
the One hand an^ the iiiatenalisl on the other, through its many 
forms to Its first logical origin. A divciiRsion ensue , which was 
taken part in by several who had been specnlly inviicd, the 
question heiug treated from the scientific and the metaphysical 
piint of view. 

Parts 

Academy of Sciences, March 28 — M Wurt? in Ihe chur. 
— On account of the death of M, Dclose, the Academy wt-nt 
early into Srciet Coiinmltee — Tlie fulliiwing papers were roni- 
mumoiied — On the heats of formation of diallyl, chlnr i-com- 
|M)ands, an 1 aldehyde, by MM. Merthelot and Ogier — Remark- 
aide case of glo lular lighinin r ^ dilfiue f1a-<hes iieir the surface 
of the ground, by M Trcciil On Aumst 25, 1B80, during a 
thunderstorm, and in full daylight, he a veiy brilliant body, 
slightly elongaied (say 38 to 40 ctm long by 25 ctm. bro'id), and 
wiih otnical end^, ]iasK fr m one |)art of h dark cloud to 
annifarr; and before disappearing, n «ma(l part of its sulislaiice 
foil, or f/ having vmght^ and gave a luuunuus vertical track with 
roddish globules at the Rides it divided in falling, aud disap- 
]irnrrd a liLiie above the house , Ihe other phenomenon M 
Tr^.ul has often noticed 111 thunder storms, viz, a baud of feeble 
light, moinrnLaiily illujiinaiiiig a street and reaching right across 
It, or only part or ihe vMdih Ihc author adds some reflections 
on the phentjmena he drscrih#^ an Augusr 23, 1880 — On the 
repre-entati'in of numbers by rnriiiB,b) M, Poincari* — On a class 
(if linear differential equation^ by M Halphen — On the reriuc- 
lion of jiO’.ilive quaternary quadratic furuii, by M. Chirve.— 
New researches on the winter egg of phyll(jxcra , Us discovery 
at Montpellier, by M Mayct. To find ihe winter egg in 
l.anguedoc, be recoin mends searching* on young American 
vine-, of the species Rtparia^ aud only where gall^ are ob- 
served on the I ravel , further, only raising the bark of 
twN) or three yearn (preferably the foilner). — Attempted 
application of the pnnciple of Carnot to electro-chemi- 
cal acuoivi, by M. Chn|ieron.— On the construction of pholo- 
phonic selenium iB'eivers, by M. Mercodior. 1 hese consist 
ot two Binph ot biass (r to 4 or 5m. long) separated by 
two strips of parchment paper, the whole wound m a close 
■pin], and held in pniition by two wooden piccea with, screwa. 


The arrangement [is heated to the melting-point of lelnuqin, 
and a pencil of selenium paiied over the surface. Ihen re- 
ceivera are continuous, are easily made and repaired, have (la 
R^e properties as the diicontiiiuous ones, &c. It is posiiUe, to 
give them a very variable resistance^ from 8000 to saOiOOO 
ohms., without their ceasing to act well. A large nniobec 
arranged in senes or in surface may be placed in the haltap 
circuit, and many persons enabled to hear photophonic effects at 
once. In one or M. Mercodicr's arrangements the sounds wve 
heard at 2 or 3 m dislance — On the causes of duturbanaa of 
telephonic transmiBsion, by M. Gaiffe He notices the distudi- 
ing efferts of friction of wires with each other, and of vjbrationf 
caused by uind or other wise — On (he preiMJalion and the proper^ 
lies of |irjt<i(,bl>iride of chromium, and of sulphate of protoxi^ 
of chromium, by M. Moissan. — On phosphoplaiinic LombinatioiWi 
by M I'ouiey — I'raducts of action of hydrochlorate of ammotua 
on glycrnnc, by M, ktord — Irian grafts , pathogeny of cysts and 
epithelial lu iidurs of Llie irn, by M, MaRse He has foua] 
(with rnbbils) that small pieces of the conjunctiva ui of skin 
intrudiiLLrl into the anteriur chamber of the eye, through an 
incKinn made in the cornea, are pretty costly grolted on the ins 
After some lime the graft takes the form of a fine small pear], 
very like the cy is or epithelial iiiinnur; which sometimes appear 
on the human ms after vounds of the cornea Ihe grafts with 
si m coii‘‘i t nf B^ick layer of pavement epiilielium, with con- 
nective Tissue bcnealli united to that of the iris In the centre 
of the grafts of conjunctiva a true cystic cavity is developed 
Mal^^ with iheir follicles may also be griftcd on the ins 
Kidhinund's theory of the cause of cysts and tumours of the ins 
(pieces I’f s III, i&c,, earned tli rough a wound) is apparently 
venfiei by ih sc re^parrhes — On the nature and older of 
appearance of old eruptive rocks observed in llic region of 
volcan«jcs with craters of Puy-de-D6mc, by M Julien 

Vienna 

Imperial Academy of Sciences, Moich 31.— V, Burg 
111 the chair — The fuliowmg papers were read . — H. Wild, on 
the temperatures of the Russian Empire. — Dr H. Goldschmidt, 
rm the action of molecular ‘^ilver on l^a^bon chloride*. — Dr F 
Hocevar, on some expermienti made with a Holtz’s machine,— 
R. Andrascb, ■synthesis of lucthylated parabanic ncul, of methyl 
i]iio|KLraiianic acid, and of thiocholeslrophanc, ~ Dr Emil Ilolub 
and A. v Pereln, ornilhological results of llolub’s voyages in 
bouili Afiica, — Koehler and Spitzcr, on Borneol- and camphor- 
carbonicacid.— MajcGrugcr, on sulphnchromaLc*> — Alb Cobenxi, 
crjntnbulion to the dissociation of lung. ten from antimony, arsenic, 
and non, with an analysis of a so-called pseudo-meteor, 
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THURSDAY, APRIL 14, 1881 

r//£: NEW MUSEUM OF NATURAL 
HISTORY 

T he ^rcat terra- coUa building facing Crom^vcll Road, 
South Kensington, and occupying the site of the 
old i86i Exhibition, about which for the past twelve 
months public curiosity has been raised, is about to draw 
up Its blinds, and to offer a part of its extensive gallcncb 
for inspection on Easter Monday 

It IS no secret that for thirty yeais past the atconinio- 
dation in the British Museum, Great Russell Stieet, _ 
Bloomsbury, “both for man and beast/’ had become too ' 
restricted, and the necessity for .1 larger building wa^ I 
keenly felt. As usually happens in such cases, the uio-st I 
adventurous and energetic officer was the first to obtain 1 
foi his department uhat he required, namely, mote room 
Sir A Pdiiizzi (then Keeper of Printed Books) projected, 
shortly affei the 1851 Exhibition, hi-? scheme for a gicat 
central Reading-room and Library, and some five )ears 
after witnessed its completion. Some ycais later on, the 
Department of Antiquities, represented b> Mr C T 
Newton, C D , also obtained an addition to it:3 galleries 
on the western side, and still more recently on the I 
southern side, next the great Entrance Hall. I 

Great praise is due to Mi Bond, the present Principal | 
Librarian, for putting an end to the use made of the fine 
colonnade in front of the British Museum, which tor 
twenty-five jeais was blocked by antiquities coveied in 
with a row of extremely unsightly and incongruous wood 
and glass sheds These are now happily removed Ihe 
Department of Prints and Drawings lacking a gallery, 
obtained possession of the “King's Libiary" floor on 
the east side for an exhibition space, and even the 
conservative Com Department likewise laid out fui ihc 
public a few show-cases here of coins and medals 

But, like the clothes of the rising son, in the old carica- 
tiire, the collections cvciy where had outgrown their 
receptacle, and none moic so than the departments of 
Natural History Scientific men were however not 
unanimous, and a fierce controversy was carried on in 
185S-59 as to the relative merits of enlargement on the 
old site, or dismemberment Finally, after a CummUtee 
of the House of Commons had taken evidence upon the 
subject, the rtmoval of the Natural History Collections 
was decided upon by Government 

But the death of the Prince Consort, the dela) of the 
House of Commons to vote the necessary funds, the 
retirement of Sir A Panizzi from the post of Pimcipal 
Librarian, the discussion of rival plans, the inevitable 
delays about the completion of any Government building 
caused twepty years to pass before the plans of the 
chosen architect, Mr. Alfred Waterhouse, weie lealiseJ 
in a solid and material Form 

Midsummer, iSSo, barely sufficed to enable the Office I 
of Works to certify to the fulfilment of the Contractor’s 
work and to hand over the building to the Ti us tecs ere 1 
collections began to be moved in i 

Nine months only have elapsed, 'and already three 
Departments, viz. Botany, Mineralogy, 'and Geology, 
have transferred their entire collections from the old to 
VoL. XXIII.— No. 598 


the new building But less than half the cases for the 
I enure building have yet been supplied, and eveiywhere 
the labour of completing the structure as well as fixing 
cases and fittings 13 being busil) carried on Under these 
circumstances it seems not impiobable that two years 
I may elapse bcfoic the Zoological Collections will be 
removed and housed in then new quarters 

Let us now Lake a glance at what Mr. Sala styles this 
Temple of Nature*' '1 he architectural character of the 
new building may be termed “ Decorated Norman,’* but 
it is in many respects unique, especially as rcgaids the 
Ireatment of its clet'iils The first, or “ground-floor," is 
above the road, and the entrance is appioachcd by a 
broad flight of steps and by a sloping carnage-drive. The 
entire structure is of brick cased w ith ten a cotta, the door- 
way's and the windows being ornamented with columns 
designed from natuial history objetts, chiefly from plants. 
Reproductions of vaiioiis animals are also introduced 
The mam part of the budding has a tower at each end, 
and there arc also two cential towers rising on either side 
of the entrance The south front of the building is about 
650 feet in length, running due cast and west, and is three 
stoieys high, in addition to the basement, which is above 
the level of the garden in which the building stands 
The Central Hall or “ Index Museum '* runs from south 
to north, it is 150 feet long, 97 feet wide, and about 60 
feet high , along its tiro sides are tw'clve arched lecesses. 
At the north end is a wude and handsome staircase which 
blanches off right and left to the open conidors or side 
aisles on either hand upon the first floor This Central 
Hall is moie richly decorated than any pait of the build- 
ing The floor of mosaic work, where Italian marble is 
employed, has been skilfully laid by Italian workmen The 
side aisles or corridors look out into the Ccntr.il Hall by an 
open balustiadc surmounted by large archca, each contain- 
ing three smaller ones, the centie one being much higher 
than the others- The pillars supporting these are orna- 
mented with a nearly natural trc-atment of Lcpidodctuiron ^ 
in some few cases .’inimals, monkeys, birds, iSlC , are intro- 
duced The decoration of the ceiling is ver) effective. 
A double row of paneU runs along the central line, and on 
either side of this, between the non girdcis and following 
the curve of the roof, are panels jn groupb of six , these 
are ornamented with repiesentations of different species 
of trees, shrubs, and flowering-plams treated somewhat 
I conventionally That portion of the ceiling over the main 
body of the hall is decorated with tiees, each of which 
occupies SIX panels, as they can be most easily seen from 
the floor and need bold treatment. At the south end, 
where the ceiling is over a staiicasc and landing leading 
from the first to the second floor, each panel contains 
but one species ■ the c) e being nearer to the ceiling greater 
detail has been introduced The effect of the whole is 
very fine, and as the hall is at present without any cases 
or specimens, it has the general appearance of a cathedral 
This idea is further heightened by the introduction of a 
tnfonum, though this has been added merely for effect, 
the passages being interrupted 
Beyond the Indec Museum is a binaller and less lofty 
hall quite divided from it, save by two arched entrances, 
97 feet by 70 feet, intended to hold the British Zoological 
Collection, It is surrounded by arched recesses similar 
to those in the Index Museum. In this hall the decora- 
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tion of the ceiling is also botanicalj but all the species 
selected are of British plants. Underneath the staircases 
and in the recesses a plain light colour is introduced, 
relieved with gilding The decorations of the saloons or 
galleries are much simpler The columns throughout are 
of terra cotta, ornamented with natural history objects 

The other parts of the building consist oP senes of 
galleries running north from the front or main budding, 
but only one store) above the basement The rooms on 
each floor, at the end of the long front galleries and under 
the two end towers, are called pavilions The main or 
front galleries facing Cromwell Road arc lighted by 
windows north and south The Central Hall or Index 
Museum, the Hall for British Zoology, and all the other 
galleries of one storey high running north, are lighted by 
skylights The Indent Museum has however, in addition 
to its roof-hghts, windows in the corridors on either side 

The dlstnlmtion of the space available is as follows — 
The long galleries to east of the entrance on the ground- 
floor, and all the galleries from U, running north, are devoted 
to Geology and Paheonlology The first flooi above the Geo- 
logical Gallery is devoted toMincralng) , and the floor above 
this to Botany. The whole of the galleries on the west side 
of the building arc given to Zoology The Index Museum, 
according to Prof Gwen, is designed to present to the 
public, in a senes of twelve recesses, typical examples of 
all the collections— in fact, an epitome of the whole 
animal, vegetable, and mineral kingdoms Prof. Owen 
further desires to show the marvels of nature and objects 
of special interest, as exemplifying size, &c , such as 
whales, basking sharks, iSce These are to occupy the centre 
of this great hall Passing to the right from the Index 
Museum (on the ground Hoor) we enter the South-East 
Gallery of the Geological Department (233 feet in length 
by 50 feet in width, and lighted by windows on either 
side), at the east end of which is the Pavilion, a room 
fto feet by 40 feet. These two galleries are entirely 
devoted to the exhibition of the fossil Mammalia and 
Birds, and arc provided with pier-eascs and table-cases 
The larger objects arc arranged down the centre of the 
floor. 

The cases on the left hand are nearly all occupied with 
the remains of ProhoscKfca Commencing with the 
Dcinotherntm from Eppleshcim, with its tusk-1 ike incisors 
in the lower jaw, we pass to ^^Mastodotit^ in which, as a 
rule, the tusks arc developed in the upper jaw and not in 
the lower. But to this there are exceptions , one American 
Mastodon having immature tusks in the lower jaw, and 
\\\r^ Mastodon anr^ustuiem^ from Sansauin Fiance, having 
tusks in both the upper and the lower jaw 

Nearest the entrance door, in the centre of the gallery, 
is placed the entire skeleton of the great American 
mastodon from Ohio, which must have been considerably 
larger in bulk than that of any existing elephant , on the 
same stand is placed the head of a. young Mastodon from 
New Jersey, and in front of it the skull and lower jaw of 
the South American Mastodon from Chili It is interest- 
ing to notice that both the mastodon and elephant had 
overspread the North and South American continents in 
Tertiary times, and they were equally widely distributed 
over the European and Asiatic continents ; their modem 
representatives however are confined, the one lo the 
continent of Africa, the other to India, Ceylon, See. The 


tusks of some of the old fossil elephants were of enormous 
proportions ’ witness the head of Elephas ganesa from the 
Siwalik Hills, India, and that of the mammoth {Elephas 
pnmigenius) from the valley of the Thames, near Ilford 
Large numbers of elephant remains have been dredged 
up year by year for the past sixty years off the Dogger 
Bank and the Norfolk coast, affording good evidence 
that in compaiatively modern times the North Sea 
was a great valley watered by the Rhine, Moselle, &c , 
giving pasturage to vast herds of deer, bison, oxen, and 
elephants , where also the ihiiioccros and the hippo- 
potamus found a pleasant home. A goodly series of the 
remains of these animals from British and Continental 
localities may be seen in this gallery, and also abundant 
evidence of the old Siberian mammoth and rhinoceros, 
both of which have been met with “in the flesh," frozen 
solid in mud and ice Here are aho exhibited an in- 
teresting senes of the "pigmy elephant" from Malta, 
brought home by Admiral Spratt, R N , and Prof. Leith 
Adams By far the larger collection of elephant remains 
are those fiom the Siwalik Hills, India, obtained by Col 
Sir Proby T Cautley and described by Dr Hugh Falconer, 
F R S The “ gi gan ti c I n sh deer ” {Megneeros Htbcrmcns) 
forms a prominent and striking object in the centre of the 
gallery, with its branching antlers 10 feel across, a noble 
prey for its contcmpoiary, the “sabre-toothed tiger" 
{Machatrodus la(idens\ remains of both animals having 
been found together in Kent's Cavern, Torquay 

Passing by the cases of carnivora, of thick-sl^nned 
animals, and of ruminants, our attention is next arrested 
by the great bandless armadillo from South America 
{Glyptodon), whose carapace is bigger than a hogshead, 
and which measured neaily 12 feet from its head to the 
tip of Its armour-plated tail 

Another of these extinct Edentates from the La Platai 
the Megatherium Americanum, stands in the centre of 
the floor of the Pavilion This colossal “ ground- sloth " 
measured 18 feet in length, its bones being more massive 
than those of an elephant It displays in every part of 
Its framework enormous strength and weight combined, 
sufficient to break down or uproot the trees, upon the 
leaves and succulent branches of which it fed, like its 
pigmy modern congener Biadypus tndactylus^ which 
leads an arboreal existence, rliinbing fiom bough to 
bough in the Brazilian forests 

The extinct Marsupial fauna of the great island conti- 
nent of Australia is here well represented by the huge 
Diprotodon^ the Nototherium^ and the anomalous Tkyla- 
Loleo Of the Wombat family only a small living repre- 
sentative IS known, of burrowing habits, found in Tas- 
mania , formerly they were abundant on the continent 
of Australia, varying in size from a marmot to that of a 
tapir The largest of these are called Phascolomys 
magnus and 7^ 

The collection of remains of the great extinct wingless 
birds of New Zealand forms a very interesting feature of 
this gallery. The tallest skeleton measures 13 feet in 
height, and the smallest not more than 3 feet 

Madagascar had also its extinct wingless birds, similar 
to those of New Zealand. Eggs of both the Dmornii 
and the yEpyomts may here be seen, one of the latter 
having a capacity of two gallons. 

The rarest of all avian fossils is still the Archaopieryx 
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macrura from the lilhographic stone quarries of Solen- 
hofen. Fortunately for the incredulous a second speci- 
men haa recently been obtained, and la preserved in the 
Berlin Museum. Us lacertilian affinities are well shown 
in its long and rat-like tail of twenty vertebrx and its 
three-clawed digits in each forc-hmb (or wing ?) The 
bead of the Berlin specimen is too obscure to give evi- 
dence of teeth, but ita beaked jaws are clearly seen in 
the photograph The original specimen described by 
Prof Owen is headless 

Running parallel with the south-east gallery is the 
Reptilian Gallery, 325 feet in length and 21 feet wide, 
the south wall of which is entirely occupied with the 
grand senes of sea-Jizards, the Ichthyosaut la and Phsio- 
sauna, once io abundant in the old Lias sic seas of 
Europe, and the fossil icmains of which have even been 
brought home from the Arctic regions and from New 
Zealand The largest of the long-neckcd LUesiosaurs 
measures 22 feet in length and 14 feet across its evtended 
paddles The largest Ichthyosaur was probably even 
bigger than this On the north side arc di'^pJajcd the 
remains of the great land lizards, Dtnosauria, of which 
the Jguanodon is perhaps the most familiar example A 
more recent discovery is that of the Omostitniis from the 
Kimmeridge Clay of Swindon, Wilts, the femur of which 
IS more than 4 feet in length, and the humerus nearly 
3 feet long, and enormously broad , they were probably 
to some extent amphibious in their habits', but their 
limbs were well fitted for progression on the land. 

Numerous other dne Dinosaiirian remains are to be 
seen in these cases As we do not know the teeth of 
many of these huge reptiles, we are unable to speak 
positively as to their habits j but it is certain that from 
the Trias to the Chalk two groups have existed side by 
side, one having a carnivorous dentition and the other 
being herbivorous. The Ttraiostmrm of the Trias of 
Stuttgart and the Lyiosaurus and CyfiodrttiO from the 
Cape, the M egalouiurus of the Slonesfield Slate and 
Wealden were all carnivores, whilst the Ignimodon, 
Actinthophohs, Sri/idosaunts^ and the South African 
genera Anthodon and Nythosaurus were all vegetable- 
feeders. But of Polacanthus, Omosaurus, Hylceosaurus, 
and Cettosnums we have no direct dental evidence. No 
doubt, as amongst the mammalia at the present day, the 
majority were vegetable -feeders and the minority weie 
predacious in habit. 

In this gallery arc also exhibited the flying lizards of 
the Secondary Rocks, most of which have been found in 
the lithographic stone of Solcnhofcn and a few in our 
own Lias, Stonesfleld Slate Chalk, and Greensand 

If Comparative Anatomy may be trusted, some of the 
Pterodactyles from the Chalk of Kent give evidence of a 
flying lizard having probably an expanse of wings of from 
eighteen to twenty feet. 

An Australian novelty is the great horned lizard {Mega- 
lania prisca\ 14 feet or more in length, with nine horn- 
like prominences on its skull and an a 1 mo ur- plated Uil 
similar to that of the Glyptodon 

The Triassic reptiles from South Africa form a singular 
addition to our knowledge of ancient life forms long Mace 
passed away They are comprised in Prof Owen’s groups 
of Anomodontta and Theriodontian 

Among the fossil Chelonians we have representatives of 


both the marine turtles, the fresh-water Tnonyx and 
Emys, and the gigantic and lesser land- tortoises. Of the 
first of these aie the remains of the great Chdom Hof- 
mannt from Maestneht, and the Cheloiu gigas from the 
London Clay of hheppey, larger by far than the logger- 
head” turtle of the present day. Of the last (land- 
tortoises) may be mentioned the Colossochelys n/Arj from 
the Siwahk Hillc, which out-nvals the Glypiodon in bulk. 

'three wide and four narrow galleries built at right 
angles to the Reptile Gallery, each 137 feet m length, the 
former being 40 feet and the latter 20 feet m width, are 
placed alternately, running clue north and south, and 
lighted from .iboic. These fine rooms afford ample 
accommodation for the fossil fishes, all the classes of the 
In vertebra La (mollusca, brachiopotln, bryozoa, insccta, 
m>riopoda, arachnidn, cruslace.i, annelida, echinodcr- 
mata, corals, forammifeia, sponges, and plants). These 
long galleries, or annexes, .nid the ones corresponding 
with them on the western side, are built upon ihe plan 
recommended by the Royal Commission of 1874. But 
the wall-cases are all constnicleci to open in front, not at 
the back of the case, as suggested They arc however 
the best-lighted galleries m ihe whole building, and best 
suited for mu'^eiim piirpose« Two of these kirge gal- 
leries are not yet ready for occup.ition, and the third is 
under arrangement , the narro ,v galleries give space for a 
library, special reference collection^?, a stratigraphical 
senes, and working-rooms for stut'ents 

In the basement are twelve workshops, studies, and 
store-rooms devoted to Geology, ten studies, work-rooms, 
and laboratories to Mineralogy, and three to Botany 
The Mmcralogical Gallery, on the first floor, which 
corresponds with the South- Last Gallery and Pavilion 
in extent, is also lighted by windows on cither hand , it 
has seven wall-ca'ics, tw 0 at each end of the long gallery 
and three in the Pavilion, the collection being mainly 
contained in forty-eight large table-cases 

These table-c.ases form a long row on either hand, com- 
mencing at the entrance of the gallery, the odd numbers 
being on the left hand and the even on the right Each 
of the first forty cases nearly equals in capacity two of the 
cases in the old mineral gallery , we have therefore a much 
more magnificent display than could have been attempted 
formerly, when the minerals and fossils were all crowded 
together in the same gallery. 

The collections of naturally and artificially-prepared 
crystals occupy two laige ca'ics in the Pavilion, whilst 
two of similar construction are filled with meteurUes. 
The great Cranbourne Meteorite and that from Mexico 
occupy special cases on the east side In the wall-cases 
are arranged the extensive collection of rocks, two cases 
being devoted to polished marbles. 

The general plan pursued in the arrangement remains 
the same as in the old Museum gallery, so that by using 
boxes corresponding to one quarter of a table-case, the 
minerals were transported from the old to the new build- 
ing and re-arranged m an incredibly short space of time, 
and with the exception of the Pavilion and the wall-cases 
have long been ready for exhibition 

In the Botanical Gallery the glazed cases for the exhi- 
bition of specimens project from the wall into the room 
like square shop-fronts, having three plate-glass sides. 
The whole of the glass is permanently fixed, except one 
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division font! ing the dool A '‘celT' inside, inclosed by 
curtains, gives access to the specimens , by this contriv- 
ance it is hoped that the dust will be excluded lo a great 
extent. 

Accommodation for Urge specimens, as, for example, 
portions of stems and sections of various kinds of wood^ 
such as oak, walnut, pine, cedar, and other dicotyledons, 
and trunks of palms, cycads, tree-ferns, bamboos, and 
other striking examples of the vegetable kingdom, is pro- 
vided for b> three tall metal and glass cases 14 feet high, 
occupying the floor-space in the centre of the gallery 

One-half of the main gallery is partitioned off from the 
public room, and fitted up with cabinets for the reception 
of the Herbarwmf the nucleus of which was obtained by 
Sir Joseph Banks and Solander in Iheir voyage round the 
world with Captain Cook. This first senes of cabinets is 
entirely occupied with the flowering plants, which are all 
fastened on single sheets of paper The Pavilion contains 
similar cabinets for the leccption of the British plants and 
Filicinae, whilst the room above in the tower is intended 
for the Cryptogamia Down the centre of the large room 
aie cabinets fitted to icccnc the great collection of funts 
and seeds, each being placed near its appropriate family 
in the Herbarium on cither side These inner rooms, 
with the valuable library attached to them, aic of coi)rse 
only available for purposes of study, but arc always 
accessible to the botanical student and woiker 

On the south-west side of the Index Museum, the gal- 
lery on the second floor which corresponds with that 
appiopriatcd to Botany is designed to contain the great 
collection of Recent Osteology ; that on the first floor is 
to be devoted to stuffed animals, and the front ground- 
floor gallery to birds The eight galleries in lear of the 
mam building on the west side will be appropriated to 
the Reptilia, Fishes, and Invertcbrata The collections 
proserv'ed in spiiits are to be placed m a special building 
at the north cud of these galleries. The basement on 
the west side contains sixteen studies and work-rooms 
and a large open space well fitted foi workshops and 
stores 

'I'he Assistant-Secretary (Mr J T Taylor) is provided 
with offices adjoining the Board Room on the first flooi 
above the British Zoological Hall The Superintendent, 
Prof Owen, C H., and the Keepers of Geology (Dr H. 
Woodward, F.R.S ), of Mineralogy (Mr L Fletcher, M.A., 
F G S ), and of Botany (Mr W. Carrulhers, F R S.), have 
each a study in the central towers on cither side the 
entrance 

There are a few scientific men who still strongly protest 
against the removal of the Natural History Collections from 
the old to the new building, on the ground that the locality 
15 inconveniently far west, and that they are thereby pre- 
cluded from using the Collections so freely as heretofore 
One of the strong grounds for protesting against the 
removal has been the serious inconvenience arising from 
the separation of the collections from Lhc great National 
Library. This injury will however be gradually removed 
by the formation of a new Natural History Library in the 
present budding, a vote for which has been already taken. 

The comparatively small band of scientific men who 
use ihe Natural History Museum for purposes of special 
work and study, would always do so wherever the collec- 
tions happened to be located. 


So too the holiday-makers, who come to the Museum 
merely to be amused, will as willingly travel to South 
Kensington as to the Regent's Park Zoological Gardens, 
Of to the Crystal Palace 

Undoubtedly the highest aim and use of our great 
National Natural Historical Collections should be to 
impart instruction to the young and rising generation, 
and afford every facility for the advancement of our 
scientific students, and the question whether they are now 
conveniently placed is mainly for them to answer If in 
the future South Kensington is to become a great centre 
of scientific instruction, then, and not otherwise, the 
Natural History Collections have been placed in their 
most suitable position 

We cannot conclude this hasty notice without stating 
that the old restrictions as to days of admission have all 
been swept away, and the collections will from and after 
the iSth be open daily to the public, save on Sundays, 
Christmas Day, and Good Friday, and other pubhc fast 
days, &c. , good and cheap guide-books arc also to be 
ready for the 18th 

For this and other concessions the public are mainly 
indebted to the untiring energy and determinalion of the 
present principal Librarian, Mr Edward A. Bond, LL.D., 
who has also been the means of introducing many neces- 
sary and useful reforms into the old building ; not the least 
being the electric light, which it may be hoped will ere long 
cast Its beams over the collections in the Natural History 
Museum, Cromwell Road, South Kensington. 


TEXT^BOOK OF MECHANICS 
A Text-Book of Elementary Mechanics^ for the Use oj 
Colleges and Schools By Edwaid S Dana, Assistant 
Professor of Natural Philosophy in Yale College (New 
York ■ John Wiley and Sons, 1881 ) 

T his 15 a small-sized book of 290 pages printed in 
fairly clear type, and bound in an unpleasant- 
looking cover, and we learn from the preface that it 
has been piepared to meet the special wants of Yale 
College instruction An endeavour has been made to 
dwell more fully than usual on the principles of the sub- 
ject, at the same time illustrating these principles m their 
practical bearings by descriptions of various machines 
and appliances, while no mathematical knowledge beyond 
the rudiments of algebra and trigonometry is required. 
From this it may be presumed that the book is intended 
for a very elementary class of students, at a lower stage, 
if possible, than “ Poll " men at Cambridge, or else that 
It aims at assisting self-education by supplying the place 
of a tutor An undoubtedly good feature in the book is 
the collection of examples, some of which are interspersed 
in the text, and others collected in a body at the end, 
where the answers are given. The metrical and ordinary 
units are both employed, These examples are perhaps 
the only part of the book which would be of any value to 
teachers in this country. With regard to the main 
subject-matter of the book. Dynamics is placed first, and 
Statics followsi with a chapter on the Pendulum at the 
end. The definitions and the explanation of the prin- 
ciples of the subject, though aiming at fulness and clear- 
ness, are not always so satisfactory as might be wished. 
A tendency to looseness of expression sometimes counter- 
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balances the value of the fuller explanation. To explain 
solidity we are told that " A solid is characterised by a 
greater or less degree of rigidity/' which in the absence 
of a separate definition of rigidity leaves us much where 
we were before Again, the definition of a tiqmd is this, 

A liquid IS characterised by its mobility , the molecules 
are free to move about each other, and the liquid takes 
the shape of any containing vessel/' which is equally Lrue 
of a ^as The proof of the formula * 5 " = is clenched 
by the proposition that “ when two sets of variable quan- 
titiesj which are always equal, simultaneously approach 
their limits, these limits are equal,'' which is suddenly 
introduced without any explanation of its meaning This, 
m a book intended for beginners unacquainted with the 
idea of a “limit/’ would be likely to cause some 
bewilderment. There is a chapter devoted to Work and 
Energy, as should be the case with all text-books of 
mechanics nowadays. 

In the dynamical section there is an entire omission 
of "Sliding in Chords of a Vertical Circle" and the 
pretty problems connected with it In the statics there 
IS no mention of the stability or instability of equilibrium 
of one curved surface rolling on another 'fhe micrometer 
screw surprises us by appearing with the mechanical 
powers alongside of the wheel and axle and differential 
screw. 

As the compiler has not acknowledged his indebtedness 
to other works, it is difficult to say how much of this book 
IS original. But we seem to catch echoes of Ganot's 
*';Physics" and of Goodeve's two text-books on Mechanic^ 
and Mechanism here and there. For instance, Ai tides 7, 
8, 107, III remind one of Ganot, Articles 197, 307, 309, 
239 of Goodeve The woodcuts, some of which aie good, 
and others {eg those in the chapter on Centre of Gravitj ) 
very indifferent, are 190 in number Some of them are 
apparently reproductions of woodcuts in English book>. 
We instance Figs 44 and 175, which aie itnkingly IiInC 
Figs 365 [Joule’s apparatus] and 19 [block and tackle] m 
the eighth edition, of Ganot's rhysic?, translated by 
Atkinson, and Figs. 143^7, 150, 152, 155 (in Dana), which 
bear a very close resemblance to Figs 49, 58, 110, 113 re- 
spectively m Goodeve’s ''Principles of Mechanics," second 
edition, Fig. 117 in the latter having apparently supplied 
Dana's three figures, 162, i6j, 164 [on Pulleys] Fig 145 
in Goodeve’s “ Elements of Mechanism," fifth edition, may 
well have been the original of Dana's Figi 156. 

It would have been graceful in the compiler of this 
work to have expiessed his acknowledgments to the two 
excellent little text books of Goodeve On the whole, with 
the reserve above made in favour of the “ examples/’ we 
think that neither English teachers nor English students 
will be the losers if they continue to use already existing 
English text-books of Mechanics, and leave this American 
competitor to find an audience on the other side of the 
water. 


CONSCIOUS MATTER 

Conscious Matter^' or, The Physical and the Psychual 
Universally tn Causal ConnscliOH, By Stewart Duncan 
(London . David Bogue, iSBi.) 

A S the title of this little work, sufficiently indicates, the 
aim of its writer is to furnish a scientific basis for 
the theory of materialism in the region of mind. If 


doubtful whether at this time of day anything very original 
can be said upon this topic, but Mr Duncan has sud- 
ceeded in placing some of the facts in a stronger light 
than previous writers The facts to which we allude are 
those which he calls the ''analogies " between forces and 
feelings. Up to a certain point it is by every one recog- 
nised that there is some quantitative relation between 
neurosis and psychosis , mental processes are universally 
known to entail wear and tear of cerebral substance 
Mr Stewart Duncan traces this quantitative relation 
as much into detail as he can, by setting forth in a 
senes of twelve “ analogies " the resemblances be- 
tween forces and feelings These “analogies" are far 
from bemg unopen to criticism severally , but here we 
shall merely mention what they are, as there is more 
important cniicism to apply to them collectively The 
analogies arc that feeling and force are each without 
extension, both related to matter, have "plurality pre^ 
dicable of them as respects their locality," are diverse, 
have time-extension or duration, also the quality of degree 
and capability of being compounded or combined, are 
respectively transmutabJc t/iler se, &c Doubtless, as 
Mr Duncan observes, such analogies, or, as we should 
prefer to call them, parallelisms, might be largely multi- 
plied , but what Mould any number of such parallelism^ 
prove? Not, surely, what Mr Duncan desires them to 
prove, VIZ that forces stand to feelings in the relation of 
causes to effects. So far as the tracing of such mere 
parallelisms is concerned, we might almost as reasonably 
conclude the recent earthquake at Chio to have been the 
cause of this review, in that they each possess extension, 
have diverse parts, and so on In order to establish a 
relation of causality we should require to show that the 
observed parallelism is due tn that relalion , we cannot 
argue from the observed parallelism as it-'Clf sufficient 
proof of such 1 elation Were this not so, there would be 
no need for Mr Duncan or any one else to wnie a book 
on "The Physical and Psychical Universally in Causal 
Connection”, for as the fact of a constant parallelism 
between neural processes and mental processes is now no 
longer an open question, weie mere parallelism sufficient 
to establish proof of causality, materialism would now be 
a demonsti ated theory 

It IS needless here to go into the whole question .as to 
the relation of body and mind, or to point out all the 
shortcomings of materialism as a philosophic.al theory 
But It IS a defect in Mr Duncan's work that he does not 
attempt to meet some of ihe most formidable of the diffi- 
culties with which this theory is beset Thus he docs not 
consider the fact that what we know as matter and force 
we know only as affections of mind, and therefore that 
in all speculations upon the nature and potentialities of 
the former, we already by implication have necessarily 
assumed priority of the latter Nor docs he seek to 
explain the apparent want of equivalency between sup- 
posed physical antecedents and supposed mental conse- 
quents — why it IS that the brain of a Newton required 
less nourishment than that of an elephant Lastly, the 
greatest of all the difficulties is not adequately treated — 
that, namely, which is connecied with the doctrine of ihe 
conservation of energy Are we or are we not to suppose 
that thought has a mechanical equivalent? If matenalista 
say that we are, then thought itself becomes a mode of 
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energy, or rather energy by becoming thought ceases to 
be energy—is destroyed as energy , and so this answer 
would militate against the doctrine in question* If, on 
the other handj it is said that thought has no mechanical 
equivalent, and yet that energy causes thought, the state- 
ment IS still in conflict with the doctrine of conservation, 
because it supposes that energy in the brain diflfers from 
energy everywhere else in producing more than its equi- 
valent measure of result How then under any view arc 
we to conceive of thought as an of energy? By no 
stretch of imagination can we attain to the idea of a 
motor becoming a motive ; and if we could attain to such 
an idea, it would seem to be at the cost of upsetting the 
most fundamental doctrine of modem physics And let 
It be observed in this connection that Mr Duncan is not 
very accurate in the statement of his fiist ‘'analogy/' 
where he says that "Feeling and Force are alike in being 
both destitute of space-extension" Force in activity is 
only known as motion in space, while Feeling in activity 
cannot be conceived as heie or there ; the conception of 
Force without any actual or potcntnl relation to space is 
as impossible as the conception of Feeling in such a 
relation. 

Mr. Duncan’s book, however, ib worth) of the attention 
of psychologists, because although we think his attempt 
to prove a causal relation between physics and psychics 
a necessary failure, his work is interesting and suggestive 
if viewed from the standpoint of Clifford’s doctrine of 
" Mmd-sturr" If we suppose that Force and Feeling 
are everywhere one, and so that "all the universe is 
made up of Mind-stuff/' wc have a logically possible 
theory which does not labour under any of the logical dis- 
advantages attending the theory of causality proceeding 
from matter in motion to mind, or vice versd Some 
passages in Mr Duncan's work seem to show that he has 
very nearly entered this conception himself, and wc 
therefore feel that he would have written a more valuable 
treatise if, going a little fuither, he [had discarded the 
obsolete attempt to explain parallelisms by an impossible 
theory of and undei taken to argue that these 

parallelisms are really due to a fundamental identity^ 
which, as Lewes puts it, is phenomenall) diverse only in j 
relation to our modes of apprehension 

Georhe J Romanes 


LETTERS TO THE EDITOR 

f Tkt Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ or 
to correspond with the writers of rtfected manuscripts. No 
notice ij taken of anonymous communications 
\lhe Editor urgently requests correspondents to keepsheir letters as 
short as possible The pressure on his spare ts so great that it 

is impossible otkerunse to ensure the ap^rance even oj com- 
municahons containing interesting and novel facts.] 

Study of the Phyaical Nature of the Sun 
Having been engaged for some lime past in diicuBsmg with 
that able scientist, the Spanish Astronomer -Royal, Signor 
Antonio Aguilar, Director-General of both the Aslronomicaj 
and Meteorological Observatories of Madrid, the best method of 
realising foi the requirements of modern science the peculiar 
advantages presented by the Peak of TenenfTe for studying and 
eliminating the interfering effects of the earth's atmosphere on 
many classc'i of astronomical, meteorological, and physical 
ob^nvations — it has just resulted, not exactly in the general 


facilitation which 1 had hoped for towards the savants of all 
nations —but in a particular letter to myself of gracious rccom 
mendation by Spanish royal authority lo the Captain-General of 
the Canarian Archipelago 

As however I am totally unable, for reasons well known to our 
own Government both nowand for many years past, to undertake 
any such rej^earch, however useful or pressing — may be of 
service to the cause, and to other workers who are more favour- 
ably situated financially, to make known how liberally the 
S}xiiiish Govemment is inclined at the present moment towards 
any genuine efforts, even of individuals, lo improve our know- 
ledge of the great central luminary by making anperior observa 
lions with improved iiistnimeuts at some considerable Level above 
the ordinary clouds and w'inds of the summer season ; and which 
su])eriority of site can only be well obtained on this side of the 
world by means of that grand Mountain-island which Spain has 
ruled 50 long and so well, — viz, the Island of Tenenife I have 
therefore now the pleasure of appending a close translation of 
the ofEcial letter, or rather Royal Order, from Madrid, — a copy 
of W'hich Don Antonio Aguilar kindly informs me has already 
been communicated by the Spanish Govei imcnt to the Chief 
G >vcrnor of the Canarian Idands, 

“ Ftow the Aftmstry * dt Fomento^ Madnd^ to the Director- 
General of Public Instruction 

“ iLLusi HIOU'^ Sir, “In consequence of the Report of the 
Director General of the Astronomical and Meteorological Obsei- 
\atoric(.of this capital, the Km r lias deigned to order that the 
Governor of the Province of the Canaries, and all authorities 
dependent upon him, should give speciil atlcntion lo provide 
whatever assistance he may require lo Mr. Piazzi Smyth, Director 
of the Ob'^ervatory, Edinburgh, in the expedition which is pro 
posed to the Island ofTencrifle, with the object of trying, on the 
licijht of the Peik of Teyde, the instruments designed, or im- 
juoved by him for the ^Ludy of the physical constiLution of the 
Sun, 

"By Koyal 0 ,der I tiansinit this to you for yiui inFormallon, 
and may God piescrve you many years. 

"(Signed) 

“ On the 22nd March, 1S81 " 

A friend well acquainted with both England and Spain informs 
me that we liave not in this country anyi^xact analogue to the 
Ministry 'Me Fomento The literary or theoretical meaning of 
the word li "suppoiting, encouraging, cherishing", and the 
practical result in this case hai been, that a poor individual here, 
unrecommended by the Government, or the greater Learned 
Societies, or Universilics of his own land, but having oiXLCXctlsior 
natural object to labour at, has received this very lionourable 
testimony and encouraging recommendation All honour then 
to the Crovemment of Spam therefor , and may they meet at 
last with a more woitliy subject for their gracious " Fomenlo," 
than Your obedient servant, 

Edinburgh, April 9 Piazzi Smyth 


Winter Qnita (Tnchocera) 

The winter gnat {Trxchocera humalis, D G.) is one of the 
subjects of phcnological observations undertaken by the Metco- 
lological Society Its an pearance directly after long-continued 
frost, oFten whiLit tlie ibaw in progress, baa frequently led 
entomologists to inquire whether the insects then seen have been 
hybernating during the cold weather, or have newly emerged 
from the pupa No eridenee has been adduced in support of 
either alternative. Some facts concemmg the habits of the fly, 
noted as opportunity occurred during the last two winters, bear 
ujmn the matter in question, and may therefore be of interest to 
both the above classes of your readers The name Tnchocera 
hicmalis IS used here in its meteorobigical sense, for nobody 
would pretend to distinguish this abundant species at a distance 
from the common T regelatifniis 
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With a view to learnmi; what becomes of the winttr gnats 
during inclement \«eathcr 1 frequently jotted down, when the 
flies ere upon the wmg, the temperature of the air in the places 
of their resort, the time of the day, and any peculiarity notice- 
able in the flight of the injects Upon other occasions, at cor- 
responding periods of the day, when the weather was colder and 
no gnats could be seen anywhere, 1 made similar entries of ihc 
temperature prevailing in their usual ] laygrounds The instru- 
ment employed was a Cosclla'a pocket-thermometer mounted in 
ebonite, gr^uated upon the ‘^tein at intervals of every two 
degrees, and duly compared with a standard. 

From the notes thus obtained, wdiich need not be quoted 111 
detail, it appears that the flight of Tnchocoa varies m style 
With the temperature, and, os a general rule, is altogether dis- 
continued when the cold exceeds 36° F. Once indeed 1 saw a 
gnat flying when the thermometer slojd at 34^ 5 F , but there 
was reason for suspecting that it had just been startled out of the 
hedge by a passing cainage. Wbrn such low readings as ihc'-e 
arc obtained the insects do nut congregate, but lly singly with a 
heavy drowsy flight, as tliough impelled )jy business rather than 
pleasure, and very few venture to show themselves upon the 
wing at all. At LemperatureB of j8“ Lo 42^^ F they may be seen 
occasionally flying steadily in places sheltered from wind , and 
when a warmth of 4^” F , i;r more, is attained, they throng 
together and dance fur joy, These particulars, by the way, need 
not prompt meleorologisls to do something with their phenolo- 
gica) tables by entering in them " Trichocera flying'* every calm 
winter's afternoon if the temperature exceeils 40" F , wiih- 
ont troubling themselves to go out of doors and look after the 
gnats 

It was some time befoie 1 succeeded in tracing TmAoi^ra Lo 
the places where it seeks re|.08e after Us gambols and whilts 
away periods of weather too cold or boisterous for cxcurMons 
abroad. Ihe flies may be seen sometimes at re^t upon fences, 
with their legs sLrcLched out flat, and it appeared piobable ihat 
they took reluge in the hedges somewhere A very favourite 
harbourage of ihcirs however seeuis to be the under side of 
boards and stones frequented by woodlice and earthworms 
They stand back downwards on ihe wood or stont, not upon 
the earth below , and although ihe s|jecimeiis found in such 
situations are mostly females ^^ho have gone ihcre lo lay eggs, 
1 have once or twice noticed males taking shelter in similai 
places. Beneath a single flouer-pot saucer standing upon damp 
car±, and eight inches across the bottom, 1 have counted as 
many as ten females at once , an individual gnat dislodged 
crept back underneath it again , but the site became dry, and 
they forsook it. The u onder was how they managed Lo enter 
so shallow a crevice in the flrst m stance. The haunts of (he 
isopod, TVuhoniscus /usii/us, are hot too damp for them , but 
in frosty u eather they arc apt to lake shelter under any I’ry 
pieces of wood lying luo*-ely upon the ground. It is obvious 
that flies with such habits as these cannot fail Lo be snowed up 
in great numbers at the first fall , and when the fro^t is over, 
having been securely protected fiom extreme cold, they are ready 
to lake wing again as soon as the snow has melted sufflcicnily 
to admit of their creeping forth. Hence, though the temperalure 
may be relatively miid directly afier a snouitorni, no gnats are 
likely to be seen flying until the snow has largely disappeared, 
when Tnchocejo, will become common. Similarly after frost 
without snow, when the thaw sets 111 ihe flies will probably nut 
issue from Iheir reiirenent immediately, but will rest quietly 
until the change of lemperature hss had lime lo retch them m 
their lurking- places, w hatever may be the warmth of the outer 
air meanwhile Perhaps this is ihe cause of so few winter gnats 
being seen in the mornings early m the year ; but whether it be 
so or not, the other foregoing •^uriuises harmonise well with my 
observations 

The maximum of cold to which wmter gnats can be exposed 
wi±nut fatal consequences has not yet been ascertained. 

Chepstow Road, Croydon, April A. K, Fatun 

AuBtrallen Planla in Indie 

In Nature, vol, xxiii p, 370, some remarks are made (with 
reference to Mr. Wallace's ob^rvationa in ''Island Life”) 
regarding the apparent inability of Australian plants to become 
naturalised in the northern hemisphere. It mi^ therefer^ be 
interesting to you and to Mr. Wallace to learn of some striking 
exceptions to this rule in the case of Australian plants which 
have been introduced on the Nilgiii plateau in Southern India, 


at elevations ranging fiom about 5500 tu nearly 8oco feet above 
sea -level. Acacias and FucaJypU in particular have fuund a 
congenial home in this region, and vuiiturs fiom Australia who 
have faei n them say that they appear even more vigorous than in 
their native sod Hundred*; of acres of Encalyptu:^ Clifhulus and 

Acatia melaitojiylon and A dealbata have been planted by 
Government flrewuud reserves, and the trees have grown up 
*^plcndidly The only drawl ack lo the success of the experiment 
has been that the Afaaa mc^anoxyhn has been greatly injured 
by Loraiilhaceous parasites In fact this •^pecies will apparently 
in course of time be exterminated by these indigenous pesi^ 
Besides Euiaiyptus Globulus ihe following 'ijiecics of the genus 
have also been intiodiiccd, and iLnve well — Ij. sulero^yhn, M, 
obhqua^ h yijr/Zn, E iiu/rdAc, E. vimmalis^ E. amyi^dalina^ 
and E pcrfolmUi In additum to the two 'species of Acaaa 
already menlicned, the following have ciKo been added lo the list 
of liealthy growing exotics on the Nil gins, \iz. .-f. pytnaniha, 
A saltanut A Ivn^ifoliat deturtens^ A. ( ultnfof mts, A. 
data, and olhcr^, might also be enume rated- As regaids other 
Auslralian plants on these hilU we have HaUa^ Bankita^ 
Myoborum, Tn^lanw^ Pittoporum^ Benufortia^ &c 

Tns hull there is a very considerable Australian flora fluunahmg 
on the Blue MountaiDS ” (jf Madras, and so extensively have 
the trees been planted out about ihe principal stations that they 
have given quite a new cbaiactcr to the scenery, borne of ihc 
acacias have a considerable resemblance iii '‘haj.c and colour Lu 
the Scotch flr, and this likene'^s ba«, lo some visitors, ..dded a 
frC'ih charm to ihe beauties of the scenery, G, SlUiE 

Madras March 15 

The Tide Predicter 

W ITH regard lo the letter of bir \\ illiam iTioiiisonin Naturf, 
vol. xxiii p 482, respecting the above instiument, 1 may say 
ihnt the Tide I’red icier which 1 have planned and designed for 
the prediction of Indian tidcb its development, not Lo the 
British Association Tide Predicter, but to a complete Lwo-coui- 
ponent working model made by me in ihe spring of 1873. This 
model w’a'i made before the Bniish Assoculion instrument Wdi 
designed. 

It was on the express iLCommeniU’iou of the burveyor'Geneiol 
and bupermtendent of the (ireat rrigouometiical Survey of 
India that I was invited Lo plan and undertake the comlructioii 
of the instrument, ami I was left absolutely unfettered in my 
choice of mechanicians to cairy out the work My connccticn 
with the iiisLrument is clcaily cxplaiijed 111 the official prefaces 
lo the Tide Tables for Indian Ports, Ib8l, published by authoniy 
of the b eel clary of btale for India in Council I may point out 
that my paper upon this instiunient {Ft oteediuys Koy buc , Nu, 
* 97 i 1879) was wruicn at the desire of fair Wiriiam Thcinson, to 
whom it was first submitted, and by whem it was entirely 
approved and originally commmncaled. He was aho pre'^ent at 
the meeting of the Royal Society when the paper was read, oi^d 
never expressed the lea*.t objection to any ^ f its contents. In 
that paper crciht is given to him for the improved slide, which 
he, with Prtf, James Thomson’s a-si'^tancc, had devised for an 
harmonic analyser, and also to Mr A Lege for llie admirable 
plan of the wheel gearing FIjWAHD KoUERis 

3, Venilam Buddings, Gray’s Inn, \V C , March 36 


"The Oldefit Picture in the World” 

In Mr, Loftie’s " Uide 111 Egypt” is a woodcut (p, 209) of 
what is called "the oldest picture m the world," a fresco from a 
tomb at Mayrloom, now m the museum at Boolak, wherein are 
represented six "pasturing geese.” Two of these ore un- 
doubtedly Amtr alhftOH^j two, probably A. fans or W. s^gefum^ 
and the otlicr two leem to be iJie rare A. ntjiccllis^ from 
Northern Asia 1 should be greatly obliged to any one who 
would let me see a colon* ed copy of this picture, that I might be 
assured as to my determination of the figures. Mr. Dresser, in 
hb excellent " Birds of Europe,” mcntmiis hts having received 
a speciuicn of A. nt/collu sent him from Alexandria by the laic 
Mr. Staflbrd Allen Otherwise its appearance m Egypt seefflii 
to have been hitherto uniecordtd All RED NeWTon 

Magdalene College, Caml ridge, April 10 

Probably New Variable Star 

On January 32 , 1879, 1 observed near O* Cams, a very 
remarkable double star, with one component a fiery red 8*5 
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ma|rnitu(le, and Lhe nlher a. blue 9 The contra^it of colours 
was very sLnkirnj, but there was liUlc ibnerencc in size In a 
letter recently received from the Ucv. Mr. Webb, I find that it 
was pieviausly observed by linn, and it appears as one of his 
own discoveries in the secoml cdili oi of " Celestial Objects,” 
published in 1B68 The red star is Lhcie classed as 6*5 maj; , 
and the blue as S The i^o therefore, appeared to di^er 

very x:aii9idcrnbly in magnitude when seen by Mr Webb, while 
to me, eleven yeais subseqiientl)'^, they sccmetl quite nearly equal 
Hence 1 conclude that tlic red is a vaunble, and I uihli to call 
the nttenlion of observers to itAshde it still remains 111 view ily 
a rough measurement I make out its position for 18B1 = o 
7h lom ii4s , and ff - 23“ 6' 6 JoiiN Birmingham 

MiUbrook, 1 iiam, April q 


Concealed Bridging Convolution! in a Human Brain 

In lus work ou the “Convolutions of the Human Brain” 
Ecker denies explicitly that the firit and second external bridging 
convuhitiuna of CriaUolet, as seen iu Ccrcopitliecus, Inuua, &c , 
ore evei concealed, either in the higher apes 01 in fiLtal or adult 
man I have hoMever in my posses'.um an adult human brain 
in which cnnvoluiioii nearly correqnncliiig .in position to the 
external bridging one of Crratiolct is concealed, while another 
slightly ex tcriinl to it is nearly su The brain vaa hardened 111 
nitric acid V nil I he membranes on (a lunch preferable method, 
by the by, to that of firiit removing the meuibrnncs ; as these, 
by absorbing the ncid and swelling, serve, like so many wedges, 
to keep the convolutions ajiart, and prevent the shrinkage that 
otherw] c lakes \ilacr) 'lliere was no indication of any con- 
cealed conviilutiuii until the mciiiljrancs, just moistened for the 
purpose with water, were lieing icmo\cd. Then, owing to the 
opening out of the sulcus occipiliilis traiisversus of Eckcr, the 
tip of one became visible, and this tip, oven now that the edge^i 
of the sulcus are widely sepal ated, is fioin onc-eighth to onc- 
gixLh of an inch beneath the genrral surface 

Its position relative to the great iongitud in'll fissure and (o the 
posterior bolder of the gyrus supiamaigmali^ seems to me pretty 
accurately to conespoml to that rtf the external bridging convo- 
lution to those parts 111 the brain of an Indian pig-lailed liabiun 
of undetermined species with which 1 have compared it , but in 
the lattci the sulcus occipitalis tiansversus docs not exist, while 
in this human brain, as is veiy common, the literal or horizontal 
portion of Lhe fi'isma paiiclo OLcqumlis, beneath the bevelled 
edge of which in lhe liabooii the convoln um lica enneeaUd, has 
a very short cour-^e indeed 

The only difference then is that in the one specimen (the 
human) the concealed convolution lies in the transverse occipiial 
fissure, there being no lateral extension nf the parieto occipital 
fissure, while in the olhei it lieh m the ptrieto-occipital fissure, 
the transverse fis-ure not existing William Carter 

Liverpool, March 26 


Sound of the Aurora 

If T had consulterl I'ranklin's account of his Polar researches 
before 1 sent you my cxtrai.L from TacUU'., I should njt hove 
revived the question of souods being heard with the aurora 
borealis. Franklin and his companmns w atched the aurora 343 
times in iwo succes'.ive winter seasons , and never once, he says, 
did they observe a sound. Were, then, the experiences quoted 
by your other correspondent and myself mere illusions? Per- 
haps not hranklin made his ob^iervations at and about the 
southern shore of Bear I.ake, in latitudes varying from 67° (o 
69“ north , might not tlie gi eater volume of air through which 
the phenomenon had to pass in reaching our island have caused 
the electric fluid to work up a sound ? Surely that is possible 
The attiuctive force of the aurora is — we learn from Franklin 
himicLf — increased within a ceitam limit as its rays proceed 
southwards , for whereas Pairy and his party at Pon Uowen in 
latitude 73' 15' noticed no deflection of the cnmpasj. needle under 
the influence of coru'citions, Franklin and bis party on the 
shorei of the Bear Lake, six degrees further south, constantly 
observed thi<> effect And the attractive force is strongly felt 
here — bmdcnng telegraphic communication at all eventi Might 
not the vibratory force not Kensible at within so short a distance 
from Its origin as the attraction be increased wiihin a greater 
limit? M. Rouse 

Suniiyme.'id, Chialeburst Common 


PERIODIC OSCILLATIONS OF BAROMETRIC 
PRESSURE 

MSS of the accompanying article, which was 
left unfinished by the late Mr John Allan Broun, 
F.R S , were handed over to me some time ago by Prof 
Balfour Stewart, with a request that I woukf put them 
into shape for publication 

1 have not found it necessary to make many alterations 
m, or additions to the onginal, and where made they are 
mostly indicated m initialed foot-notes 

E. Douglas Archibald 


In an article which appeared in Naturf (vol xix. p 6) 
a lemaikable relation was shown to exist between the 
annual ranges of the atmospheric pressure and of the 
tempeiature of the air, as derived from the monthly 
means obtained from several years' observations of the 
barometer and theimomcter at certain stations in India 
The lesults and the conclusions from them do not appear 
to ha\e been always understood, and as they bear on 
some of the most interesting questions on meteorology, 
I shall now examine them anew with the aid of obser- 


vations at some other stations, under different local 
conditions 

Foi this end it is desirable to employ some elementary 
considerations Let us, fiist of all, consider the action 
of varying^ temperature on a veitical column of 
the atmosphere. Let us consider a column of 
air reaching from the soil at J1 to the upper limit 
of the atmosphere at A , and suppose that the 
pressure shown by a barometer at n is 30 inches, 
while at a higher station, c, it is only 20 inches 
If, now, the column of air is heated so that the 
temperature of the pai t u c is inci eased by 10° F. 
we know from laboratory experiments that the |— C 
air will expand, so that a part of that which was 
below c will be pushed above it, and while the 
barometer at u will continue to show 30 inches, 
that at c will show 20 2 inches, the mercury at C 
will ha\c risen two-tenths of an inch 

If, noiv, we suppose that the mass of air re- 
mains constant Inroughout the year, there will 
be an annual variation of the barometer at C, 
w'here its height will be greatest in the warmest 
month and lowest in the coldest month For _ 
the same reason the difference of the barometric ® 

heights at B and c will be least in the warmest month 
and greatest in the coldest 

It nas been supposed that the mass of the atmosphere 
remains constant throughout the ye<ar , if this is not the 
case the variations of pressure at C will not depend on 
temperature alone, but also on the other causes which 
proflucc variations at IJ 

In Nature, vol xx p SS, Mr Douglas Archibald has 
given a senes of differences of barometric heights at high 
and low stations in India for the months from October to 
April The month of lowest mean temperature, January, 
shows always, as in the case just supposed, the greatest 
difference of pressures As the high and low station is 
never in the same vertical, the one being sometimes 300 
miles horizontally distant from the other, it is difficult to 
eliminiitc the part of the variation due to temperature at 
the higher station, but if we take as an approximation, 
however rude, the mean of the temperatures at the two 
stations as that of the vertical column, we can see that a 
considerable part of the vanation at the upper station 
may be due to the expansion of the column with tem- 
perature 

Thus for Leh and Lahore the mean temperatures and 
difference of barometric heights are * ■ — 


’ Tike numben are taken from the work cited by Mr, Archibald, "The 
Indian MetcaroloEist's Afrttfw.” by Mr. H. F, Blanrord, Pt 11 pp 
176, 1 78 
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Meau icmp Difll olPresaarcs 
Q in 

January . 35'o Fahr 9 G90 

J“ly 74 * .» 9 'io 5 

Novas the difference of the mean temperature of these 
two months is nearly 40°, according to what has been 
said before, the expansion of the air from January to 
July should have increased the pressure at the upper 
station by about o'S inch (eight-tenths of an inch of 
mercury) and have diminished the difference of pressures 
by that amount, The observed diminution is, honevci, 
less than 06 inch, 4 deficiency of two-tenths, which has 
to be accounted for in some othei way 

In the case of the annual variation of atmospheric 
pressure near the sea-Icvcl, ^^c have to consider only the 
atmosphere "above the station ; but in that fur a high 
station we have a much more complicated problem in 
which the atmosphere below the station plays an im- 
portant pait, a part also which may var) greatly, according 
as the upper station is on a luountnin top, on a gradually 
ascending height, or on high table land 

It was for these reasons that m the article (Naturk, 
vol XIX. p 6) under consideration, nothing was said of 
the annual variation on mountains or at great heights , 
the results were obtained from obsen^ations at stations 
little above the sea level, and from them it appeared that 
for every degree Fahrenheit on the range of monthly 
mean temperature, there a* as a variation of from 021 
inch at Singapore, to 025 inch at llombay and Madias, 
in the range of the monthly mean barometne height, 
while at Pekin the amount was diminished 10 '015 inch 
The conclusion that this ratio was nearly constant m 
India referred necessarily to stations under similar condi- 
tions. Mr. Archibald's letter has brought to notice a 
scries of Indian observations made at stations farther 
from the sea and in North India, which are given in 
an interesting and useful work by Mr H f lllanford, 
Meteorological Reporter to the Government of India, 
and which merit consideration The means employed 
by me previously were derived from obicrvations a I 
standard observatories during five to tweni>-six years, 
and It was mentioned that, single years gave somewhat 
variable results, the monthly means from seveial years’ 
observations were necessary' for accurate values In the 
cases to be found in Mr. Ulanford's work, several arc of 
observations during only two years (or even less), and we 
have no evact idea of the weight which in any case can 
be accorded to the obseivations at the stations As, 
however, the results for different stations m general con- 
firm each other (the exceptional cases will be noticed 
apart), I shall here form a senes ol groups of stations, 
each group under nearly the same local conditions as 
regards latitude, height above, and distance from, the 
sea The value of the variation in thousandt1i!i of an 
inch, of pressure-range for F of the temperature- 
range, 13 the same for all stations in each group, with the 
exceptions referred to below 

Thus the most northerly group near latitude 30° N and 
600 miles from the sea, viz , Lahore, Delhi, Dera Ismail 
Khan, Mooltan, and Roorkee, gives the following result . — 


Mean lab- Mean height Mean 
tuda of above the annual tem 
group (K) icAtA) perature(j’) 


■ a 

3oi 660 75*2 


Mean ranges of 

Mean baro- 

temperature mul 

metric 

pressure 

oscillation 

. 1 

for 1’ Fahr 

1 1 


A/ uf 

. inch 

V A tr 

39 ’o 0-620 

0 016 


This group extends about 4J0 miles from Delhi to Dera 
Ismail Khan, and the heights vary from 440 to 890 feet. 
The value of ^ is the someffor each station. 

The next group comprises Bareilly, Lucknow, Thansi, 
and Benares, for which the following are the vames of 
the different elements — 


\ A f k 

. feet , , in 

26 520 77 7 324 0554 0 017 


the heights vary from 270 feet at Benares to S60 feet at 
Jhansi For each station k = o'oiy,' 

The third group includes Patua and Oya, and the 
values are — 

\ h ( ip A 


254 


A 

feet 

2 bo 


78 5 2S ( 


o 537 0 ' 0 I 9 


The distance between the two stations is about 70 miles ; 
the heights aie 179 and 347 feet respectively, and the 
values of are within half a thousandth of each other. 

The fourth group include') Herhampore, fiurdwan, 
Dacca, Goalpara, Chittagong, Calcutta, and Saugor 
Island, for which the values are — 


X A i a/ d/I A 

, feet in 

234 100 780 i8'7 0471 0025 


With the exception of (Joalpira and Chittagong, these 
stations all he in the Gangetic della, at nearly the same 
elevation, and with an extreme variation in the value of 
k amounting to o 004 inch - 

The fifth group includes Bomliay alone, the values for 
which are — 


X A i at ap A 

feet , in 

37 7S 8 11-6 0287 0’024 

The sixth, Madras, Negapatam, Tnchinopoly, and 
Madura, with the \ alues — 

X A / ap A 

Ret ^ 111 

115 190 817 1 1 ’I 0-243 0 021 

The seventh, Colombo, with the values — 

X A ( 4/ Jkp k 

Ret , III 

64 42 813 36 0069 0'0I9 

It will be seen from this table that the value of is a 

mavimum (*» o 025) nearly under the tropic of Cancer, 
that It dlml^^'^he5 thence both noith and south This 
diminution cannot, howe\ei, be attributed altogether at 
least to the latitude, hincc the value is nearly the same at 
Pekin and at Delhi. 

The variation of the value m Northern India from the 
maximum near Calcutta has an apparent relation to the 
height above the sea and the distance from it,* as well as 
to the amount of the temperature oscillation , the value 
of k diminishing as the others increase We cannot, 
however, relate the value to any one of the other 
variables No doubt height above the sea may have 
some influence, as has already been shown, but here 
mountain stations have been avoided , and while in the 
Lahore group the heights vary from 420 feet (Mooltan) 
to ^ feet (Roorkee), the value of k remains constant. 

It should be observed that the temperature ranges are 
those of the scratum of air a few feet above the soil, while 
the langes of pressure include the whole atmosphere 
above each station We see that the value of k dimi- 


■ Ihcre appvam Lu Uc sunie difference in ihe vaIuci. of a/ as by Mr 
Braun and tno'^c derived from edition of Ihe Vade Mei.um~ fqr these 
two groups '1 hui From my edih'in (1B77), the value of for Group I 11 
Q 614, and therefore A = o 019 , ihere are also slight differences in the value 
of k 41 eAch Blation In Group 11 A is e 017 only for fi ireilly md Lucknow, 
the value for Jhansi end Benares being d 016 — F D A 
"Ihe figures for the fourth group linve bern lupplied, and the fifth, llith, 
and seventh groups have been added as the text seemed U imply thtlr 
luiendeil formation by the author — E DA. 

3 Mr Archibald has considered height not to be an element, and nu ciiei 
in evidence Lucknow and Sibsagar venr nearly at the nme height , the 
former having^ = o 017 and the latter 4 r = o oiB (Natl'HF, vol xz , foot- 
note p 94 The laUer value, however, is a mistake, for at Sihaanr A s 
o oiB. very nearly as ai Lucknow Mr Archibald's LonLluaion 11 tnai it is 
not height, but distmce from the sea, as the siaiinns arc at widely diiferciil 
dinances from ihe sea We should, owing to ihie error, be obliMd to 
reverse (he conchiewn, and say it is not di«anco from the ae^but height, 
dial lA itt quesuoa , hut, in reality, Sih*4igBr tiiough not so far froin the saa, 
le still as fu os Patua ur G^a, with nearly the lanie value of k 
tSee m> note on this point, Nati hk, vol xxi p 131 — E D. A ] 
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nishes as the range of the surface-temperature increases, 
and it IS certain that the ranges of the temperature at all 
the stations as we ascend above soil, will approach 
always nearer to each other the higher we go ; so that if 
we knew in what way the relation between the oscillations 
IS produced, and thence, in all probability, the part of the 
atmosphere which is chicHy in question, we might find a 
more ‘ constant relation between and at all the 
stations. 

I will now proceed to make some remarks which may 
aid in the study of these questions I would hrst observe 
with relation to the stations m the preceding table that 
the value of k is only o 024 at Chittagong, while it is nearly 
o 029 at Saugor Island 1 have no doubt, however, that 
this difference is due to some local or instrumental cause 

In the first article I have, as already stated, used only 
observations made in first-class observatories. Every 
one acquainted with the difficulties of obtaining good 
observations in India, especially at out-stations, will 
understand that the mere printing of their results cannot 
give them any certain weight Thus from the tables of 
means given 111 Mr lUanfurcrs work, it appears that the 
value of k at Vizagapatam is 0032, while at Cuttack less 
than 3° to the north, it is o 025 This great difiTerencc 
would lead to the conclusion that there must be some 
remarkable local cause, or that there is some error m the 
observations , if the former, then farther research as to 
this cause would be of the highest inipoi tance ; the latter 
seems to me the most probable explanation The follow- 
ing example, that of a station so well known as Madias, 
will show some reason for this belief. The results for 
Madras, given in the labJe, arc those employed in the 
first article, and deduced from observations made m the 
Magnetic and Meteorological Observatory from 1841 till 
1855 In Mr Blanford's tables, however, means arc 
given from observations for nine years These mean'! 
give results markedly different from the others. The 
following summary for the months of De:ember, January, 
and June, will prove this — 


(jrauji of Yg irs 

DllciiiIici 

llLig^ht uF ll irorriLter 
January 

June 

1B41-45 

29'954 

29 99a 

29*691 

1846-50 

957 

986 

693 

1851-ss 

992 

998 

702 

Mean'i 

967 

994 

695 

1868-71 

978 

967 

671 

1872 76 

95 S 

926 

S02 

Mr. Blanford's j 

mean<; for nine 

1 

. 965 

*944 

*744 

yearii ] 

1 




Now the three means for January, each deduced from 
five years’ observations, do not deviate from the mean of 
the whole more ih.in ooS inch, while the corresponding 
extreme deviation for June is o 7 inch Whereas the 
means from nine years, according to Mr. Blanford’s tables, 
differ by 0050 inch from the means of fifteen years, and 
the annual range, which is o 299 by the fifteen years’ 
observations, becomes only 0200 by the last senes 
Judging from ihe means for four years — given by Mr 
Blanfoid in his valuable memoir in the Phil Trans, on 
the winds of North India — which I believe to be part of 
ihe nine years, the means for five years, 1872-76, give a 
range of only o 124 inch from January to June , but even 
the mean pressuie for the place and the annual law of 
variation is altered by the nine-year scries, the maximum 
pressure occurring in December instead of January. It is 
essential in such mvebtigations that some confidence can 
be placed in the observations, and if this can be done 
anywhere it is certainly m observations made at such a 
station as Madras. 1 have employed previously means 
deduced from fifteen gears' observations in the Magnetic 
and Meteorological Observatory , but these means differ 
in a manner so CHtraordinary (for a South Indian station) 


from the means given by Mr. Blanford from nine years' 
observations, that this demands attention and explana- 
tion ^ 

We see that the annual oscillation of pressure increases 
with that of temperature, and as shown in the article 
already cited, that this relation holds for two places on 
opposite sides of the Gh^ts, nearly at the same height 
within sixty miles of each other, for which the annual 
oscillations at one are twice those for the other. 

Let us now see what our knowledge from laboratory 
experiments of the laws of expansion and equilibrium of 
gases would induct us lo conclude with reference 10 the 
btations in question 

In the first place, let us remember that the yearly mean 
temperature at Pallanicottah is about 7° Kahr greater 
than at Trevandrum, while the yearly mean pressure is 
the same We conclude at once from this result that the 
mean pressure docs not depend on the mean temperature. 

1 stated that the mean temperature m January at Fal- 
lamcottah, on the east side of the Gh&ts, was 4^ Fahr. 
greater than at Trevandrum, sivt) miles distant on the 
west side of the mountains, and that the mean pressure 
was o 065 greater at the former than at the latter Sir 
John Hcrschel has shown that according to our know- 
ledge of the expansion of gases, there should be a single 
diurnal atniospnenc tide due to one side of the earth 
being warmer than the other, and this due to the expan- 
sion of the gases in the warmer half causing the centre of 
gravity of the air to be higher than in the other, should 
produce a sliding motion of the warmer air towards the 
colder 111 twelve hours. 

If such a result is what may be supposed to occur in 
the period of a clay, there cannot be the smallest doubt 
that if a mass of the atmosphere has a lower pressure and 
a lo^cr temperature than another mass at a short distanLe, 
the former should flow towards the latter, and produce 
cquilibnum within twenty -four hours Here, however, 
we find that theie is a difference of pressure of o 065 inch, 
which remains during a whole month at a distance of 
sixty miles, and this continued difference of pressures is 
not to be explained by any known property of gases 

We sec, indeed, the remarkable fact that the oscillation 
of the monthly mean pressure at one station proceeds 
quite indepenclently of that at ihe other, and both in a 
constant raiio with the vaiiaiion of the temperature of the 
atmosphere in the lowest stratum.* All this is inexpli- 
cable by any heating action alone 

1 have omitted all notice of the aqueous vapour in the 
atmosphere. It is obvious, however, that this cannot 
explain the annual oscillation of pressure, since it is just 
when the tension of vapour is greatest, that the baro- 
metric height 15 least The introduction of more vapour 
into the atmosphere does not make the whole lighter, but 
heavier , and when we adopt the anlhm^ical operation 
of Dove and subduct the vapour pressure from the baro- 
metric height, we find the oscillation to be greater, not 
less, than before 

it IS not easy to determine the variation of vapour 
pressure from the indications of the dry- and wet-Dulb 
thermometers, and the exact result of the total vapour 
above the barometer cannot as yet be determined, but its 
amount will not explain the annual law, nor will it explain 
the independent oscillations in Question. 1 have, now- 
ever, long ago suggested that the numidity of the air may 
be in question, and as the oscillations of dryness or 
humidity of the lower mass are probably related to the 
temperature, the oscillations of pressure may also be 
related to them. 

Sedgwick has said, in his inaugural discourse on the 

' Mr Broun uked ma iX I knew wlul yciri made up the nme, buE 1 
know uT DO one except Mr Blxnford himieir who can give a latnifutory 
answer to thii fiuestion, and he ii id India. 'J he ‘ Vade Mecuni beios ap 
official wurk, ousht certainly to be iruitworthy.— C 1>. A 
^ And probably of the meon lemperaiure of a layer of ^omc consideiable 
height. 
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studies of his University. *'To explain difficulties in 
these questions, the atmospheric strata have been shuffled 
in accordance with laboratory experiments Thus, for 
example, the mean pressure of the atmosphere remains, 
on the average of tne whole year, 0*038 inch lower for 
every 100 miles we pocecd north in this country, a differ- 
ence which IS called a ^’aduni^ as if it were a fall nn a 
railway line, though it is really the position of equilibrium 
like that of the watery ocean, which has also a gradient 
of nearly thirty miles from the equator to the poles 

1 have previously remarked that at Bombay the maxi- 
mum pressure precedes nearly by a month the minimum 
temperature, while the minimum pressure is a month 
later than the miiximum temperature This is also true 
for all the stations in North India At Madras, however, 
and Trevandnim, January becomes the month of maxi- 
mum pressure. I do not, therefore, place much weight 
on this fact as showing that the two oscillations arc not 
cause and effect The morth of maximum pressure at 
Pekin agrees most nearly with that of minimum lem- 
perature 

I have stated in the first article on this subject that I 
did not admit that the oscillation of pressure was due to 
that of temperature, and therefore could not allow that a 
higher annual mean temperature [would in any case cause 
a lower annual mean prcssuie] From the fact that the 
annual variation of pressure and temperature in Central 
Asia IS greater than 111 any other portion of the globe, the 
greatest pressure coinciding nearly with the lowest tem- 
perature, and the least pressure with the highest tempera- 
ture, it was concluded by Mr Chambers that years of 
greatest mean pressure should also be years of least mean 
temperature Now if wc assume that the pre^suie depend') 
only on the mass of the air and watery vapour in it, as the 
former is constant, and the latter, the only variable pirt, is 
greatest when the temperature is highest, it would follow 
that years of greatest heat should be yeais of greatest 
pressure, which is just the icverse of the conclusion 
deduced by the analogy fiom the annual varuitions 

Indeed, it is one of the great difticulties lu the hypo- 
theses which have been proposed, to explain the annual 
variation of pressure of the mixed atmosphere, that when 
wc subduct the vapour pressure, as far as our means of 
calculating this exist, we h.ivc a much larger dry air 
oscillation than before 

I gave, however, different reasons for concluding that 
the range of temperature was not itself the cause of the 
diminished pressure, although the two go nearly together 
One was that the observations of Bombay showed the 
greatest pressure to precede the lowest tempeiature by a 
month, and this is true for all the stations in the groups 
of North India already given I also pointed out that 
were the two directly lelated, the mean pressure at Tre- 
vandrum should be greater than at Pallamcottah by nearly 
one-tenth of an inch, which is not the case, the isobars 
and isotherms having no relation to each other 

If we suppose that we have the same atmosphere over 
each station as over the whole earth, there is no possi- 
bility of explaining the variation of pressure by that of 
temperature. The only known property of heat which 
affects the mass has no doubt been employed to cause 
the hotter air to flow away somewhere, and surely in that 
case It should flow to the nearest colder station, where 
the pressure is less j but we have seen that this is not so 
in the case of Trevandrum and Pallamcottah, nor is it so 
in the valleys of the Ganges and Indus, where the oscil- 
lation increases as we ascend from the sea. These oscil- 
lations proceed with the greatest regularity, approximately 
in proportion to the temperature vanation from month 
to month, and without the slightest regard to the hypo- 
thesis which should cause '^equilibrium in ewenty-four 
hoursj by the sliding of the most expanded masses over 
those least so. In what way, then, can we associate 
the two oscillations if one is not the cause of the other? 


1 have long ago suggested that the varying humidity of 
tUe air may be in question , this m only a suggestion 
I do not mean the mere tension of vapour— as already 
stated when we try to get nd of that from the total 
atmospheric pressure, the subject becomes more difficult, 
the dry air oscillation being greater not less than that of 
the whole — but if we suppose that the attraction of gravity 
IS not the only attraction which affects the pressure of the 
atmosphere, but that this picssure vanes through some 
other attracting force such u-) an electric attraction of the 
sun depending upon the varying humidity of the air, and 
Lhis again depending on its temperature , we should find a 
method of relating the two variations which does not exist 
if gravitation alone is employed 

It IS quite certain that many physicists will not admit 
the idea of an electric attraction on our atmosphere in the 
present state of our knowledge, hence the efforts to make 
expansion, and a shuffling of the atmospheric strata 
bumce We must not, however, m our ignorance, 
attempt to force conclusions in opposition to facts, and if 
these can be satisfied more easily and with greatei 
probabilities in its favour by the aid of the hypothesis of 
an electric attraction of the sun, that hypothesis will have 
a better claim to acceptation than the other 

I shall here note a rew facts which cannot be explained 
by thermic actions 

1 I have shown that on the average of many years' 
observation m our latitudes the mean piessurc diminishes 
at the rale of o 038 inch of mercury for every one hundred 
geographical miles wc proceed towards the north. This 
has been called a gradient from the similar term used in 
railway slopes ; but it is no slope, it is a level of a surface 
of equilibrium like that of the sea It is the mean heights 
of the barometer at the sca-lcvel which indicate the form, 
if we may say so, of the equilibrating atmosphere 

2 In India we have seen that the atmospheric pressuie 
oscillates at each station cvcii when these are quite near 
to each other, independently of the known laws of equi- 
librium of pressure of gases 

When we turn to the semi-dun nal oscillation of the 
barometer we are only amused at the attempts made to 
explain it by shuffling the atmospheric strata Nothing 
can be more certain than that the theoiies of expansion, or 
resistance to expansion and overflow, are the vain efforts 
to make the laws of nature agree with a theory, Over the 
great ocean within the tropics, Avherc the diurnal varia- 
tions of temperature are small and the air is absolutely 
without peiceptible currents for days together, the baro- 
meter rises and falls a tenth of an inch tuicc in twenty- 
four hours with the regularity of the solar clock The 
action of the sun on the whole atmosphere which pro- 
duces this mo\ement vanes chiefly during the day hours 
at inland stations with the temperature oscillation, so 
that, as in the case of the annual variation, the fall of the 
baiometer at 4 P M is gieatci in the same latitude as the 
temperatuie is higher This variation occurs during the 
most complete calms ; the smoke rises vertically from the 
plains of Tinnevelly , no curient is visible in the motion 
of the clouds , yet the barometer falls at four in the 
afternoon as it aid at four in the moining, only it falls 
farther 


THE ETNA OBSERVATORY 

T he accompanying illustration of the Observatonr on 
Mount Etna IS reproduced from the Memoirs or the 
Italian Spectroscopic Society It shows that the building 
is so far complete, and surmounted by its revolving dome 
for the protection of the large Merz equatorial of thirty- 
five centimetres aperture. In the engraving the volcanic 
cone appears miicn nearer the Observatory than it really 
19. The work of building was suspended dunng the 
stormy weather of 18791 completed in the 

summer of last year But it cannot be said that the 
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building IS yet quite finished and ready for occupation ; a j building would be ready for inauguration at the meeting 
good deal of work has yet to be done to the internal j of the Alpine Congress in Catania next September 
walls, the doors and windows, flooring, &c,, besides the ^ was premature. The Observatory will not really be ready 
scientific equipment of the building. Therefore the 1 to be opened till 1882. The difficulties that have had to 
announcement by the Alpine Club of Catania that the , be contended with can only be comprehended by those 



who have vibiied the place , all the materials have to be 
conveyed 3000 metres above the level of the sea, and that 
during only three months m the year So that even if 
not ready till 1882, the ^Yo^k may be said to have been 
rapidly accomplished. The mounting of the equatorial 


is finished and the construction of the meteorological 
apparatus is being proceeded with. The Ministers of 
Agriculture and Public Instruction are doing their best to 
provide the ('bserv.Uory, by 1882, with a director and 
a staff both of astronomers and meteorologists. 


'MODE OF MASKING OR CUTTING OFF 
SHARPLY THE LIGHT FROM RE VOL Y- 
INC APPARATUS ON ANY DESIRED 
COMPASS -BEARING BY MEANS OF A 
RECIPROCATING SCREEN 

/^WING to the optical properties of the lens employed 
in revolving lights, a formidable clement of difficulty 
conies in the way of effecting a sharp cut-off on a par- 
ticular beanng ; for the direction of the axis of the beam of 
bght which IS projected by the lens is being continually 
changed in the horizontal plane by the revolution of the 
frame on which it is fixed. So long as the axis of this 
beam of rays points outside of the line of obscuration 
the light will not of course encroach on the danger arc, 
unless to a small extent, when the axis is nearly on the 
line of cut-off due to the ex-focal rays proceeding from 
the outer of the flame The light however will 

begin to be diminished in porwer /him a beanng varying 
from 12'^ to 21* outside of the line of cut-off dependent 
on the size of the lens, the light on the line of cut-off 


being diminibhed to the power of one-half. But when 
the axis crosses that line, then as the rays which come 
from that part of the apparatus which is still outside of 
the darkened panes of the lantern is not intercepted by 
them, the light will begin to be seen within the arc of 
danger, and as the apparatus goes on revolving the axis will 
at last point from about 12° to 21° within the danger-arc, 
according to the breadth of the lens which is employed. 
Owing to this peculiarity of a revolving light the difficulty 
of confining the flashes wuhin any required arc of the 
horizon by means of fxt'd screens is in fact an insur- 
mountable one. 

The mode which I have to suggest is as follows '—In 
front of the 1 evolving apparatus and on the safety side 
of the danger arc, let a hght canvas or metalhc screen 
be constructed for running on rollers on a slightly inclined 
rail or circular path close to the apparatus. If now a small 
projecting rod or snug be fixed to the side of each lens 
It will in revolving be brought against the edge o| the 
screen, and will gradually press the screen before It up 
the inclined plane at the same rate of motion backwards 
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as that of the lens forwards. By the time the lens 
reaches the edge of the danger- arc the screen will have 
been pushed to the top of the mclined plane, and the full 
beam of light coming from the now entirely uncovered 
lens will be pomting in the required hne of cut-oif which 
is the border of the danger-arc But whenever the 
further revolution of the apparatus causes the snug to 
^ss clear of the edge of the screen so as to free it 
from pressure, it will immediately run back again to its 
original position m front of the lens, so as to prevent any 
light being now sent forwards If that light were not at 
once intercepted part of it would^ by the movement of the 
frame, begin to pass across the line of cut-off, so as to be 
seen within the danger-arc. By this continued recipro- 
cative movement of the screen as lens after lens comes 
round, the same effect will be successively produced, and 
the light will always be cut olT in the line of obscuration 
as sharply as in the case of a fixed hght, so that the 
flashes will never be seen within the danger-arc. 

In cases where the light has to be cut off on both sides 
of a danger-arc a similar reciprocating scieen is as 
applicable to the lenses when passing out as when passing 
into the danger-arc But in this case the lens, on leaving 
the danger-arc, will take the screen round with it up an 
inclined plane until the axis of the lens is parallel to the 
line of cut-off, when the screen will recoil and the light 
become visible with full power in the line of cut-off 

A <^111411 spherical masK placed inside of the apparatus 
may be made to produce the same effect by reciprocating 
between the lenses and the flame. When the danger-arc 
13 of small amplitude the screens, which must always be 
as broad as the lens, might come in the way of the light 
passing over the safety-arcs. To obviate this, cloth curtains 
might he made to wind up on vertical rollers similar in 
construction to those used for ordinary house- blinds 

Thomas Sievenson 


CHLOROPHYLL • 

A N account was given in Nature, vol. wi , p 85, 
of Prof. Pringsheim’s first publication on this sub- 
ject. He had then found that exposure to intense light 
for a few minutes causes the chlorophyll-corpuscles con- 
tained in the cells of plants to Lose their green coloui , he 
also pointed out that this effect is produced not by heat 
but by light, and only in the presence of oxygen, and 
further, that the highly refrangible rays of the spectrum 
arc those which are principally concerned in it He also 
announced the discovery in the chlorophyll-corpuscles of 
a substance termed Hypochlonn 

The paper now under consideration gives a full account 
of all the observations and experiments which he has 
made up to the present time, and he considers that they 
tend to confirm the conclusions at which he had previously 
arrived. It will be well, before entering upon a discus- 
sion of the very difficult questions which are raised, briefly 
to enumerate the principal new facts which he now brings 
forward. 

In the first place, he is able to throw some light upon 
the intimate structure of chlorophyll-corpuscles by means 
of a new method for investigating them. This method 
consists in treating them with a dilute acid (e i vol. of 
glacial acetic acid to 2 of water, or i vol. of picne acid 
to 3-6 of water, or i vol. of sulphuric acid to 20-40 of 
water, or i vol. of strong hydrochloric acid to 4 of water), 
or warming them in water, or exposing them to the action 
of steam. The effect of this treatment is to cause the 
escape of the chlorophyll from the corpuscle, together with 
certain fluid or semi-fluid substances which accompany it, 
m the form of viscid drops, leaving the ground -substance 
of the corpuscle as a colourlefis, apparently ptotoplasmic, 
hollow sphere, with a much perforated wall. 

' "Unlatiuchujucn ilber Lirhtwirkiinn und Chlonwhylininetion ifi der 
Pflun,’* by Pnjf. N, PnnpheLm {Jt^hrbiUlurf^r trus Bot , lid , 
Had 3 Lcipng, iBBi) 


These viscid green drops, when produced by the action 
of warm water or of steam, appear to consist of an oil 
which holds the chlorophyll and other substances m 
solution. When they are produced by means of a dilute 
acid, they appear to contain a substance which is not 
present when they are extracted by warm water or by iteam. 
Certain dark brown masses make their appearance which 
are of a tolerably firm consistence and of vaiying form. 
These gradually become harder, and assume a crystal- 
loidal appearance, probably, as Prof Pnngsheim suggests, 
in consequence of a conversion into resin of the oily 
matter which is present ; but it is by no means the whole 
of the substance which thus solidifies, but only a certam 
constituent of it The colour of the mass is doubtless due 
to the presence of altered chlorophyll, and this may affect 
even the crystalloids, but they may be obtained colourless. 
It is to the substance which assumes the crystalloidal 
form, or rather to some substance pre-existent in the 
chlorophyll-corpuscle from which these crystalloids are 
derived by the action of the acid, that Prof Pringsheim 
gives the name of Hypochlonn 

He meets the doubts that may arise as to the chemical 
individuality of this substance, as also the suggestion that 
It may be a product of the alteration of the chlorophyll, 
by pointing out that it cannot usually be obtained at any 
one time from all the corpuscles of a given cell It is 
ihcreforc a substance which, as it is present in some and 
not in others, cannot be derived from chlorophyll which 
lb present in them all, and which probably bears some 
definite relation to the metabolic processes going on m 
the corpuscles 

Since no hypochlonn can be obtained from cells 
which have been warmed in water or acted upon by steam, 
it appears that this substance is decomposed by heat. 

After giving a detailed description of the arrangement 
of the apparatus used in his observations, Prof. Pnngs- 
heim goes on to give an account of the effects produced 
by exposure to intense light in the different parts of which 
the cell consists, lie again insists that none of the 
following phenomena can be the results* of excessive 
heating of the object, for he found that cells not containing 
chlorophyll {e ^ colourless zoospores) could bear the ex- 
posure for half-an-hour without injury, and further, that the 
phenomena weie produced more readily by blue or green 
light than by red light which has a much greater heating 
effect The principal phenomena observed are as 
follows — 

1 The colouring-matter 

The chlorophyll-corpuscles lose their colour in a few 
minutes, but Ihis does not take place when oxygen is not 
present, nor in red light There is no trace of chlorophyll 
left in the corpuscles, Prof. Pnngsheim is therefore of 
opinion that its decolonsation 15 a phenomenon of oxida- 
tion, and that the products are gases. Further, this dis- 
appearance of the chlorophyll is not prevented by the 
aosence of caibonic acid gas. The corpuscles which have 
lost their green colour do not regain it, although the cell 
in which they are contained, still continues to live , on 
this account Prof Pnngsheim regards the decompo- 
sition of chlorophyll as a pathological and not as a 
normal process 

Colouring matters, other than chlorophyll, which occur 
in the cells of plants, are likewise decomposed, but not 
all of them. Thus, xhe blue pigment of the Phycochro- 
macez, the brown of Fucus, the red of the Flonde*, the 
oranTO of the corolla of Calendula, the blue in the cells 
of the staminal hairs of Tradiscantui virgintca^ dis- 
appear, but the blue pigment in various flowers is not 
decomposed by exposure to intense light 

2 Tne ground-substance of the chlorophyll-corpuscles 
and ihciT contents 

If a cell of Nitella or of Splrogyra be killed by the 
action of heat, for instance, the chlorophyll-corpuscles of 
the one and the spiral band of the other will absorb water 
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and swell up If the cell has been killed by prolonged 
exposure to light, no such absorption of water will take 
place. 

Prof Prmgsheim mentions starch, oil, and tannin as 
commonly occurring in the chlorophyll -corpuscles ^ ; these 
substances, which contiiin a considerable proportion of 
oxygen in their molecule, are not affected by the action of 
light 

3 Hypoclilorin 

No trace of this substance can be detected in cells 
which have been exposed 

4 The protoplasm of the cell 

The turgidity of exposed cells is lost , the protoplasm 
readily allows colouring matters to pass through it, and 
treatment with plasmolytic reagents produces no contrac- 
tion In a long cell, part of which has been exposed to 
the action of light, U is only the portion of the proto- 
plasm which has been exposed that exhibits these altera- 
tions III its pioperties Moreover, these changes are 
apparently accompanied by a perceptible loss of sub- 
stance 

A brief exposure causes an aircst of the rotalory move- 
ments of the protoplasm in cells which exhibit it If the 
exposure has not been prolonged, these movements will 
recommence aftei a time If a poition onl) of such a 
cell be exposed for not too long a lime, the movements 
will be arrested in the exposed portion, wheieas it con- 
tinues in the rest of the cell, 

5. The cell-wall 

The only effect which the exposure pioduced on cell- 
walls appears to have been that the cells of the more 
delicate filaments of species of Spirogyra and Mesociipus 
become isolated 

The folio A'lng ure the general conclusions which Prof 
Prmgsheim draws from the facts which have been stated 
above He concludes that the injurious effects produced 
by the exposure of a cell to intense light in an atmosphere 
containing oxygen, are due to an increased oxidation of 
certain substances which arc essential to its life The 
rays which are active in this process arc not those which 
reach the interior of the cell after having passed through 
the chlorophyll-corpuscles, but those which reach it 
directly He finds, it is true, the cells which do not con- 
tain chlorophyll arc, on the whole, Icsb ijensitivc to the 
action of light than those which do contain it, but there 
are no grounds for believing that thi'» greater sensi- 
tiveness IS due to the absoiption of an} light-iays by the 
chlorophyll, On the contrary, the presence of chlorophyll 
in a cell seems lather to dimmish than to increase the 
oxidising action of light Facts are adduced to show 
that chlorophyll exercises a protective influence in this 
respect, and it is further pointed out that the death of the 
cell, when exposed to intense light, takes place the 

complete decolonsation of the chlorophyll-corpuscles has 
been effected The greater sensitiveness to the action of 
light of a celt containing chlorophyll is ascribed to the 
presence in it of the rcadily-oxidisable products of its 
assimilatory activity, and of these hypochlonn is the most 
important 

Prof, Prmgsheim’ s theory of the function of chloro- 
phyll is, then, (i) that the respiration of a cell is increased 
by exposure to light , (2) that, in consequence of the 
absorption which takes place when light passes through 
chlorophyll, the presence of chlorophyll m a cell tends to 
counteract the influence of li^ht, so that, when the light 
IS not intense, the respiration of the cell is so far 
diminished that processes of reduction can take place 
within it, but when the light is very intense the chloro- 
phyll itself undergoes decomposition, and the death of the 
cell ift brought about by the excessive oxidation of certain 
of Its essential constituents. 

' He quote! the obicrvatirms of Bnoiii to prove that oil, and nol starch, ii 
the lubitance which 11 ronned in ihe chlorophyll corpuscles of (he Musace*, 
without bcinn aware, apparcnily thu Biiosi'i rciuUi huve been shown to be 
incorrect by Halle and Godlcw^ki (“ Flom " 1677) 


After having stated his own views, Prof. Pnngsheim 
proceeds to criticise the current hypotheses concerning 
the function of chlorophyll. The flrsL of these is the one 
according to which chlorophyll is itself converted into 
carbohydrate m the assimiratory process. It is not easy 
to understand, from a chemical point of view, how such a 
conversion can be effected in the plant, and it becomes 
quite impossible when it is shown, as Prof Pnngsheim 
has done, that chlorophyll does not undergo any per- 
ceptible change when it is exposed to light in an atmo- 
sphere containing carbonic acid but no oxygen. The second 
relates to the absorption-spectrum of chlorophyll. The 
question naturally arises as to whether or not the rays 
which chlorophyll absorbs are those which effect the 
reduction of carbonic acid and water m the chlorophyll- 
corpuscle That It must be answered in the negative is 
clear when it is boine in mind that the maximum, of the 
decomposition of carbonic acid does not coincide with 
the maximum of absorption in the chlorophyll- spectrum 
From uhat source, then, is the energy derived which is 
necessary for this reduction^ It is derived, according to 
Prof Pnngsheim, from light-iays absorbed, not by the 
chloiophyll, but by the other cell-contents He is of 
opinion that the chlorophyll takes no direct part in this 
process 

The next question which is dealt with is the existence 
of an optimum intensity of light for the decomposition of 
carbonic acid Prof Pnngsheim docs not consider that 
this IS the intensity which effects the greatest evolution of 
oxygen, for, from his point of view, the amount of oxygen 
given off at any time is the resultant of the action of two 
distinct processes, respiration and assimilation, both of 
which are affected by the intensity of the light. He 
concludes that, so far as an actual gain of carbon is 
concerned, there is no general optimum intensity He 
applies this mode of reasoning also to the question of the 
xeJative activity of the difterent rays of the spectrum In 
the process of assimilation The green and yellow rays 
have been found to be mnie active than the blue, because, 
as he points out, they are not absorbed to the same 
extent by the chlorophyll, and not because they are 
endowed with any special reducing power Finally, he 
proceeds to the discussion of the fact that the volume 
of an atmosphere in which green plants are exposed to 
light remains constant This fact has led to the conclu- 
sion that, since the volume of carbonic acid decomposed 
and of oxygen exhaled is the same, the substance formed 
in the process is a carbohydrate Prof Pnngsheim’ s 
inference fiom this fact is very diffcient He argues that 
since oxidation and reduction are going on simultaneously, 
the substance formed contains a smaller quantity of 
oxygen than a carbohydrate, — in fact a quantity which 
IS smaller by just that amount of oxygen which has been 
used up in respiration 

Slated in the briefest possible manner, Prof Pnngsheim’s 
principal results are as follows — 

1 That the presence of chlorophyll favours the assimi- 
latoiy activity of the chlorophyll- corpuscle in consequence 
of the absorption, by the chloropnyll, of light, which 
would promote the respiratory activity 

2 Tnat hypochlonn is the substance which is the first 
visible product of this assimilatory activity, and that the 
other substances (starch, glucose, oil, tannin) which 
are found in chlorophyll- corpuscles are derived from 
hypochlorin by oxidation This conclusion is based upon 
the general occurrence of hypochlonn in chlorophyll - 
corpuscles, upon the fact that the amount of hypochlonn 
in a corpuscle varies inversely as the quantity of starch 
which IS present, and upon the observation that hypo- 
chlorin cannot be detected in seedlings until they have 
been exposed to light of such an intensity as to enable 
them to assimilate. 

It IS of interest to note that hypochlonn makes Jts 
appearance at the later stages of germination in seed- 
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lings of various species of Pinus which have grown in the 
daAj inasmuch as it has long been known that these 
plants become green in darkness. 

This paper cannot be regarded as other than a most 
important contribution to our knowledge of the physio- 
logy of plants, and it will be readily admitted that Prof 
Pnngsheiin’s theory of the function of chlorophyll is at 
least as satisfactory as any which are now current Put 
although the number of facts upon which the theory is 
based is large, yet the evidence in favour of it can hardly 
be considered to be complete at present , there are 
certain points which require further elucidation P'or 
instance, Prof. Pringsheim regards the chlorophyll of a 
corpuscle as undergoing no change under ordinary circum- 
stances, but it 15 difhcult to reconcile this view with the 
fact that an alcoholic solution of chloroph)ll loses its 
colour under the same circumslances, Then again, as 
10 the source of the reducing energy in the process of 
assimilation, if the rays absorbed by the chlorophyll are 
not directly concefned in it, it is most desirable that more 
information should be obtained as to the nature of the 
rays which are aciive, and as to ihe particular cell- contents 
which absorb them Further, the coirectncss of the 
principle that an increase in ihc inicnsity of light to 
which a cell is'exposed produces an increase of its respi- 
ratory activity, needs more direct and general e\peiimental 
confirmation than is given here In his views as to the 
respiratory function, he appears to insist too strongly that 
the chlorophyll-corpubclcs are to be regarded not only as 
assimilatory, but also as respiratory organs. It is not 
easy to see that any of the observations which he gives 
m this paper directly suggest such a view, on the con- 
trary, they tend rather to show that exposure to intense 
light increases oxidation in the whole of the protoplasmic 
cell-contents Prof Pringsheim evidently desires to bring 
out that hypochloun is the substance which undergoes, 
oxidation in the cell, and since it is present exclusively 
or nearly exclusively 111 the chlorophyll-corpuscles, he 
considers that these bodies are the especial seats of the 
respiratory process. His observations, however, do not 
warrant this conclusion, >^hat they prove is that the 
hypochlorin in the chLorophyU-corpuscies is oxidised when 
they arc exposed to intense light in an atmosphere con- 
taining oxygen, and that certain changes (including a loss 
of substance) take place in the rest of the protoplasm, m 
consequence, doubtless, of the excessive oxidation of some 
substance or substances which it contains His view 
may be fairly met with the d prion objection that it is 
highly improbable that the same organ should be the seat 
of two such opposite functions as respiration and assimi- 
lation. The true physiological significance of the chloro- 
phyll-corpuscles becomes apparent when it is borne in 
mind that assimilation does not take place in cells which 
do not possess them, whereas respiration proceeds actively, 
perhaps must actively, in such cells. 

And, finally, as lo hypochlorin, it is to be hoped that a 
method will be devised for the extraction of this substance 
in such quantities as to allow its properties to be studied 
and Its chemical composition to be ascertained. The 
curious fact that hypochlorin cannot be detected in plants 
which are not distinctly green (DiatomacCie, Fucacea;, 
&c ), IS worthy of further investigation. 

These desiderata may perhaps be supnlied in the future 
publiaations on this subject which Frof Pnngsheim 
promises Sydney H. Vines 


NOTES 

We take the fulloi^ing from the Times —At ihelr meeting 
lait week the President imd Council of the Royal Society selected, 
from the whole number of fifty-twia candidates for the fellowship, 
the following fifteen to be recommended to the Society for ekcLion 
at the uinual meeting on June 2 next — W. £, Ayrton, H, W. 
Bales, J. S. Bniitowc, W. H. M. Christie, G. Dkkie, A. B, 


Kempc, A. Macahster, H. McLeod, J A Phillips, W. H. 
Preece, B. Samuelson, M.P , B. B. Stoiiey, R H. Traquair, 
Rev, II. W. Watson, C. R. A Wright. 

A conversazione of the Society of Telegraph Engineers was 
held in honour of Prof. Helmholtz m the roomb of Univer- 
sity College on Monday night. Among those who ere present to 
meet the gueit of the evening were many eminent English men 
of science. Many of the lueiuberb of the Society and other 
had lent iruLruments and apparatus showing some of the pur- 
poses to which electricity has recently been applied, and also the 
means by which electrical research is still being earned on. 
On entering the College grounds the visitors saw a very 
pretty etTcct caused by one of Mr. Crompton's electric 
lights, IK Inch had been placed on the top of the portico 
The rcccpLion-room itself was lit up with little incandescent 
electric lamps on Mr Swan's princijde they were arranged 
in bunches of three or four in ground gloss globes huspeuded 
from the ceding, ond in fact at first sight they looked like 
very brilliant gas-burners, no wucs being vuible. On each 
side and down the centre of the room were placed tables on 
which were arrayed all the newest inventions in electrical science. 
On one it was demonstrated how iierfectly easy it was to manage 
Mr, Swan's lamps , taking one lauiji out of the stand and 
putting m A new one occupying only a few ^econd^, there lieing 
no binding-scrcws or switches lo attend to Perhaps the most 
interesting expciiincnt of the evening was the transmission of 
pictures of natural objects by telegraph, the picture of a butter- 
fly being most beautifully transmitted by means of a selenium 
plate. This was show'n by Mr. .Shelf ord BidweU’s telephoto- 
graphic maclunc Mr. Latimer Clark exlubited some rare books 
on electricity and magnetism, autographs and portraits of emi- 
nent electricians ; also a portion of the nnguial telegraph line 
which was laid by the laic Sir hrancis Ronalds in 1816, with 
the original model of Ronalds’ telegrapli, the original type cast 
fur the Morse telegraph, with autograph of Pi of. Mor^e, and 
a portion of line laid by \V. F. Cooke m 1837 Mr. Cottcrell 
of the Royal Imstitution exhibited a very delicate mercury elec- 
trouieLcr on Lippman’s principle, belonging to Prof. Dewar ; 
and Mr. Robert Sabine performed some pretty experiments 
illustrating the cause of the motion of the meremy Mr. Struh 
showed the beautiful apparatus made by him to illustrate Prof. 
llelmhoUz’b vowel ihcoiy, and Mr Preece performed several 
expenments 111 explanation of the remarkable sounds pro- 
duced by intermiitent light on solid, liquid, and gaseous 
matter. Mr. George Lund, of the firm of Messrs. Lund 
and Blockley, exhibited some synchronous clocks for the Lon- 
don, Chatham, and Dover Railway Company for couphng 
up two ordinary telegraph lines at lo a.m,, in order to 
send the lime currenl. They also applied to the clock a 
novel automatic arrangement of their own invention, by which, 
at two minutts to lo a ra. daily, the current wdl ring a warning 
bell, couple up and block against false currents two ordinary 
telegraph wires, then at lo a,m the clock sends the time- 
current of two bccuiids' duration, giving time to the clocks in 
circuit. Immediately upon the termination of the two seconds’ 
current the lines will be automatically re-established as distmct 
lines for their ordinary telegraph purpose^;. All present were 
pleased to have the opportunity of inbpccLing Prof Kenned/s 
engineering laboratory, where the machine for testing the strength 
of materials up to fifty tons was seen in operation, and various 
pieces of brass and copper were tested. Ihe machme-toola 
w'cre in operation, and a steam engme of peculiar construction 
driving them. We look forward with mlereat to the scientific 
results we may expect to be brought to light with the testing- 
machine. 'llic Prcbident (Prof Carey Foster) showed some 
intereiting electrical mstiumenta; Mr. Richard Anderson a 
portable galvanometer for testing lightning-conductors , Frofes^ 
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sorb Ayrtun and Perry a variety of apparatus, as also Siemens ' 
Brothers, Ncwall and Co,, and others Prof Helmholtz ended 
on Tuesday his visit to London, and uciit with Mr Spottiswoode, 
president of the Royal Society, to lus Lounlry house at Coombe 
Bank, Sevennaks. From thence he proceeds to Dublin ^ to 
receive an honorary doctor's degree from the University of that 
city 

The Nntiunal Kl^herles Exhibition will be opened at Norwich 
by the Prince of Wales on the 18th insL. The delay in opening 
it has been caused by the necessity for enlarging the space to 
admit of satisfying the numerous applications that have poured 1 
in. Every point connected with the grou th and nurture of fish, 
the modes of capturing them, the cotidition of ihe h^hermcn will I 
be illustrated The aquatic fauna of Norfolk and Suffolk will be 
a special feature, as also fish eating birds. The Earl of Duae, 
Viscount Foueiscourt, Lord Luvat, Mr Spencer Walpole, and 
Prof Huxley, H M. Inspectors of FishcriC'^ , and Mr. Calcraft, 
Fermaucnl Secrelary to the Board of Trade, have been ap))ointcd 
by the Home Secietary to act as Her Majesty’s Commissioners, 
In addiLiou to a laigc lumiber of special moucy prizes, Go 
vernmeut gold, silver, and bronze medaU, diplomas of honour, 
will be awarded by the jurois Prof Huxley will give an 
addres't on the occasion. 

MubhUM No 1 m the Royal Gardens, Kew, will be reopened 
to the imblic on Easter Monday, after being closed during the 
winter. It has been enlarged by the addition of a new wing^ 
terminating in a vide staircase with ascending and descending 
flights The expense has been borne by the India Office in con- 
sideration of the maintenance at Keu of the holunico-cconomical 
collections recently forming part of the India Museum, The 
whole collections have been entirely re-arrangcd by the curator, 
Mr, John Jackson, A.L S. On the staircase has been placed a 
large painted window, presented to the museum by Aldeiman 
W J R Cotton, M.P This window represents the succe«,Bive 
stages nf cotton cultivation and manufacture Amongst other 
recent additions to the museum may be mentioned a series of 
models of farm and garden vegetables prepared and presented 
by Messrs button of Reading j a collection formed by Col. 
Pearson, who has charge of the Indian forest-students at Nancy, 
of the various objects manuFackured in France from native-growm 
woods , a further senes of vegetable products and manufacLuicd 
articles, collected in Afghanistan by Surgeon-Major Aitchisoii 
The collection of poTtrailb of botanists haa also been much enlarged 
and re-arranged An oil portrait of Thomas Andrew Knight, 
F.R S , well known for his classical researches in vegetable 
physiology, has been presented on behalf of the family by Sir 
Charles Rouse Boughton, Bart. 

Thk Prcsidenl of the United States of America has notified 
to the French Government hi» intention of appointing a Bpecial 
commission to preside dver the arrangement of the American 
Section flt the E!ectrical Exbib’tion, A number of commis- 
isiopers have b^en already selected fer the purpose- M, 
Pbilippart has written to M. Berger, placing at hia dlaposal 
a ram ol 4000^, fnr the be«t system prc-cnted of transporting 
electric force at a d'sbmce, 

On Sunday week a deputation composed of eminent repre- 
flcntatives of French ficience waited upon the venerable M 
MiLne-Edwarda to present him w ith a medal in comme no ration 
of the oompletion of the great naturalist's work on Comparative 
Physiology and Anatomy. Warm congratulatory addresses were 
mmAm by MM. Quatrefages, Blanchard, and Dumas, the last 
speaking of hiiuself as the oldest of M, Milne-£d ward’s friends. 
In thanking the deputation the recipient of this well-earned 
honour was naturally much moved , 4 

On March 26, in presence of the Minister of the Interior, the 
Commission of the Observatory, several State functionaries and 


men of science, there were repeated at the Brussels ObservatorV 
experiments with Van Rysselberghes' telemeteorograph, which 
prove that the registration of the meteorological elements by 
this instrument may be made automatically at very great dis- 
tances (several hundred kilometres) The author explained to 
the Minister a plan of International Telemctcorography, the 
lealisation of which would be of the greatest utility for the 
scientific study of the atmosphere, and which would render 
possible the prevision of the weather. 

The destruction caused by the ChiO'> earthquake has been 
even greater than we stated last week The Constantinople 
Correspondcut of the DtnfyJVews sends some mteresling particu 
lars ' The temperature on the 3rd was heavy and oppresaivci 
and the honzon was broken by broad (lashe<; of light that seemed 
to denote a coming storm In all Ihi^i atmospheric disturbance 
however the inhabitants saw nothing extraordinary, and were far 
from being alarmed by what they fancied would lesuU in a 
thunderstorm At ten minutes to two in the aflemoon a terrific 
shock was felt, bringing three -fourths of the houses m the tow n 
to the ground like so many packs of cards, and burying a 
thousand persons under the falling rums Then commenced a 
fearful scene of horror The ground rocked and danced, 
kneading the rum already formed into an unrecognisable maB‘; 
of stone The survivors ran hither and thither, not knowing 
where to flee to escape the horrible fate that menaced Lheui, and 
were tossed and flung about by the heaving earth, like feathers 
in a breeze Even those who gained the open country were by 
no means safe The earthquake attacked not only the towns and 
villages, but w'orked its ravages m the hills and mountuns of 
ihe island Enormous ma'^se'i of rock and earth came rushing 
down the hill-sidcs, carry iDg all before them, bounding far into 
the plains, and tearing roads m the solid rocks of the mountain 
such as might have been formed by a torrent a thou and years 
old The town presented a pitiable spectacle. Great figures 
and crevices yawned in the streets, walls were falling with a 
crashing report, and entire buildings crumbled in fragments to 
the ground In many places whole streets had disappeared, and it 
was hard to say where theilifferent w ell -known buildings had stood. 
The ground still heaved and tossed, l)ringing fresh buildings to 
the ground at every moment, and hurrying innumerable victims 
to destmeUon. It is impossible to say wbat the number of 
victims would have been if a second shock bad not displaced 
the rums formed by the fir^t and thus permitted thousands of 
sufferers to escape or to be rescued by others from the horrible 
imprisonment to which they hod been condemned. AH the 
fissarei and crevices run from east to west, In the country' the 
effects of the horrible upheaval have been even more terrible 
than in the town The shock'? are now, April 8, diminishing. In 
all there were counted 250 since the fint three awful upheavals 
which destroyed the greater part of the island A telegram of 
the 12th states that earthquake shocks of considerable violence 
have recommenced m Chios, and it is estimated that barely 
twenty houses now remain habitable in the whole island Forty- 
five villages have been totally destroyed, and in many localities 
the population absolutely disappeared. 

m 

SOMF slight shocks of earthquake were felt on the morning of 
the 5th inst, at San Cristobal, Cuba, A violent shock was felt 
at two o'clock on unday morning throughout the centre of 
California. Earthquakes were reported from South Hungary on 
Weilnesday last weeki 

The J^ify AVwj Naples correspondent, telegraphing on the 
6th, states that Mount Vesuvius wna displaying greater activity. 
Abundant streams of lava were descending northwards, and 
greet nmnbers of smoke fissures had opened round the crater, 
some at loo metres distance from the centre of eruption. 
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Prof. C. V Rilry hta just published, in the Second Report 
of the United States Entomolofipcal Commission, "Further 
Facts about the Natural Enemies of Locusts/' meaning, of 
course, by the latter term, the Rocky Moun lain pest m particular 
Ilfs observatiouB entirely concern insect parasites. The must 
interesting are on (he habits of tfto Apecie-i of Dipttra, allied to 
BptnfyhuSt the larvie of irhich feed on the eggs of "locusts " 
The plate (xvi ) illuitrating the subject is above praise, not only 
on account of the scientific accuracy shown in the drawings 
(which are by the author), but also as regards the reproduction 
of them by the " hthocaustic " process adopted by a Baltimore 
hrm We have seen other plates of entomological subject^ 
emanating from the same firm, and the impresbion formed on our 
mind 13 that no other process is equally adapted for the purpose. 
Why cannot some of our own enterprising " lithographer'i 
produce the same result 7 

The following are the lec(iirc arrangements after Easter, at 
the Royal Institution —Prof. Dewar, M A., F.R.S , six lectiues 
on the Non Metallic Elements, on Tuesdays, April 26 to May 
31 , Prof Tyndall, D C L., S., six lectures on Paramag- 

netism and Diamagnetism, on Thursdays, April 38 to June 2 , 
Prof H Morlcy, three lectures on 'Scotland's Part in English 
Literature, on Saturdays, April 30, May 7, 14 ; one lecture on 
Thomas Carlyle, on Tuesday, June 7 , Mr. E C. Turner, 
Lector at the UniverMty of St Petersburg, five lectures on the 
Great Modern Writers of Russia, on Saturday*, May 21, 28, 
June 4, 7'hursday, June g, and Saturday, June 11. The Friday 
evening meetings will he resumed on April 29, at 8 p.m. Prof, 
J S Blackie, F R.S E., will give a discourse on "Ihe Lan 
guage and Literature of the Scottish Highlands,” at 9 p m. 
Succeeding discourses will probably be given by the Hon G 
C Urodrick, Mr, Francis Galtnn, Mr W. H. Pollock, Prof 
II, E Ruscoe, Prof. W. G Adumv, and Prof Dewar 

The usual course of Mayfair fjecturcs w ill commence, uuder 
the auspices of the National Health bociely, on Friday, April 22, 
at 23, Hertford Street, Mayfair The list of lecturers will this 
year include the names of Dr Siemens, h.R b , Dr Robert 
Farquharson, M.P , and Prof Fleeming Jenkin. 

We are glad to find from an aniioiin cement in the current 
number of the Quarterly Journal oj Microti apical irirwre that 
Dr. C T Tlud'.ou, of Manilla Hall, Lii'^lol, Is preparing a 
volume for the Kay Society on the " liritish Rotifers ” Dr 
Hudson IS known not only for his numerous contributions to our 
knowledge of this group, but especially for his discovery and 
excellent illu>]LraLians of one of the most important members of 
the group (Pcdalion), Dr. Hudson will have the advantage of 
the use of Mr P H Gorse'b beautiful drawings of Rotifer*!, 
which that observer has placed at his dihposaU 

A LARGE parly of the Members of the Cieologuts' Aasociatioii 
were on Saturday last conducted through the Geological Depart- 
ment of the British Museum (Natural History), South Ken- 
sington, by Dr. Henry Woodward, F R.S , &c., the Keeper of 
that Department, 

Apropos of the meeting of the French Association at Algiers 
the Revue SetenUjique for April 9 devotes most of its space to a 
■eriei of articles on Algeria, its colonisation, statistics botany, 
anthropology, hygiene, and zoology, 

The additions to the Zoological Society’s (wardens during the 
pa*t week include a Macaque Monkey \Macaciis eynomolqui) 
from India, presented by Mr, R J. Short ; a Commqn Para- 
doxure {Pasadoxurus typmu), from Indio, presented by Mr. C W, 
C Fletcher ; a Viverrme Cat {Felis vtverriw) from India, pre. 
sented by Major C. R. Oxley : two Squirrel-llke FhaUngers 
{Belideus sefureus) from Australia, presented by Mr D, W. 


Barker , three Paradise Whydah Birds ( Vidua paradisea), a Pin- 
tfliled Whydah Bird [Vtdua pnucipahs\ a Red shouldered 
Weaver Bird ( Urobrachya qa dlans)^ a Red-beaked Weaver Bird 
[Quelea sangiumf o^tns)^ a Wienei’s finch {Pytelia ’ivienen)^ two 
Yellow rumped Seed Laters {CiUha^ia chrysopyj^a) irom Mozam- 
bique, prebentedby Mr Maurice C Angel, F.Z b. , tno laughing 
Kingfishers {Dacelo gu^antea) from Australia, prcsenletl by Mr 
Edward TreU'wny , nn Alexandrine Farrakeet {Palieomis alfjL- 
atilri) from India, pre&cnled by Mr Henry Day , a Common 
Ganiiet \Suhi lHissana\ British, presented by Mr G Randall, a 
Common Marmoset [l/apale jatrhus) from South America, 
deposiL»*d ; an Indian Chevrotain ( Trai[ulus fuennnna) from 
India, six Weeper Capuchins {Cebui capucinus) from Brazil, four 
Cliestnut-eared Finches [J Madina castanotis) from Australia, 
three Common Crowned Pigeons {Goura coionaia) from New 
Guinea, an American Tantalus [^lunialus loculator) from South 
America, purchased, two Sclatcr's Curassows {Ct ax xi later \ 
J 9 ) fiom .Sf>iilh Animc.i, on approval, an Indian Darter 
{Plotus inilam^n^ter) from Indn, received in exchange. 


GEOGRAPHICAL NOTES 

The Royal Medals of the Geographical .Society have llna 
week been awarded as folIow's — The Pounder's Medal to Major 
SeriMi Pinto, " foi his remarkable journey across Africa, from 
Bciiguela to Natnl, during which he explored nearly 500 miles of 
new country, defined the fluvul systems of the southern slopes 
of tlic Benguclan Highlands, and fixed the position of numerous 
places by a series ot asitronoinical observations , also for the 
admirable account of his journey, now 111 course of publication 
in London, containing numerous original maps, tables of 
observations, and a large amount of valuable and exact uiforma- 
iKin regarding the African interior , ” and the Patron’s Medal to 
Mr Benjamin l^eigh Smith, for hia discoveries on the south 
coast of Franz- Josef I and during last suinmer, as well as for his 
previou-. exp ditions along the north cast land of Spitzbergen 

At the meeting of the Geographical bocicty on Monday last 
Ml. R. N, Cust read a paper by Col Tanner on Kafiri'.Lan and 
the bmh-posh Kafirs of the Hindu Kn&li. The paper, winch 
was hirdly a geographical one m any sense, dealt chicHy with 
the inhaLitanls of the Valley of Dara Nur and the Cluigan 
tribe, and to a less extent with the Kafirs, who are called " ^lah- 
posh” from iheir wearing black clothes, and furnished some 
very interesting information regarding their nianner> and customs 
borne philological notes had also been sent by Col. Tanner, but 
these will be commiimcalcd to the Asiatic Socieiy. borne of 
Ihc more sinking passages in Col. Tanner's notes, if we re- 
member rightly, were read at the Swansea meeting of the 
British Association. As much interest attaclies to Kafiristan and 
the Kafir^, and the icsullfl exjiecled from Col Tanner's exjjedi- 
tioii were so eagerly looked forward to, it was rather disap- 
pointing to be told by CoJ Yule that we hue even now learned 
no mirc thm wai buried m the record of a Jesuit Missionary's 
travels some zoo years ago. No doubt had his health not failed 
a1 the critical mniuent, mill com[)e]]ed him to return to India, 
Col Tanner would have succeeded in penetrating into 
Kafinstan itself, and collected valuable geographical infor- 
‘mation. 

The Society formed at Milan for commercial exploration 
in Africa Is showing increased activity, and has despatched 
another expediiion to Tnpoli, under the command of Cnpt 
Cami'icrio, who is accompanied by Signor Clngia, an ex-cavalry 
officer The principal objects of this expedition aietbe explora- 
tion of the Gulf of Bomba, and it w'lll particularly examine the 
ports of Tobruek and Derna, not far from the Egyptian frontier. 
Capt. CampeiTo will afterwards make an attempt to penetrate 
into the interior of the oasis of Jazabud, in order to open com- 
mercial relations with its inhabitants 

We are glad to learn that there is good hope that Col. 
Flatters and many of his followers, who were reported to have 
been massacred by the Touaregs, are sUll alive, though probably 
retained os prisoner^. 

Doctors SrHWRiNFURTH and Rieheck, who have been 
trnvpllinff in Rinmt left Cairo last month to exolore the Island 
of Soc 




566 


NATURE 


\April 14 , 1881 


Prof. I. B. Balfour visited the island on behalf of our Zoolo^cal 
Society. 

The April number of Peiermanns MUihtilungm has a Ion? 
onicle, with map, on Mr A. Forrest's expedition through 
North-West Austr^ia in 1S79, Herr Clemens Denhardt con- 
tinues his paper on Researches m Equatorial East Africa; 
Herr F v. Stem gives details on the new French land fortifica- 
tioDB, with map, and there are several interesimg Letters from 
Dr. Junker, on his experiences in the Niam-Niam country. 

No, 2, for 16S0, of the liulUtm of the American Geographical 
Society contains an unusually interesting paper by Prof. J. B. 
M 'Mas ter, of Pnneeton College, on the Bad Lands of Wyoming, 
in uhich he endeavours to trace out their geological history, 
Mr. B. R. Curtis desenbes his journey round the world , and 
there is a historical article on Arctic Exploration by the Rev 
B. F De Costa. 

The BulUiin of the Antwerp Geographical Society (tome v 
rose. 6) contains a paper of considerable value by the Abbe van 
den Gl^yn, on the present state of research with regard to the 
primitive cradle of the Aryan race. M. A Baquet contributes a 
paper on the fauna and the chace in the countries of South 
America watered by the Paraguay and the Parana. 


CHEMICAL HOPES 

B. Hbindl has recently made invcbtigations into the com- 
pounds of calcium chloride with ethyl alcohol, isobutyl alcohol, 
and amyl alcohol, an I has obtained the following formulx : — 
CaCl,. 3 (C,ir, 0 ); CaCl, . 3(C4HiuO ); and CaClj . 3 (CbH„0) 

In continuatiaiL of his investigation of the action of hydro- 
chloric acid on metallic chlorides, already referred to in these 
notes M. Ditt^ describes several new compounds of this acid 
with mercuric chloride, viz , 

2HgCl, . 4HCI . 7 H, 0 . 3HgCl, . 4HCI . 7 HjO ■ 
iHgCl, llCl 6HjO . 4HgCL . allCl 911,0 and 
3HgCl . HCl SHaO. 

MM. FoUtjuE AND LtVY describe (m Ccnipt rtmi) the 
artificial preparation of the basaltic minerals pendote and 
labradoiite, by prolonged heating of a homogeneous mixture 
of the constituents of a basalt rich in olivine 

Dr. a, R Leeds has recently examined the action of nitrogen 
tetroxide — NjOj— on various hydrocarbons {yourn, of American 
Chem Soc.). The results arc interesting, and pTomii>e to be 
even more so Benzene, when actetl on by N.JO4 yields mono- 
nitro -benzene, picnc acid aud oxalic acid , two other compounds 
were also obtained, but under conditions which have not been 
successfully realised a second time. One of these the author calU 
monoxy-benzene— Cgll40 — an isomer or metamer of qumone , 
the other has not been purified. Naphthalene yields munonitro- 
naphthalenc, a and $ dimtro-naphthafene, and two compounds 
which, so far as they have been examined, appear to be naptbo- 
diqumone, C,pH404, and tetroxy -naphthalene, C10HBO4. The 
products of the action of nitrogen tetroxide on cymene are 
chiefly a nitrocymene (piobably also a dinitro denvative) and 
paratoluic acid. 

Tub American Chem. Soc, yournal (vol, 1. No?, II and 12) 
contains an interesting historical sketch of the lines of discovery 
of ozone, and of peroxide of hydrogen, by Dr. A K Leeds \ 
to these papers is added a full lu^t of references to all publica 
dons on ozone and hydrogen peroxide ; the ozone rererences 
occupy thirty 'two pages, and the hydrogen peroxide, ten pages. 

An important paper by M. Etard — important both by reason 
of the results obtained ar.d because of the nature of the problem 
attacked — on the oxidising action of chromyl dichlonde, appears 
m AnnaUs Chim. ti Phys. for February M. Etard has btudied 
the mechanism, so to speak, of the chemical changes which 
occur when chromyl dichlonde acts u an oxidiser ; he finds that 
in the cose of the hydrocarbons containing methyl groups at- 
tached to an "aromatic" nucleus Lhe methyl groups are trans- 
formed into the aldehydic group (COH), and that when the 
aromatic nuctei are themselves attacked, qumones ore produced. 
The chromyl dichlorlde forms compounds with the aromatic 
hydrocarbon*, which may be formulated as X , aCrOjCJgfwhere 
A =■ hydrocarbon) : these compounds ore then decomposed by 
water, and yield the products already mentioned 


In the same journal there is a lengthy and mteresting paper 
by M. W. Spring on the effects of great prcBBUre on sohd 
bodies. It is shown in this paper — which is chiefly physical — 
that the particles of crystalline bodies tend to solder themselves 
closely together at high pressures, the effect of pressure being 
analogous to that of rasion , and that amorphous wdies may be 
divid^ into two classes, viz, those which behave aimilorly with 
crystalline bodies, and those w hich are not thus affected by high 
preobuies 

The influence of pressure on chemical changes is also con- 
sidered, and it lb shown that as a general rule a chemical change 
which results lu the production of a system the volume of which is 
leas thau the volume of the initial system, may be hrooght about 
by subjecting the initial system to great pressure, but that if the 
change involves an increase of volume, pressure alone does not 
cause the change to proceed. 

M, Bramb describes (in Compt. ) experiments on animals 
with pure hydrocyanic acid, the results of which seem to show 
that the bodies of animals killed by this acid (pure) do nut 
undergo decomposition even when kept for a month, that the 
acid remains during that time m the ammal tissues, and notably 
in the stumaclij and that the acid is leadily obtained hy distiUa- 
tion from the tissues of a herbivorous, but much less readily from 
those of a carnivorous animal. 

In continuing his researches on chemical afhiuty Herr O^twald 
{yourn fur ptcici. Chan ) has made the remarkable observation 
that while the solvent action of polybaiic acids on salts is 
diminished by the presence of the normal salts of the acida 
employed, the solvent action of monobasic acids is considerably 
increased by the presence of the iioririal salts of these acids In 
his third pajier Herr Ostvi aid gives a large senes of measure- 
ments which show that the solvent action of free nitric or hydro- 
chloric acid on calcium or zinc oxalate is increased by addition of 
potassium, sodium, ammommu, or magnesium nitrate or chloride. 
The solvent action increases proportionally to the increase m the 
quantity uf normal salt added. Oslwald confesses that he can 
as yet give no thoroughly satisfactory explanation of this pheno- 
menon , the explanation which appears at present most probable 
involves the assumption that there is a flight chemical action 
between the normal salt (potassium nilnite, &c.) and the salt 
which Js being dissolved by the acid (calcium or zinc oxalate) ; 
this small chemical change alters the "stability" of the whole 
system, and so increases the amount of the primary change, 
solution of calcium uxalate, &c , in a given Lime. 

From Ihcrmochemical data J. Thomsen regards the generally 
accepted formula for benzene as incorrect. The number obtained 
by him For the heat of combusiiou of benzene (805,800 thermal 
units) agrees fairly well vnth ihat calculated (800,400), on the 
assumption that all the carbon atoms in benzene are " smgly- 
lirked." llie heat of combustion of the metamer of benzene, 
vi/. diprnpoigyl, is, accoiding to Benhclot, 853,600 units, 
Thomsen's cacidations, assuming the formula 

1 IC=C— CHa-CIIg— C^CH 

to be correct, give the number 868,400. The formula above 
given for dipiopargyl is therefore probably correct. 

In the last number of the German Chemical Society's BenchU 
are published some recent observations on dipronargyf by Henry, 
the discoverer of this curious compound. He aescribes, but not 
yet in any detail, a solid polymer produced by ihe action of beat 
on dipTopargyl. He abo describes the tetrioaide CgHgli, and 
the octobromide CgHgllr^. 

The arguments in favour of the number Z40 being adopted as 
the atomic weight of uranium have been strengthened by the 
[.reparation by C. Zimmerrnann {Buhner BenthU) of the noimal 
uranate of lithium, LigUOj, analogous with Lhe normal chro- 
mates, lung^tatea, and mo^bdates. 

In the Chem. Soc. Joum for March .Dr. Humay continues 
his invesligatiuna on atomic and molecular volumes ; he adduces 
evidence in support of the number 7 as representing the 
atomic volume of nitrogen, the generally-accepted number is 
2'3 He aho shows that the molecular volumes of compoundB 
of the benzene, naphthalene, and anthracene senes are smaller 
than those calculate from the best established atomic volumes 
of the constituent elements, and his numbers sugrat that the 
condensation in these compoands may very probably be propor- 
tional to the number of carbon atoms in ea^ molecule, and also 
to the manner of " Unking " of these atoms. 
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ON A METHOD OF MEASURING CONTACT 
ELECTRICITY ‘ 

TN my reprint of paperti on electrostAtics and 
'*■ (§ 400, of date Jinuniy, 1862) I desicribed briefly lliis 

method, in connection with a new physical principle, for exhibit- 
inS contact electricity by means of copper and 7 inc quadrants 
sahstltuted for the uniform bras') quadrants of my quadianl 
electrometer. 1 had used the same method, but viiLh movable 
disks for the contact electricify, after the method of Volta, and 
my own quadrant electrometer substituted foi the gold leaf 
electroscope by which Volta himself obtained his electric indi 
cations, in an extensive series of experiments which 1 made in 
the years 1SS9-61 

1 ISOS on tne point of transmitting to the RoyoJ Society a paper 
which I had written describing these experiments, and which 1 still 
have in manuscript, when I found a paper hy Ilankel in I'og- 
pendor/T's Annalm for January, 1862, m which resultsi altogether 
111 accordance with my own were given, and I withheld my paper 
till I might be able not merely to describe a new method, but if 
possible add something to the valuable inforinatjon regarding 
properties of matter to be found in Hankel’s paper. 1 have 
made many experiments Trim time to time since 186 1 by the 


same method , but have obtained results merely confirmatory of 
what had been publuhed by Ffaff in 1820 or 1821, showing the 
phenomena of contact electricity to be independent of the aur- 
raunding gas, and agreeing in the mam with the numerical 
values or the contact differences of different metals which Haukel 
had published ; and I have therefore hitherto published nothing 
except the slight statements regarding contact electricity which 
appear in my Llcctrostatics and Magnetism.” As interest hai 
been recently revived in the subiect of contact electricity, the 
following desscnpLion of my method may possibly prove useful 
to experimenters. The same method has been used to very good 
effect, but with a liohnenberger electroscope instead of my 
quadrant eleclromeler, in researches on contact clcctnuty 1 ^ Mr. 
H. Pellat, desenbed in the fournal de Phystqtu for May 18S0. 

1'he apparatus used in these expenments was designed to 
secure the following conditions ■ — To support two circular disks 
of metal about four inches in diameter in such a way that the 
opposing surfaces should be exactly parallel to each other and 
approximately horizontal, and that the distance between them 
might be varied at pleasure from a shortest distance of about 
one fiftieth of an inch to about a quarter or half an inch This 
part of the apparatus 1 have called a ** Volta-condenser.” The 
low'cr plate, which was the insulated one, was fixed on a glass 



stem rising from the centre of a cast-iron sole plate. The upper to the case of the electrometer, a id to the other terminal was 
plate was suspended by a chain to the lower end of a brass rod attached one of the contact wires, which was a length of Insu 
sliding through a steadying socket in the upper part of the case lated copper wire having soldered to its outer end a short piece 

A stout hrais flanra fix^ to the lower end of this rod bears of platinum The olhci contact surface was a similar short 
three screws, one or which, S, is shown in the drawing, by which [uece of platinum 6xcd to the insulated electrode of the elcctro- 
the upper plate can be adjusted to parallelism to the lower plite, meter tlciice it will be seen thal metallic conaecllon between 
The other apparatus used consisted of a quadrant electrometer, the two plates w’as effected by putting the divider at zero and 
and in my onginal exfierimenti an ordinary Daniell’s cell, m my , bringing into contact the two pieces or platinum wire 
later ones a gravity Darnell's cell of the form which I desenbed Older of h\pei mitiit — The sliding piece of the divider was 
in /Vw. R.S 1871 (pp. 253 ~^ 59 ) with a divider bv w'hich any put to zero, and contact made and uroken and the upper plate 
integral number ol per cents, from o to 100 of the electromotive raised then the deflection of the spot of light was observed, 
force of the cell could be established between my two mutually These operation^ were repeated w'lth the sliding piece at different 
innilatcd homogeneous metals in the apparatus numbers on the divider scale until one was found at which the 

Contuciimns ^ — The Insulated plate was connected by a brass make -break and separation caused no perceptible deflection, 
wire passing through the case of the Volta-condenser to the The number thus found on the divider scale was the number of 
electrode of the insulated pair of quadrants. The Upper plate per cents which was equal ‘o the contact electric difference of 
was connected to the metal case of the Volta-condenser and to the plates in the Volta condenser. 

the metal case of the electrometer, one pair of quadrants of [Addendum, November 2j, 1880 — Since the commumcatic^ 
which were also connected to the case. One of the teruimals of of thi<. paper to the British Association, I have found that a dry 
the divider, which connected the poles of the cell, was connected platmum disk, kept for some time in dry hvdrogcn gas, and 
■By Pr3f Sir WdJi,n ihoBiKi., MA, FRS . Mm ■ p,p,r r»d P»t into iti position in dry atmospheric air in the 

berort Section A nf ihe Bntuh Assoc aum ot Swaoiex, I BBo, With addiiiona Voita-condcnser, bee miei positive to another platinum disk 
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wbicli had not been so treated, but had simply been left undis- 
turbed in the appamniB. The positive quality thus produced by 
the hydrogen diminishes gradually, and becomes inseoublc after 
two or three day^ ] 

P.S. — On December 24, 1880, one of two platinum plates in 
the Volta-condenaer was taken out , placed in dried oxygen gas 
for forty-five minutei ; taken out^ earned by hand, and replaced 
in the VoJta-condenier at I3 30 on that day. It was then found 
to be negative to the platinum plate, which had been left undis- 
turbed. The amount of the dUTercnce was about 33 of a volt^ 
The platea wen left undisturbed for seventeen minutes in the 
condenser ; and were then tested again, and the difTerence was 
found to have fallen to '29 of a volt At noon on the 
25th they were again tested, and the diHerence found to be 
'18 I'he difTerences hacL bew tested from time to time since 
that day, the platea having been left in the condenser undiiiLurbed 
m the intervals. The rollowing Table bhows the whole senes of 
these results 

Elflcinc differenu bcivcca 
suifirei of a pUxjaum plat* la 
Tfmt iialural condition, and a pUtinum 

pLaie After 45 minutes' expoaUR 
to dry oxygen gas. 

Dec. 24, i2 3op,m. '33 of a volt. 

24, 12 47 P-ttJ 29 ,> 

25, noon , '18 ,, 

27, noon 116 „ 

28, 11.20 am, 097 ,, 

31, noon 047 „ 

Jan, 4, no am 042 ,, 

11, 11.40 a.m. 020 ,, 

Mr Rennie, by whom these experiments were made duimg 
the recent Christmas holidays, had previously experiuicntcd on a 
platinum plate which had been made the positive pole in an 
electrolytic cell with an electromotive force of one volt, tending 
Co decompose water acidtdated sulphuric acid, the other 
pole being a piece of plabuum wire. After the plate had been 
one hour under this induence in the electrolytic cell he removed 
it, and dried it by lightly rubbing it with a piece of Linen cloth 
He then placed it in the Volla-condeoser, and found it to he ! 
negative to a platinum plate in ordinary condition, the diifeience | 
observed was '27 of a volt Ibis expenment was made on 1 
October 21 , and on November 8 it was found that the dilference ' 
had fallen from 27 to 07 Mr Rennie ahu made bimilar ex]Jc- 
rnneuts with the platinum disk made the negative pole in an 
electrolytic cell; and found that this rendered the platinum 
positive to undisturbed platinum to a degree equal to about 04 
of a volt The eiTcct of soaking tbc platinum plate in dry 
hydrogen gn'i, alluded to in my first poslscnpt, which also was 
observed by Mr. Rennie, was found to be about 'll of a volt 
Thus m the case of pularisalion by hydrogen, as well as in the 
case of polarisation by oxygen, the effect of exposure tu llie dry 
gas was considerably gi eater than the effect of electro- plating the 
platinum with the gas by the elcLtrumolivc force of one volt. 

r//A' NAVAL ARCHITECTS' 

^T'HE session of the Institution of Naval Architects just con- 
^ eluded was remarkable for the number of papers on the 
use of steel both for sbipbuikUng and marine engineering This 
was perhaps to be expected in consequence of the commotion 
among xteel-uaers caused by the total failure of the steel plates 
supplied for the boilers of the Russian yacht Livadxa Accord- 
ingly wc And four papers uu this subject. The first, by Mr. 
Samuda, deals with tne effect which the introduction of steel hulls 
and steel- faced armoor has hod upon the design of ships of war 
This paper is based upon the results attained by the author with 
a steel corvette which he has recently conHirucl^ for the Argen- 
iino Government. The dimeusions of this vessel as actually 
coiutnicted, and the corresponding dimensions which must of 
ueccssily have been adopted, had the material of couhtruction 
been iron instead of steel, should be carefully noted m order 
to appreciate the true benefits to be derived from the use of the 
latter materiBl. 

The vessel os actually coual meted is 240 feet long by 50 feet 
wide ; the ^splaccment 15 4200 ton<), the power 4500 horses, and 
the coal -supply 650 tons, which is sufficient to allow her to steam 
60QO miles at a speed of 8 knots, or 4300 miles at a speed of to 
knots. The speed which it is expected will be attained on the 
measured mile u 13I knots If the vessel hod been built of 
iron and cased with iron armour, the speed and shot-resisling 


power remaining the same, the dimensions would have been as 
follows : — Length, 260 feet ; breadth, 55 feet ; displacement, 
5200 Ions ; power, 5000 horBe‘; , and coal-supply, 720 tons. 
This example is a very good illustration of the great benefit 
which naval architects will derive from the Use of steel, a benefit, 
be it remarked, which comes most opportunely in these days of 
powerful ordnance, for not only hoi the steel-faced armour 
about 25 per cent, more resisting power than an equal thickness 
of iron, but also the weight ^aved in the hull and machinery by 
the use of steel enables a greater quantity of armour to be 
earned, 

I'he second paper on steel was by Mr. W. Parker, Chief 
Engineer Surveyor to I loyd’s Registry, " On the Causes of the 
Failure of the Steel Plates supplied for the Boilers of the Lwadut " 
Steel, as is well known, had formerly a bad reputation for 
treachery and uncertainty of behaviour. Latterly however a 
more intimate knowledge of the methods of manumeture and a 
belter acquaintance with the processes of working had apparently 
quite removed this impediment to its general introduction. The 
iailure therefore above referred to came as a surpruc to ihip- 
buiklers, and the circumbtancen demanded and received a most 
searching inquiry at the hands of the engineer officers of Lloyd’s 
It was found that samples cut from the broken plates fulfilled 
every test demanded by Lloyd's, the Admiralty, and the Board 
of Trade 'i he tensile strength proied to vary between the very 
narrow limits of 26 i and 28 3 tuns per square inch. The 
elongation after fracture of samples 8 inches in length ranged 
from 27 3 t(j 34'3 per cent. Nevertheless in i^pite of the appa- 
rently excellent quality of the plates, it was found that after tlicy 
had been punchi^ and worked into place they bad become so 
brittle as to be unable to stand the hydraulic proofs to which it 
IS usual to (.ubjLct boilers, and in some instmiLCs even, the plates 
cracked before the hydraulic test was applied The further 
inveiitigations of Mi. Parker proved that whenever samples of 
the plates were punched, the material became so bnllle as to 
break into pieces under the blow of an ordinary sledge-hammer , 
the IciLSile strength dropped to 18*4 tom j)cr square inch, and 
the extensibility disappeared altogether. 

Sjiccimens were next subjected to chemical analysis with the 
lesult of proving that, the material was from the chemical point 
of view far fiom hom()geLieou>. A portion of the plates about 
S inches long by 4 inches wide, was carefully freed from rust by 
giiiuling, .and sncccsfcive Lajieis vscie planed off from one 'ude to 
the ullier J' ach layer was unc-sixLecnth of an inch in thiclcness, 
and they wcie numbered iii succession as they were jdaned off. 
Ihe result of analysis showed that the quantilics nf carbon, 
manganese, sulphur, and phosphoius varied in an extraordinary 
d« grec These differencei in the chemical composition, how- 
ever, did not satisfactorily account for the behaviour of the metal. 
It uag nut till the appearance of the fractmes suggested, that 
the material bad not been properly worked under the hammer 
and rolls, that a really satisfactory solution of the mystery was 
ai rived at. V A piece cut from the fractured plate was raised to a 
ml heat and rolled to half its original Lhicknca>* Strips were 
then cut from this ^ inch plate, and punched with lioles ^ inch 
diameter, being oue half the size of those m the j-inch plate. 
'Ihis exlid uoik on the matenal seemed to rate its ductility 
appieciably, the stilps being found to bend well after punching, 
>eveial of them bending to right angles, and only one of them 
breaking short off, wlule none of th6m showed such extraordi- 
nary sign^ of bnttlcnesB as w ere observable in the material when 
of the oiiginal thickness, Tliree pieces tested for tensile strength 
afier rolling broke under a stress of 33 tons, 34 25 Lons 
32 3 tons per square inch respectively, with an elongation in 
8 inches or 12 percent., il 25 per cent., and 17 5 per cent, 
respectively, the Last-mentioned '•pecimen being annealed ” 

Mr. roiker concludes his paper by expressing the hope that 
the facts which he wob able to lay before the meeting will tend 
to allay alarm and to strengthen confidence m the use of mdd 
steel For coustructive purposes. When it u considered what an 
enormous quantity of this matenal is now being used m the con- 
struction or marine boilerb, as well as for the hulls of vessels, 
this wish will be heartdy re-echoed. In the spring of 1878 
there were only two marine boilers of the modem form made of 
mild steel in existence. Within twelve months Eubseqnently to 
that date 120 steamers had been fitted with boilers of this 
matenoJ, and during the same period in the followmg year 280 
vessels more. At I he preiient moment there are no less than 
1 100 steel boilers in me in steamships, weighing together ^v^^r 
17,000 tons. 
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The third paper on iiteel wa« by Mi J. R. Kavcnhill, and 
gave an account of the improvetnenla nhicli have lecently been 
made in mild steel castings Many portions of machinery and 
steam -engines which till quite recently were invariably made of 
cast iron can now be formed of cast steel, with the attendant 
advantages of gamin strength and ■•aving in weight. 

Perhaps the most inCereiting paper of the four was that by 
M, Berner Fontaine, the eminent Frencli naval architect, *' On 
the Use of Mild Steel for the Constmcliun of the (lulls of 
Ships in the French Navy." The f'rcnch were undoubtedly 
the fir^t to introduce this material into the national navy , 
but though their experience of it is I mgei than our own, 
they do not seem to have acquired the same confidence in its use 
which is now felt in this country p'or instance, we arc in the 
habit of constructing the entire hulls of ships, including tlic 
below-water plating, of steel , the French, on the other hand, 
continue to use iron for all work which h.is to be exposed to the 
action of ^ca water The reason advanced la that they find that 
steel when immersed in salt water corrodes with far greater 
rapidity than [toil M Berner Fontaine quotes as examples 
two gunboats, the and the Trombhn^ the hulls of which, 

completely steel-plated, have both given proof of rapid and 
deep corrosion. "The Tromhlon was launched at Toulon on 
January 20, 1875, and remained afloat till October 27 of the 
same year. lJunng that period of nine linonths it was found 
necessary to dock her three tunes, that iL is to say, about every 
two months to ipaint the hull, the plates being rapidly and 
deeply attacked, especially in the neighbourhood of the water- 
line. Tlie progress of this corrosion went on with such unusual 
rapidity, that when the time came to pass the Ttomblon into the 
reserve it was thought necessary to haul lier on to a slip instead 
of keeping her afloat " The whole subject of the corroiiion of 
steel plates is at piesent involved 111 great myslciy, and no two 
authorities asem able to agree about ihe cause. In the English 
Admiralty it is commonly believed that it i> due to the presence 
on the surface of the plates of portions of black oxide, which 
constitute with the steel ao many active galvanic couples, which 
of cour-.e rapidly promote corrosion, and hence great care is 
BOW' taken to remove all traces of this oxide hefora the plate^t 
are coated Whatever may be the ciuse, it is perfectly certain 
that the experience of English builders do^a not tally wath 
that of M Berner Fonlaiac 111 this jiartirulir. Certain casrs 
of corrosion have no doubt occuned in this louniry, and the 
hull of the Ins is an example m point , hut as far as present 
experience goes such arc llie exciqilion instead of the rule 

M Berner Fontaine gives an interesting account of the to ds 
and other plant used in the French dockyards for the working of 
steel, lie de-tcnbes also the early difficulties which the wot k- 
mcn experienced, all of which have been successfully overcome 
As regards the process of manufacture adopted in France, it 
appears that equally good results are obtained from the Bessemer 
and the bieinens methods, so much sj that when contracts are 
iven out It IS never specified that the material 15 to be prepared 
y either of the two processes In some works the bicmens 
^atem is employed for the superior sorts of steel, and the 
Bessemer process reserved for Inlerior de'^^nplions, such as rails, 
while in other works exactly the opposite takes place In this 
country, on the contrary, U is alm ist iiniversjiUy the rule to 
specify the Siemens process for the production of mild steel 
plates for ship-building and for biiler jjurpnses 


DUNES AND MOVING SANDS 
T N a commnuication made to the Russian Society of Natu- 
^ ralistg, M SokoloflT bos given a description of the dunes 
w hich arc seen close by Sestroryet'.k, at the eastern end of the 
Gulf of Finland. The whole of the uthmiia between the Gulf 
and the basin of Sestroryetsk is covered with dunes which have 
a double origin. Those which are close by the sea-shore are 
old ahore-ndges, mostly covered with vegetation, parallel to one 
another, and having each the form of a straight line, while those 
which are situated more east arc true dimes, built up of sand 
driven by the w'lnd. They have the direction north nad houth, 
and they reach the height of a hundred feet, Several of them 
are quite covered with pine- forests and with moa>^, while others 
are ^most quite naked The latter are constantly brought into 
motion by the west wmd, and south of the Sestra River a high 
dune will shortly covee the hpuses uf the worldng men of the 
Sestroryetsk manufactory. This dune, about 700 feet broad, 
has already coveted several houses, and it 11 always adirancing 


further, forming smaller parallel dunes fifteen feet high , its 
western bide is covered with numerous excavations, from which 
the wind has taken the sand to move it further east M. Soko- 
loff, while agreeing with the well-kmwn classification of dunes 
established by the explorer of bahaiSj M. Vatonne, thinks that 
the dunes of the deserts, which owe iheir origin to Uie action of 
wind, migbt be very easily dibtinguished from the mostly lower 
ndges which appear on the sea-shores under the influence of 
waves, thebc Inst usually having the form of straight lines, whilst 
the true dunes always have a semicircular form M SevertzofF 
observed after this com mum cation that in the steppe nl Kyryl- 
knum, true dunes often have the same form of parallel, quite 
bti.aiglit ndges. However, baling Tt their origin a circular form 
which is so characteristic nf the barkhans of the steppe, they 
lose by and by this form, and several smaller dunes, uniting 
together at their ends, take the form of a long straight ndge 
perpendicular to the prevailing direction of wind. M. Mousli- 
ketoff, who has mode a close acquaintance with the sands of 
Central Asia, observed that these sands, which are all sporadic, 
being spread among older formations, are very dilTercnt as to 
their exlent, their stratigraphical and petrographical characters, 
and their origin They might be subdivided into three different 
classes — 1. Those which have a niannc origin and which might 
be observed on the south-eastern shoies of Lake Anal, and 
esjiecially in the Kara-kouin steppe They are about 250 yards 
and 70 feet high, and mostly parallel to the shore They 
ore typical marine dunes, but iheir extension closely depends 
upon tbe extension of the Aral? Caspian formation, tJie fossils of 
which are always found broken in these sands. 2 The fluvial 
dune^, which are very common m the valleys of the Ainou, Syr, 
Sourkban, and others ; their height rarely exceeds 10 to fifteen 
feet, and their length is from lOO to 1 50 feet , their band is steel- 
gray, and contains gypsum and clay 3 'Ihe barkhans are suh- 
serml formations ; they prevail in the central part of the s^pe 
Kyzyl-koum, but are rather lare in the Kara koum “iteppe. They 
have the form of a sickle, and are somewhat conical, their maxi- 
mum height licnig as much as 20 to 30 feet , thcir slopes are 
very different, that which is under the influence of the wind 
having an inclination from 5 to 13 degrees, whilst the other 
slope Is short and steep, the inclination reaching sometimes as 
much as 43 degrees , they consist of a dirtj'-yellow or red sand, 
owing to their origin in the Tertiary sandstone, ^or sometimes in 
other harder rocks, as for inslaiice, jn tbe valJey of the III River. 
Sometimes typical l*arkhans are met with among dunes, being a 
secondary furmatiou ansing out of the marine dunes As to the 
plantations of trees on dune^:, M Moushketoff thinks that it w'ould 
be lir more rational first to determine whence the sand is brought 
by the wind, and to make tbe plantations of trees or bushes, 
according to the chemical character nf the sand on this place, 
instead of making them on the dunes themselves. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

MaNCIIILster — We learn that the Council of the Ow'ens 
College proposes shortly to establish an independent Chair of 
Applied Mathematics 

FniNBURGir —The tercentenary of the University of Edin- 
burgh w'lll be celebrated 111 1S83 The senatus ore to Invite 
representatives from other univtintics tn he present ; tliey also 
propose to bring out a history of the University during the fiiM 
300 years. 

The winter sesdon of the College of Agriculture, Downton, 
Salisbury, was brought to a close on Wednesday, when Ihe prizes 
were presented by Earl NeLon, who dwelt at comm deni ble length 
I on the present state and future prospects of British agriculture, 
taking a very hopeful view of the Utter The High Sheriff of 
Wills warmly advocated such a combination of science with 
pr.-ictice as was m vogue at the College. The Scholarship 
offered for competition amongst students who have completed 
their first year at the College was awarded to Mr. Louis John- 
stone, ion of Sir Harcourt Johnstone, Bait , Ilockims Hall, 
Scarborough, the Hon. Victor A, N Hood proxmie accesstt, 

SOCIETIES AND ACADEMIES 

London 

Royal Society, March 31 — '■Permanent Molecular Toiiion 
of Conducting Wires produced by the Pauage of an Electuc 
Cuirent," by Prof D. E. Hughes, F.R.S 
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In a paper on "Molecular Electro-Magnetic Indnction/' 
prcEented to the Royal Society (March 7, i88i| I gave 
a description of the induction currents produced by the 
torsion of an Iron wire, and the method by which they are 
rendered evident. The electro-magnetic induction-balance there 
described 11 so remarkably sensitive to the slightest internal 
strain in anywise submitted to it, that I at once perceived that 
the instrument could not only determine any mechanical strain 
such as torsion or longitudinal htress, but that it might indicate 
the nature and cause uf interna] strains, Upon putting the 
question to it. Docs the pa<;sage of electricity through a wire 
produce a change in its structure ? the answer came, It does, and 
that to B very considerable extent ; for an iron wire adjusted to 
perfect zero, and whitli would remain free from any strain f(ir 
aay«, becomes instantaneously changed by the brst passage of a 
current from a single cell of a DanicU's battery , the wire has now 
a permanent twist in a direction coinciding with that of the 
current, which can be brought again to zero by mechanically 
untwisting the wire, or nndoing that winch the passage of elec- 
tricity has caused. Uefore describing the new phenomenon, I 
will state that the only modification required m the apparatus is 
a switch or key by meanii of which Ihc telephone upon the w irt 
circuit is thrown out of this circuir, and the current from a 
separate battery of two bichromate cells passed through the wire 
alone, at the same lime, care being taken that no current parses 
through the coil, but that its circuit <^hould remain open during 
the passage of the electric current through the wire under ob-^er- 
vation , on extra switch on this circuit provides for this 'Ihe 
reason for not allowing two cuiTents to react upon each other, 
15 to avoid errors of observation which may be due to this cause 
alone. When, however, we take an observation, the battery is 
upon the coil and the telephone upon the wire alone An experi- 
ment thus consists of two operations First all external com- 
munications interrupted, and an electric current passed through 
the wire; and, second, tlic electric currrent taken olT the wire, 
and all ordinary communications restored As this is done 
rapidly by means of the sw itchc'*, very quick obbcrvatious can 
be made, or if desired the effects of both currents can be observed 
at the same instant 

Now if 1 place upon the stress bridge a soft iron wire 
i milliRi. diameter, 25 ceiitim>' long, 1 find, if no previous strain 
existed in the wire, a perfect zero, and I can. make it sn either 
by turning it slightly backwards or fonvards, or by heating the 
wire to a red heat If 1 now give a torsmn of this wire, I find 
that its maximum value ib w iLh 40° torsion, and that this torsion 
represents or produces electric cun ents whose value in sonometne 
degrees is 50 , each degree of torsion up to 40 produces a regu- 
lar increase, so that once knowing the value of any wire, we can 
predict from any ^onometne readings the value in torsion, or the 
amount of torsion in the opposite direction it would recjuire to 
produce a perfect zero. 

If now I place this wire at zero, and thus knowing that it is 
entirely free from strain T pa>s an eJcclnc current through it, I 
find that this wire is no longer fice from strain, that it now gives 
out induction currents of the value of 40, and although there is no 
longer any battery curl ent passing through this wire that the 
atram is permanent, the outside coil neither increasing nor dimin- 
ishing the internal strain it has received by the passage of an 
electric current through the wire ; upon giving a^torsion to the 
wire in one direction, 1 find the inductive force increase from 40 
to 90, but m the other direction it is brought to zero, and the 
amount of torsion, some 35”, required to bnng the wire again to 
zero represents exactly the twibt or strain that had been produced 
instantaneously by the passage of an electric current If I repeat 
the expenment, but reverse the battery current sent through the 
wire, 1 find an opposite twist of exactly the same value as 
previously, and that it now requires an opposite torsion to again 
qnng the wire to zero. It is not necessary however to pnt on 
an equal opposite torsion on wire to firing the currents to zero, 
for os 1 have shown in my late paper, the sonometer not only 
allows us to measure the force and indicate its direction, bnt 
allows us to oppose an equal electric current of opposite name, 
thus producing an electrical zero in place of the mechanical one 
pToduerd by torsion. 

Evidently here there has been a sudden change in the structure 
of the wire, and it is a twist which we can both measure and 
reproduce. The question it once becomes, Has a molar twist 
been given to the wire such as w'ouJd he detected by the arm or 
free end of the wire, or a molecular change leaving no trace 
upon irs external form of what bos paired? 

^ It will be found that, notwithstanding that it requires some 40° 


of torsion to annul the eifecta of a paasige of an electric current, 
no visible movement nor any tendency of the free end to turn 
in the direction of the twist it has received can be observed. I 
believe how ever to have noticed a slight tremor or movement of 
half a degree, but os I could not always reproduce it, and aa it la 
so slight compared w ith the 40° of internal twist, I have not 
taken it into account, for if the wire is firmly fastened at both 
ends no molar torsion being possible, except an elaslic one, 
which would instantly spnng hack to zero, the curienL on pasaing 
produces its full eflecta of taist and it is permanent. Thus the 
molecules have m some extraordinary way rearranged themselves 
into a permanent twist, without the slightest external indication 
of 50 great a change having taken place. An equally remarkable 
change lakes place in eid of, or against (according to direction of 
current) an eUslic permanent strain. 1 huj;, if I first put the wire 
under 40“ right handed permanent torsion, I find lU value to be 
50. Now, passing the positive of battery through its free end, 
and negative to fixed end, the induction currents rise at once in 
value to 90; if, now, the negative is momentarily passed through 
the free end and positive to fixed end the induced currents at 
once fall to to, and these efifecis remain, for on taking off the 
clastic torsion the wire no lunger comes to zero, but has the full 
twist value produced by the current 

Tempered steel gave only one or two degrees against fifty for 
soft iron, but supposing this might be due to it<i molecular 
ngidily, I carefully brought the wire to zero, and then observed 
the first contact only I found then that the fir <3! contact gave a 
value of 40, but the second and following only one or two By 
bringing the wire back to zero by a momentary touch wilh a 
magnet a continued force of 40, or if constant leversals wcie 
usrd instead of a simple contact, there was constant proof of a 
similar great molecular change by the [ a<^siige of a current in 
steel as well a>i iron 

1 can find no trace of the reaction of the wire upon the mag- 
netism of Ihc eartli, as m all positions the same degree of force 
was obtained, if great care is taken that the wire la absolutely 
free from longiindinal magnetism , there h? however a slipht 
reacliQii upon its own return wire if brought within i centim 
distance of the wire, and this reduces the twist some 10" The 
maximum effects are obtainetl when the return wiie is not nearer 
than 25 centims . thus the action is nut one protluced by a 
reaction, but by direct action upon its internal simcture. 

Copixr and silver wires so far show no truce of the action 1 
believe, how ever, that a similar strain takes place in all conductors, 
and I have obtained indirectly indications of this fact ; m order, 
however, to verify this, would require a different method of 
observation from the one I have described, and I have not yet 
perfected the apparatus required. 

It seemed probable that if 1 approachdl a strong permanent 
magnet to the wire, I should perceive a twist <-imilar to that pro- 
duced by ihe past^age of a current , but no such effects were 
observed But it has a most remarkable effect of instantly 
biiiiciiig to zero a strain produced by Ihe current, and, no matter 
whidi pole, the effect was the same. Thus, a btrain of 50^, 
which remains a constant, instantly disappears upon the produc 
tion of longitudinal magnetism, and 1 have found this method of 
reducing an iron wire to zero of strain far more effecLive than 
any other method yet tried, such as vibrations, heat, twisting, &c. 

It will be seen from this that the molecular arrangement set 
up by magnetism is very different from that pioduced by the 
passage of an electric current. It evidently has n structure of 
its own, else it would not have instantly destroyed the spiral 
strain left by the passage of electricity if it hod not taken up a 
new fgrm, asrcndeied evident in ihe longitudinal mogDeiisni, 
which we could at once perceive on the wire. This question, 
how^ever, belongs to a separate investigation, and 1 hope the 
apporatas will aid me later m throwing some new light upon 
this subject 

Anotber method of reducing the wire to zero, after the pa<isage 
of a current, is to keep the wire in a constant slate of vibration. 
It requires m time about one minute to bring it to zero, but if, 
on the contrary, 1 .set the wire vibrating during the passam of 
the current, the permanent twist becomes greater and more diffi- 
cult to reduce to zero 

If a wire which has internal strains ie heated to redness, these 
strains almost entirely disappear, and 1 can thus reduce by heat 1 
<>train which a current had produced, but heat, whilst allowmg ol 
greater freedom and motion of its moleculefl, does not prevenl 
an internal strain being ret up, for whilst heat can reduce the 
wire tp zero, after the passage of the current, the effects arc 
increased. If, during the time that the wire is at a red beat, the 
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cnmiit If pused in the •;ame time, and at the sanie instant we 
take off the cuirent and the external heat, the wire when cold 
will be found to have a higher degree of strain than previously 
possible with the wire when cold 

We have seen that both mechanical vibrations and heat can 
reduce the wire to a zero, but its action is very slow, several 
minutes being required , but the action of electricity in producing 
a permanent twist is exceedingly quick I have found that a 
ungle contact, whose duration was not more than o 01 of a 
second, was equal to that of a prolonged contact of several 
minutes, and magnetism was equally as quick in leducing this 
strain to 7ern And it is the more remarkable when we con- 
sider the very great mechanical force required by torsion of the 
wire to untwist the strain produced in an instant of time Ity 
electricity 

The results I have given are those obtained upon soft iron 
wires of i millim , but I have experimented with different sizes 
up to 3 millims diameter. The results with i miHim diameter 
were quite as evident as the ^ millim , but on the 3 millim wire 
the strain was reduced to 25" instead of 50", owing to the extreme 
rapidity and low electrical resistance compared with my small 
battery wires. On a telegraph line, the wire of which is almost 
entirely of iron, there must be a very great strain set up, winch 
however would remain a constant, except where reversed currents 
are used, and In this case a constant movement of the molecules 
of the wire must be the result 

I believe it to be most important that we should determine, a"; 
far as we can by experimental research, the nature uf all mole- 
cular changes produced by electricity and magnetism, and in this 
belief I am happy in being able to bring tins paper before the 
Royal Society 

Chemical Society, Apnl 7 —Dr Russell in the chair — Ihe 
following papers were read — On the organic matter in sea- 
water, by W, Jago. The author concludes that the organic 
matter of sea- water is much more capable of resisting oxidising 
agents than that present m ordinary fresh water, and that it is 
probably organised and alive. — On the action of compounds 
mimical to bactenal life, by W, M Hamlet. Tlic cultivating 
fluids used compnsed Pasteur's fluid, beef tea, hay infusion, 
unne, brewer’s wort, and extract of meat , these were sterilised 
by boiling for ten minutes in Pasteur’s flask, cooled with suitable 
precautions, and then seeded with hny solution, and the sub- 
stance under examination added. Many gases, Ac , were tried. 
Chlorine and hydne peroxide were fatal tohnetena, while chloro- 
form, creosote, carbolic acid, salicylic acid, &c , hindered their 
development, but did not destroy them 

^ Anthropological Institute, March 22 — F \V. Rudler, 
F.G S , vice-president, in the chair — The election of George 
B. Waterhouse was announced, — Mr. R W. Fclkin exhilmd a 
senes of photographs of scenes and natives of Central Afnca, 
taken by Herr fluqhta — Prof. Flower, F R S , exhibited a col- 
lection of crania from the Island of Mallicollo in the New 
Hebrides, which had been lately presented to the Museum of 
the Royal College of Surgeons by Mr Luther Holden, The 
peculiar conformation of the heads of the people of this island 
attracted the attention of Capt Cook and the naturalist Forster, 
who accompanied the great navigator on his second voyage, and 
who writes that "the depressed and backward inclining forehead 
causes an appearance in the looks and countenances of the 
natives similar to those of monkeys.” Yet Cook hears testi- 
mony to the activity, intelligence, and hones^ of this "ape-like 
nation,'’ as he calls them. A few years ago Mr. Dusk desenbed 
some skulls collected in the island by the late Commodore 
Goodenougb, and found that they all showed signs of haviug 
undergone alterations in form from pressure applied in infancy 
The present collection corroborates Mr Bosk’s views , some of 
the skulls being deformed to a remarkable degree, and closely 
resembling the well-known Peruvian crania from the neighbour- 
hood of Lake Titicaca. This is the more remarkable, as on no other 
of the numerous islands of the neighbouring ocean is the prac- 
tice known to exist. Besides the deformed crania the collection 
contained several monumental heads, said to be those of chiefs. 
In these the features are modelled in clay upon the skull, apjia- 
rently with the intention of preserving a likeness of the dead 
person ; the face is painted over with red ochre, artificial eyes 
introduced, and the hair elaborately dressed and ornamented 
with feathers. In one case the hair hod been entirely removed, 
and % very neatly-made wig substituted. The head thus pre- 
pared is stuck upon a rudely-made ligaie of split bamboo and 
clay, and set up In the village temple, with Oie weapons and 


small personal effects of the deceased This is a custom not 
hitherto known to exist among the Mallicollese, and its motive 
IS not completely understood, but it is obviously analogous to 
many others which have prevailed throughout all historical times 
and in many nations, manifesting lUelF, among other forms, in 
the mummified bodies of the Ancient Egyptians and the marble 
busts over the mouldering hones in Westminster Abbey. — Mr. 
Joseph Lucas read a paper on the ellmolngical bearings of the 
terms Gipsy, Zingaro, Rom, &c. 

Zoological Society, April 5 — Prof W. H Flower, I L D , 
F.R.S., president, in the chair — Mr. Sclater *cxhibiled five 
bird’s skins obtained by the Rev. G. Brown, C.M.Z .S., on the 
Island of Rolumeh, and presented by him to the Challenger 
[Lxpediliun Mr Sclater also exhibited specimens of two new 
speaes of birds from New Britain, belonging to (he Museum 
GodelTioi, which he proposed to call Truhoglossus mjigulans 
and fubtgittoia — Mr H. E Dresser exhibited and 

made lemarks on n specimen of Saxteola desefti killed in Scot- 
land, and a specimen of tube^cefts believed to have l>ecn 

killed in Normandy — Mr W A Forbes, F 7 .S., read some 
notes on the external characters and anatomy of the Californian 
Sea Lion {Otari a tallies pit) ^ and exhibited some coloured draw- 
ings of this animal — Prof Flower, F R.S , read a note upon 
the habits of the Manatee, chiefly in reference to the question as 
tn whether this animal had the power of voluntarily leaving the 
water foi the purpose nf feeding on I he herbage nf the banks, 
as stated by many authors, and as supported by a communication 
from the late Mr R, B Dobree, not withslnnd mg which Prof. 
Flow^er considered the evidence upon which the statement was 
based to lie very unsatisfactory — A paper was read upon the 
same animal by Mi'-s Agnes Crane, consisting of observations 
upon the Manatees lately living m the Brighton Aquanum. — 
Di A Gunther, F R S , read an account of the Amphisbienians 
and Ophidians collected by Prof. Bayley Balfour in the Island 
of Socoira A new form of snakes allied to Tacky menu was 
named Ditypophis ravax, a new species of Zaments was named 
Z. ^ocotrfTt and a new form of Amphishscman Pachycalamus 
brans — Mr W T. Blanford, F R S , gave an account of six 
species of liyards which had been collected by Prof Bayley 
Balfour in Socotra , of these the three following appeared to be 
unde scribed '^Hemidcutvlm Pn stunts tnsiptrs, and 

Erimias Pal/aun — Mr Charles O Waterhouse read a paper on 
the coleopterous insects which had been collected by Prof. Bayley 
Balfour in Soerdra The number of species of which examplcn 
w^ere collected was twenty-four, and showed that the fauna of 
Socotra, judging from this collection, w.as distinctly African. 
Tw'elve of the species appeared to be new — A communication 
was read from Prof ], O. Westwood containing observations 
on two species of Indian butterfles, Papxlto castor and P 
pollttr . — A communication was read from Mr Edgar A hmitb, 
containing some observations on the shells belonging to the 
genus Gouldia of C. B Adams — Mr, Sclater read the fifth of 
his senes of notes on the birds of the vicinity of Luna, Peru, 
with remarks on their habits by Prof. Nation, C M Z S A 
new species of Buairemon^ of which an example was in the 
collection, was prop ised to be dedicated to its discoverer as B. 
Naliom — Mr. G E Dobson read some notes on certain points 
in the muscular anatomy of the fireen Monkey, CercopUhecus 
caliithnx 

Fdindurgh 

Royal Society, March 21 — Sii Wyville Thomson, vice- 
president, in the chair — Prof Geikie communicated a paper by 
Mr C. A. Stevenson, B Sc , on the earthquake of November 
28, 1880, in Scotland and Ireland The main conclusions at 
which the author arrived were the following ■ — ^The centre of 
the disturbance was at a p^iint some thirteen miles south-west of 
FI adds, in the continuation of the Line of the fault that lies along 
the great glen which •ttrelches m a south-westerly direction from 
Inverness. The disturbance was felt over an area of 19,000 
square miles, extending os far east as Blair A thole, as far north 
os the Butt of Lewis, and ka far south as Armagh in Ireland 
The undulation was eveiy where of an up-and-do'ivn character ; 
ita breadth was catimated at iioo feet, and its velocity acemed 
to vary from 3 75 to 775 miles per minute, having a mean value 
of 675 over the sea and 4 68 over the land. The accompanying 
rumbling was not heard at all the stations, and appeared to have 
been best heard where hut litllc soil covered the hard dense 
substratum of rock. The disturbance was felt better over the older 
rocks Noises were not heard outside a radius of 38 miles from 
the centre, except m the north of Ireland, where however it was 
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Bu grated that the noise was dne to the ludircct action of the earth- | 
quake in causing a secondary local disturbance — Mr P Geddes 
read hii first comm uoi cation on the classification of •^talialics. 
After ixnnlmg out the utter ccmfusion that exists in many of the 
national classihoatlons of the present time, the author criticised 
the arraDgements suggested by Deioche and Mount, which were 
equally unsatisfactory, because of their unscientific and artificial 
methods. Any claasificalioD, to be natural, must be based upon { 
some broad pnncipie common to all kmds of communities or 
societies A fundamental meaning must therefore be attached 
to the woid BDCiety — a definition given to it that will include 
societieii of all kinds of orgifnisms Such a definition must 
obviously take account of the vital functions of organisms in 
relation to the matter and energy of the universe. We have 
thus matter and energy on the one hand, organibm:^ on the other | 
Mr. Geddes, confining himself meanwhile to the lirst uf these | 
tw o great divisions, proceeded to classify the sources of energy, ] 
adopting the classification given by Prof. Tait in his Thermo- | 
dynamics, and showing how naturally such things as fond, fuel, 
niacliincb, &c , fell into their places in such an arrangement 
He then considered the claiisificilioii of hourcea of mattei u^ed 
for other than energy-properties, taking for this jiurpoae the 
\sell-Unoun three-fold division into minerals, vegetables, and 
aniinaU 'L he development of uliim.ite products throui^h their sue- 
ces-ive pha«ies of raw malenal, manufacture, exportation, trade, 
See , ami the classification of all pioducis under the tbite chief 
he-idings of poleuLial, me iiute, ind ul Lunate, completed the une 
aspect of the statistical method in so fai as it related to the 
matter and energy of the univeise, Jt still remained hnuever to 
take account of the loss, oi nioie projicrly the degradation or 
dis'-ipalion, suffered. 'Ihc classification must indicate nut only 
the kind of loss, whether in raw matcrnl, in manufacture, 

111 tiade, 111 uUmiatc product, oi in remedial effort, but also the 
agency that was the direct cause of the loss, wild her physical, 
as eartlicjjuake, Hood, storm, iScc , or biological, as insects, fungi, 
itc. , or s icial, as emne, war, oi folly — Mr. T Muir communi- 
cited three mathematical notes on Prof Cayley’s theorem 
regarding a liordci ed jikew determinant , on the law of extensible 
minori iii determinanLs , and on a problem of ariangement — 
Mr. J V Luchanan read a short paper on the oxidation of 
ferrous salts — Prof Tait made a bi lef conimunication on some 
space loci. 

Paris 

Academy of Sciences, April 4. — M Wurtz in the chair — 

M de Qunlrcfage!! presented an example of the Fdu ards Medal 
— Tlie following papers were read — On micrometnc measure- 
ments during the transit of Venus of 8 December, 1874, 

I'uiseux These measurements (393 in number and m five 
categoiies) at vSt Paul anil PeUm fanly agree, though the cuntli- 
tions were unfavourable, and give for the parallax 9" 05 — On 
the same subject, by M Mnuchcr He considers the niclbud is 
t(i be strongly recommended for 1882, — Note mi the methods of 
Wionski, by M. Villarceau — On photograiihic photometry and 
Its application to study of the comparative r.idiating powers of 
tlic sun and of star>, by M Janssen A shuttei with triangular 
iperture is made to pass ivitli uniform motion of known rate 
befiire a sensitised plate , this givc^ (with light) a senes of shades 
an the plate, decreasing from the base side to the apex '■idc To 
compare the sensibiliiy of two plates, differently prepared, or 
Llie photogenic intensity of two sources (using two like plates) 
the points of equal shade on the plates are noted. (The photo- 
^laphic intensity does not increase as rapidly as the luminous 
intensity ) For the sun he finds the time of action (with gelatine 
bromide of silver plates) must be reduced to nr+Fv sec to give 
the most rapid variation in the opacity The sides <if the slit 
ire curved (for a snecial reason). A senes of circular images of 
^tars are obtained oy putting the plate a little out of focus, — On 
tlcoholatc of chloral, by M Berthelot — On lightning flashes 
without thunder, by M. d’Abhadie He observed such quite near, 
in a fog, when in Ethiopia — On the combinations nfphtalic anhy- 
[Iride with hydrocarbons of the benzene serie«, by MM Fnedel and 
Cmfts. — Note on chnlcomenite, a new mineral species (selenite of 
copper), by MM. des Cloizcaux and Damour. This is from near 
Mendoza in the Ar^ntine Republic — Researches on changes of 
state near the critical point of temperature, by MM. Cailletet 
and Houtefcuille. By colouring carbonic acid the liquid is 
rendered always visible, It is found that Andrews's undulatory 
Kriae dissolve blue oil of nlbanum, 10 that they are produced 
by streaks of liquefied carbonic acid. Neither in disappearance 
of a meniscus through compression, nor in change of state at the 


critical temperature docs matter poos by inaenBible degreea from 
the liquid to the gaseous state. — Magnetic anomaly of meteoric 
iron of Santa Catharina, by Prof. lAwrence Smith. Small 
fragments ore very feebly affected by a magnet till they have 
been flattened on a steel surface with a steel hammer, or heated 
red hot — Attenuation of effects of virulent inoculations by use 
of small quantities of virus, by M. Chauveau, — M. Jordan was 
elected Member in Geometry m room of the late M Chasle^ — 
On the winter egg of phylloxera, by M. Lichtenstein. — Re- 
searches on the causes which enable the vine to resist phylloxera 
in sandy soilii, by M. Saint-Andru Weak capillary capacity of 
a soil ‘•cems to be the direct or indirect cau'.e of the resistance of 
vines — On the bismuthine produced by coal mines on fire, by 
M. Mayenron — On functions proceeding from Gauss's equation, 
by M Halphen — On a new application and some important 
properties of 1 * uchsian functions, by M Poincare — On the rela- 
tions between solar spots and mignclic variation^, by M Wolf, 
Tables for 1880 are given The solar curve is also shown to be 
^ickly rising again ; a maximum may be expected in 1882 to iSSj. 
The increase of magnetic declmaLion for 1S79-80 is 1' iS by 
formula, o' 99 by 'observation — On the viscosity of gases, by 
Mr Crookes, — Luminous intensity of railiations emitted by 
incandescent platinum, by M Viollc, hroin observation*! 
ranging fiom 775“ to 1775^ he ccmstrucls a formula. — On the 
change of volume accompanying the galvanic deposit of a metal, 
by M Bouty It is always pus^ilde in electrolysis of the same 
salt to dimmish tfaeintensily of current below a certain limit surh 
tJiat the compression produced by the deposit i* then changed 
into attraction (the metal dilating instead of contracting in 
solidifying) — On the voltaic conductivity of heated gases, by 
M Blondlot He dcscnbcji an experiment made by way of 
]iutting the conductivity of gases beyond doubt, and in which all 
parts of the apparatus are constantly open to mspccLion — On 
the internal discharges of clcctnc condensers, by M. Villari. 
The laws of the phenomenon are enunciated. — On magical 
mirrors, by M Laurent. A common silvered mirror of any 
thickness may be rendered magical by meins of heat , r ^ 
applying the end of a heated brass tube to it. The section of 
the tube is imaged. — On hyrlrosiilphite of sotU, by M. Schut/eii- 
berger — On some new {iroccsscs of desulphuratKin uf alkaline 
solution'-, by M Schenrer-Kcstner — On application of the crys 
tals of lead chambers, by M Sulliol Fur uisinfecLioii of ruouLs 
he places in them ^lorous vessels contaimng nitious sulphuric 
acid, and to attenuate the initating 'iction of the v a poms the 
vessel IS placed in another cunlauung cthylic alcoh d In another 
case odorous gases are drawn through a column uf coke moist- 
ened with nitrous sulphuric acid — On secondary and tertiary 
amylamines from the active amylic alcohol of fermentation, by 
Mr Plimpton — Action of perchlonde of phosphorus on isobu- 
tylic aldehyde, by M QLconomides. — Preparation of isobutylic 
acetal, by the iame —On the protluets of distillation of colo- 
phony, by M Renard — Artificial reproduction of diabases, 
dolerites, and mctcontcs of ophitic structure, by MM Fouque 
and Levy — On the Devonian formation of Diou (Allier) and 
Gilly (Saone-et-Loire), by M. Jullien 
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SIR WILLIAM HRRSCHEL ^ 

III. 

I N the concluding chapter of his Memoir Prof. Holden 
presents a Review of the scientific labours of William 
Herschel designed to enable the general reader to follow 
the course of his work and discoveries, astronomical and 
physical, referring to the Analyse de la Vie el des Ttavanx- 
de Str Wtlliam Ilefschei^ published by Arago in 1842 for 
a more detailed and precise account suited to the pro- 
fessional astronomer, also to ^'A Subject-Index and 
a Synopsis of the Scientific Writings of Sir William 
Herschel/^ prepared by himself and Dr Hastings, and 
forming one of the publications of the Smith soman 
Institution 

Prof. Holden naturally commences his review with 
the improvements in opneal instruments and appaia(u 3 
effected by Heischcl Op to his time the principal aids 
to observation were the Newtonian telescopts of Shoit 
and the small achromatics of Dollond, the six-foot New- 
tonians of the former maker, aperture 9 4 inchc':, and the 
forty-six-inch achromatics of Dollond, aperture 3 6 inches, 
were much esteemed, and one of each class was in use at 
the Royal Observatory, Greenwich, in 1765 Herschel 
gives us some account of the progress of Ins manufacture 
of telescopes in his description of the foity-feet reilector 
presented to the Royal Society in 1795 When he lesuled 
at Bath, he tells us, he had long been acquainted with the 
theory of optics and mechanics, and wanted only that 
experience so essential in the practice of these sciences 
This he gradually acquired by way of amusement m his 
leisure Jiours (wc have seen that he was closely occupied 
in his profession as a teacher of music), and thus be made 
"several two-foot, five-foot, seven-foot, ten-foot, and 
twenty-foot Newtonian telescopes, besides others, of the 
Gregorian form of eight, twelve, and eighteen inches, and 
two, three, five, and ten feel focal length," in all, as 
already stated, he made not less than 200 seven-feet, too 
ten-feet, and about 80 twenty-feet mirrors, in addition to 
the Gregorian telescopes The number of stands he 
invented for these instruments he states it would not be 
easy to assign Proceeding further, as early as 1781 he 
had designed and commenced the construction of what 
he terms a 30- feet adrial reflector, ' and invented and 
executed a stand for it; he cast the mirror, “which was 
moulded up so as to come out 36 inches in diameter, but 
“ the composition of the metal being a little too brittle, it 
cracked in the cooling." It was cast a second time, but 
here the furnace gave way and the metal ran into the fire 
These accidents and the discovery of Uranus, which 
introduced Herschel to the patronage of the king, put a 
temporary stop to the construction of a great telescope 
In 1783 he finished “a very good twenty-feet reflector 
with a large aperture,'' and after two years observation 
with It, became so convinced of the advantages of such 
apertures, that he recurred to his previow intention of 
increasing them still further. Soon aftorvards, by 4he 
representations of Sir Joseph* Banks, president of the 
Royal Society, Herschel, as his sister relates, obiomed 

* CoDiuiqed rram p 455 
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'' the promise that 2000/ would be granted for enabling 
him to make himself an instrument," 

The forty-feet reflector, ihcf d^ oeuvre of Herschel '5 
optical and mechanical efforts, was commenced about the 
latter end of 1785, and, as Prof Holden remarks, the 
history of the instrument extends from this date until the 
year 1811 The work was earned on assiduously with no 
further interruption than was occasioned by the removal 
trom Cliy Hall to Slough, where, soon after arrival, 
Herschel began to lay the foundation of the whole struc- 
ture, and the highly-polished speculum was put into the 
tube, and the first view through it was obtained on 
Febiuary 19, 1787. But he dates the completion of the 
insLiunieiit from a much later period, for the first speculum 
came out thinner than Mas intended, and from its weak- 
r css did not permit of a good figure being given to it , a 
second mirroi, cast \u January, 17R&, cracked in Loohng , 
but in the next month it was re cast and proved of the 
proper degree of strength In iictober following a pretty 
good figure and polish had been assuted, and Hcischel 
says he observed the planet Satin n with it , he continued 
to work upon iL till August 27, 1789, when upon trial on 
the fixed stars it gave a pi city sliarp image, and on the 
following night he records, " Having bi ought the telescope 
to the paiallel of Saturn, I discovcrerl a \i\ih satellite of 
that planet, and also saw the spots upon Saturn, better 
than I had ever seen them before <;o that I may date the 
finishing of the foity-fect telc'icope from that lime ” The 
diameter of the polished surface of the grc.at mirror was 
48 inches In proof of the efficiency of the mechanisrii 
for giving honront d and vertical motion 1 to go large an 
instrument he mentions that m the jear 1789 he had 
many times taken up Sntiirn two or three liouis before 
mciidun passage and kept the planet in view with the 
gicatest facility till two or three hours after the passage 
On the 17th of September .1 Xiven/k satellite of Saturn, 
the minule object now called Mtmus^ was discovcied wiLh 
the forty-feet telescope, and though the instrument was 
used for various purposes till iSir, these discoveries of 
balcllilcs constitute its most prominent additions to our 
knowledge. Sir John Her:sLhcl has stated that the entire 
cost of construction, including the apparatus for casting, 
grinding, and figuring the mirrors, of which two were 
constructed, amounted to 4000/, which sum was provided 
b> King George III Ills fuher observed the great 
nebula of Orion with the toity-fcet telescope on January 
19, iSii, and LhiE wa:^ one of his latest observations. In 
1839 the wood-work had gO far decayed as to be 
dangerous, and Sir John Herschel pulled it down, but 
piers were erected upon which the lube was placed 
Writing in Marcli, 1847, he remarks that it was so well 
preserved that “ although not more than one-twentielh of 
an inch thick, when in the horizontal position it sustained 
viithin it all my family, and continues to sustain inclosed 
within it, to this day, not only the heav'ier of the two 
reflectors, but also all the more important portions of the 
machinery." 

As Prof. Holden remarks, and a similar opinion has 
been expressed previously, it is probable that the general 
public expected more from the forty-feet telescope than it 
actually performed ; but Herschel gave valid reasons why 
he did not make otfre extended use of the instrument : 
the time required to get it into proper working order and 
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the number of assistants necessary were impediments in 
the way of its bein^ utilised for regular observation, and 
he assures us he " made it a rule never to employ a larger 
telescope when a smaller will answer the purpose.” It is 
certain that the mirror which was in the tube in October, 
17891 the month following that m which Herschel dates 
the completion of the telescope, was of excellent dehni- 
tion. On the i6th of that month he followed the sixth 
and seventh satellites (Enceladus and Aftmas) up to the 
limb of the planet, and witnessed their occultation. 
Holden writes 1 have nevei seen so good dehnition, 
telescopic and atmospheric, as he must have had on these 
occasions 

Between the years 1796 and 1799 Hcrschel made an 
elaborate classihcalion of stars visible to the naked eye 
according to their comparative brightness, which he com- 
municated to the Royal Society in foui papers published 
in the Phil Trans It formed the first general catalogue 
of the kind, exhibiting the exact stale of the sky m his 
time A reduction of Her^chel's observations was under- 
taken by Mr C S Peirce, and the results appear in vol 
IK of the Annals of the Observatory of Harvard College 
So far as we know, their reduction had not been previously 
attempted Instances of variability in the light of naked- 
eye stars were detected during the progress of the classi- 
fication, the most notable discovery in this direction being 
perhaps that of the periodical fluctuations of a Herculis, 
m about sixty days Another star in the same constella- 
tion he considered had totally disappeared in 1791, though 
he had seen it distinctly 111 1781 and 17S2 

Herschel was led to his numerous discoveries of double 
stars by his expectation of being able to determine the 
parallaxes of stars from measures made at opposite sea- 
sons of the year of the distances of pairs which appeared 
near together, and in the search for such pairs, his first 
catalogue of upwards of 200 double stars was formed 
and presented to the Royal Society m 1782 Long had 
previously measured stars upon a similar plan without 
success, but Herschel pointed out that his stars were not 
well chosen 

For the successful application of the method it is 
necessary that one of the pair of stars should really be 
situated at a much greater distance from us than the 
other, and as the most reasonable test of distance, 
Herschel assumed their difference of brightness, so that 
he sought for pairs where the components differed widely 
in this respect The view therefore which he adopted at 
this lime with respect to two stais seen in close proximity 
to each other was that one was in nearly the same line 
of sight as the other, but might be far more distant, thus 
constituting together what we now term an optical double 
star. From this beginning he was led to the discovery 
of revolving double stars, stars changing their relative 
position from year to year ; and in 1803 he communi- 
cated to the Royal Society his memorable paper ^'An 
account of the changes which have happened during the 
last twenty-five years in the relative situation of double 
stars, with an investigation of the cause to which they 
are owing." He was then satisfied that there were in the 
heavens pairs of stars which were physically connected 
with each other. The research for stellar paraUax was 
not luccesiful, but in place of it he discovered the exist- 
ence of binary systems, He cbuld not in his day decide 


whether ihe motions of suns round suns was obedient to 
the laws of gravitation, but five years after his death the 
French astronomer Savary proved that one of these 
revolving double stars, discovered by Herschel, £ in 
Ursa Major, really was subservient to that law, and as 
every student of astronomy will be aware, the number of 
physically connected systems where the elements of the 
orbits have been determined, is now a large one, and is 
gradually increasing. 

Following at present the order in which Prof. Holden 
refers to the scientific labours of Herschel, we now amvfe 
at his researches on planets and satellites, respecting 
which the improvements he made in the construction of 
telescopes enabled him to advance knowledge so greatly. 
He was not particularly occupied with the inferior planets, 
but he determined the time of axial rotation of Mars with 
greater precision than before, and also the position of his 
axis The times of the rotation of the satellites of Jupi- 
ter were found from observations on their changeable 
brightness, and Herschel also remarked the as yet im- 
perfectly explained phenomena attending the transits of 
the satellites across the disk of the planet Saturn, as 
Holden remarks, was the object of his constant attention , 
m addition to the discovery of the interior satellites 
Enceladu\ and Mimaff he left upon record an extensive 
series of observations of the seven attendants upon 
Saturn at that time known, and determined the time of 
lotation of the outer satellite Jnpeius upon us axis, by 
similar observations to those made upon the satellites of 
Jupiter He .iscertamed the time of axial rotation of 
Saturn, and was the first who had succeeded m effecting 
this in a reliable manner He also remarked the curious 
square-shouldered appearance which the globe of the 
planet has been suspected to present, and of which we 
still occasionally hear, though it was long ago proved by 
Bcascl to be an illusion. It is remarkable that notwith- 
standing Herschcl’s frequent scrutiny of the planet, with 
all his experience of observation and the advantages of 
optical means surpassing by far those of his contempo- 
raries, he does not appear to have at any time suspected 
the existence of the interior obscure ring He proved 
beyond doubt that Uianus was attended by two satellites, 
and believed he had observed four others, and for a long 
time on his authority the planet was credited with six 
attendants. 

In 1795 Herschel communicated to the Royal Society 
a memoir upon the nature and construction of the sun 
and fixed stars As to the former he adopted a modified 
view of the theory which had been advanced by his fnend 
Wilson of Glasgow ; he regarded the sun as consisting of 
three essentially different parts ; a solid and non-luminous 
nucleus, cool and perhaps capable of habitation, above it 
the atmosphere proper, and still higher the cl puds or 
bodies which cause the sun's intense brilliancy. In this 
paper occurs a remark which, as Prof Holden observes, 
has often been brought to bear, in consideration of the 
causes which maintain the solar light and heat. Per- 
haps,*' he says, *'the many telescopic comets may restore 
to the sun what is lost by the emission of light," We 
know that however credible in his day points in his 
theory have given way under our greatly advanced 
knowledge. 

One of the discoveries, or perhaps we should rather say 
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demonstrations, which especially mark his powers of 
research and reasoning-, was that of the motion of the sun 
and solar system in space and the direction of this 
translation, which, considered generally, has received 
confirmation from more recent and refined investigation 
Maskelynehad determined the proper motions of a limited 
number of the brighter stars, and Lambert, Ma>er, and 
Bradley had thrown out ideas upon the subject, and, fol- 
lowing up their suggestions, he showed that the sun was 
really in motion towards a point in the constellation 
Hercules, and assigned " the apex of solar motion *’ with 
what Holden considers an astonishing degree of accuracy 
His second paper on this subject (1805) his biographer 
views as " the best example that can possibly be given of 
his marvellous skill m reaching the heart of a matter, and 
it may be the one in which his philosophical powers 
appear in their highest exercise." 

To gain a knowledge of the “ Construction of the 
Heavens," as Herschel termed it, of the laws of distribu- 
tion of the stars generally, the star-clusters and nebiihe 
ID space, was confessedly a main object of his astrODomi- 
cal labours, and the memoirs bearing upon this subject 
extend over the whole period of his scientific career 
For this purpose he adopted a system of star^gauging^ 
which in practice consisted in pointing his 20-feet reflec- 
tor towards various parts of the sky and counting the 
number of stars in a field of view 15' m diameter. In 
this way, by methodical observation, the great differences 
in number of the stars m certain portions of the sky over 
those in other directions were reliably defined, and in 
extreme cases the difference was very marked, as in one 
mentioned by Holden, where in R.A I9h 4im,N.PD. 
74 ° 33'j in the constellation Sagitta, the number of stars 
per field was found to be 588, while in R A. i6h. lom , 
N.P.D 113° 4' in Scorpio it was only i i — Loth im 
Himmel In this part of his review the author briefly 
touches upon the views entertained by Herschel at various 
periods between 1784 and 1817, he considers that while 
at the commencement of his researches the whole subject 
was in utter confusion, as they progressed data for the 
solution of some of the most important questions were 
accumulated, and the results of HerscheVs whole labours 
form the groundwork upon which future investigators 
must build. ''He is the founder of a new branch of 
astronomy " 

The researches for a scale of celestial measures, on 
light and beat, &c , on the dimensions of the stars, on 
the variable emission of light and heat from the sun, are 
briefly referred to. Herschcl's observations on the spectra 
of the fixed stars have been, we believe, very much over- 
looked, In his memoir in the Philosophical Transacltofis 
for 1814 he mentions that in 1798 he made some experi- 
ments on the light of a few of the stars of the first magni- 
tude, by a prism applied to the eye-glasses of his 
reflectors, adjustable to any angle and direction, with the 
following results ■ — The light of Smur consists of red, 
orange, yellow, green, blue, purple, and violet ; a Ononis 
contains the same colours, but the red is more intense 
and the orange and yellow arc less copious in proportion 
than they are in Sinus Procyon contains all the colours, 
but proportionally more blue and purple than Sirius, 
Arciurus contains more red and orange, and less yellow 
m proportion than Sinus. Aldebaran coDtaiDS much 


orange and very little yellow a Lyra contains much 
yellow, green, blue, and purple ’’ Holden buggests that if 
we were to attempt to classify these stars by Herschel' s 
observations alone we should put Sinus and Procyon into 
one type of stars, which have all the colours in their 
spectra , Arciurus and Aldebaran would represent another 
group, with a deficiency of yellow and an excess of oraiige 
and red in the spectrum , a Ononis would form a type of 
those stars, with an excess of red and a deficiency of 
orange ; and □ Lyra would represent a sub-group of the 
first class. The correspondence with SecchiS types and 
representatives 15 almost complete 

There remains one other great section of Herschel's 
researches and discoveries, that relating to the nebulae 
and clusters of stars When he commenced his observa- 
tions in 1774 very few of these objects were known. 
Messier’s catalogue of sixty-eight such objects did not 
appear till 1784, and they were chiefly objects found in 
his long-continued search for comets Lacaille contri- 
buted twenty-eight from Iiis observations at the Cape of 
Good Hope. Herschel discovered more than 2500, which 
he distributed in classes as follows — Class I "Bright 
nebula" (288 in all); II. “Faint nebulae “ (909) ; III 
“Very faint nebul.^’’ (984); IV " Planetary nebulae ” 
(79); V “Very large nebulse" (52), VI “Very com- 
pressed and rich clusters of stars” (42), VII *' Pretty 
much compressed clusters" (67), VIII “Coarsely scat- 
tered clusters" (88). In addition he pointed out large 
spaces of the 5 kyco\ered with very diffused and faint 
nebulosity, which do not appear to have been re-observed. 
Holden advises that they should be sought for with a 
powerful refractor, which would be less open to illusions 
than Herschel's reflectors, and that the instrument should 
be used in the way he adopted — in sweeping. 

Throughout Prof. Holden’s interesting memoir there is 
evinced the same enthusiastic admiration of Herschel 
and his scientific labours, and he concludes in the same 
strain " He was born with the faculties which fitted 
him for the gigantic labours which be undertook, and he 
had the firm basis of energy and principle which kept 
him steadily to his work. As a practical astronomer he 
remains without an equal In profound philosophy he 
has few superiors " 

Lists of Herschel's scientific memoirs and of works 
bearing upon them, are appended to the volume which 
has formed the subject of our notice, and which, if it has 
a fault, IS of only too limited extent to do full juhtice to a 
long life of discovery and research. We will reiterate 
the hope expicsscd by Prof Holden in his preface, as 
wc understand it, that some member of Sir William 
Herschel’s family may at no distant period "let the 
world know more of the greatest of practical astro- 
nomers" ''of a great and ardent mind whose 

achievements are and will remain the glory of England 
and in this connection, that whatever may be found 
amongst his manuscripts (and as icgards the drawings of 
the nebulsE, no less an authority than the late Prof. 
D’ Arrest has expressed a strong hope of further publica- 
tion) may at the same time be given to the astronomical 
public.^ 

J. R. Hind 

' Fror Holdtn's work n pubhihed in London by Messrs W H Alien 
uid Co. 
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BRITISH FISHES 

Natural History of British Fishes * their Structure^ 
Etonomii Uses^ and Capture by Net and Rod, Culti- 
vation of Fi\h Ponds ^ Fi^h \uitcd for AceliMatisation^ 
Artifcuii Breeding 0/ Sti/mon By Frank Buckland, 
Inspector of Fisheries. (London Society for Pro- 
moting Christian Kno^vlcdge.) 

I T would have been difficult for Mr. Buckland to produce 
a dull book on any question connected with the 
economy of our fi',hcrics , his merit in this respect has 
tended, however, to lead him too much in an opposite 
direction. It is painful, now that we arc deprived of the 
living presence of the genial naturalist and industrious 
fishery inspector, to write an unkind word regarding any 
branch of his life's woik , but of this book we are com- 
pelled to say that we would have appreciated it better had 
It been less "familial’* and more scientific That it 
should be full of interesting information about fishery 
matters was quite to be expected from the richness of the 
stores which its author always had at his command, 
and if Mr Buckland had taken pains to digest the 
matter so lavishly e\li acted fiom Land and Water^ and 
had likewise collated the miscellaneous information con- 
tained in the volume with care, he might then hare 
enjoyed the satisfaction of presenting to the public a 
natural history of British fishes which probably would 
have compaied satisfactorily isuh other good books of the 
kind. It IS not too much to affirm that a carefully 
edited selection from the nuinerous essays contributed to 
the various blue-books to which the deceased gentleman 
was so voluminous a contnbutoi, would have made a 
more interesting volume than the present work The fart 
IS, Mr Buckland was nothing if he was not sketchy and 
rapid , he would not be tied down to severe statements^ 
but preferred to give an off-hand opinion m a dashing 
way, no matter that he might find out within the year 
that what he had advanced was very far wrong In the 
present volume, as a glance at the plethoric litle-pagc will 
show, Mr Buckland attempted too much, with the result 
that portions of the information conveyed are scrappy, 
while some of it is probably slightly imaginative books 
and articles written in railway trains often enough provide 
hard work for the reader. In a preface to his work Mr 
Buckland takes pains to point out how greatly we are 
deficient in exact knowledge of the habits of our sea-fish, 
of the times and places of their spawning, of the food they 
eat, and of the period at which they are able to repeat the 
story of their birth. Some of the many questions which 
are asked by Mr. Buckland we are under the Impres- 
sion he should himself have been well able to answer 
Whether cods* eggs " sink or swim '* has been often dis- 
cussed, and the author ought to hav^e been able to tell us 
the truth in that matter ; but, on turning to the account 
given of the cod-fish m the present book (p, ^o), it seems 
to be singularly deficient in its details of the natural 
history of that animal So far as we can observe, no 
referaiure whatever is made to the theory of Sars with 
rcfevence to the floating of the eggs, but a few pages 
relative to the peisonal adventures of the author are not 
wBfitiag, whilst the old story of " the Logan fish-pond *' 
15 re-told with gycat circumstantiality Twenty-five pages 
of the work arc devoted to the salmon {Salmo solar^^ 


and the essay, confused as it is, is well worthy of 
perusal, although it contains, as do other portions of 
the book, a good deal about Mr, Buckland, and recapi- 
tulate i, as u'liial from Land and Water ^ an account of 
some of the big fish m my museum *' It would be a 
tedioui process to anatomise the contents of this Natural 
History of British Fishes'*; taking all that is written at 
its true value, we set down the work as an interesting 
collection of miscellanea. The account given of the 
Loch Leven trout {Salmo Levenenses') is exceedingly 
meagre, as is likewise the descnptions of several 
other fre^h-water fishes, notably the vendace of Loch 
Maben. The most suggestive part of the present work 
15 that which is devoted to "Pisciculture" (pp. 334 
to 37S) Under the title of "The Cultivation of Fish 
Ponds," much interesting matter is given, and a good deal 
of information that must be new to the uninitiated is set 
forth. But notwithstanding the many pleas for piscicul- 
ture which have at various times been advanced, it is 
questionable if the cultivation of other fresh-water fish 
than the salmon would pay as a food resource A larger 
supply of trout would no doubt be welcome to the angler, 
because the trout is the fish of the angler par excellence; 
moreover m many places angling has now to be paid for, 
and lairds in Scotland who let their moors and lochs can 
always lease them to greater advantage when they are 
well stocked 


OUR BOOK SHELF 


Proceedings of the Aberdeenslnrt Agricultural Assocta- 
tion (Fourth Annual Report, i879-8a) 

We have here an account of the field and laboratory 
experiments carried out by Mr Jamieson for the Aber- 
deenshire Association during the year 1879 crops 

expenmented on weic turnips and oats As before, 
the piincipal object in view was to ascertain the com- 
parative manuring value of various phosphates in 
different states of aggregation We can glance at 
only a few points in the results 

Mr Jamieson claims to have shown that a finely 
powder^ mineral phosphate, as, for instance, powdered 
coprolite, 15 nearly equal as a manure for turnips to the 
same amount of phosphate applied in a soluble form as a 
superphosphate, while the simply powdered phosphate 
IS of course much cheaper than the manufactured manure. 
There is probably no doubt that on some soils a finely 
powdered mineral phosphate is sufficiently soluble to 
produce a considerable effect on the crop, if only the 
phosphate is applied in sufficient quantity, so as to 

f resent a considerable surface for attack , anc) to Mr. 

amicson belongs the credit of giving prominence to this 
fact, though il was by no means unknown before his 
expenments There is however no reason for supposing 
that dissolved and undissolved phosphates have the same 
manurial value When large doses of each are applied 
the manures may appear of equal value, because while 
the undissolved phosphate is sufficient for the wants of 
the crop, the dissolved phosphate is in excess of all 
requirements, and is therefore wasCefully employed. Mr. 

i amieson applies 100 lbs ^ of phosphoric acid per acre 
lotli as disaolvcd and undissolved phosphate ; that U. tc 
say, aliout 3 cwts of bone ash and 5 cwts. of bone-ash 
superphosphate. Such a comparison is probably quite 
unfair to the soluble phosphate. For the small turnip 
crops obtained in Mr Jamieson's expei hnents cwts. of 


' Qo iwgi 15 oF ih« jymndiJE iha Amount oT pluMphonc Acid mppliad p«i 
n 11 itacid to be loo Ifn , but on page ttf the quomtliy gtv« m mm Ibi. 
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superphosphate drilled with the seed would be found 
quite sufficient, and probably fully equal in effect to twice 
CM quantity of phosphoric acid applied as powdered 
copnwte. 

Phosphate of iron applied alone was found to have 
practically no effect on the turnip crop, and the effect of 
phosphate of aluminium was but little , this is pretty 
much as we should expect. There is -ipparcnlly some 
mistake in the printed analysis of the phosphate of 
aluminium used, as it is made to contain 3^ cent 

of hme, and only 476 per cent, of feme oxide and 
alumina. 

The analyses given of the turnip soils cannot pass 
without a word , the reporter is surely unaware of the 
absurdity which these analyses present The soil of 
the unmanured plot in the five opcnmcntal fields was 
analysed in 1876, and again in 1879, after three turnip 
crops bad been taken The analjscs show that on an 
average about 20 per cent, of the niUogcn, and about 
48 per cent of the phosphoric acid in ihc sod had been 
removed during these three years, and yet the total 
weight of the three turnip crops grown on the five fields 
during this period averaged but 16 tons per acre • The 
only lemark made by the reporter on ihcsc figures is that 
the soil has evidently become reduced in nitrogen, and 
much reduced in phosphates , the fact that either the soil 
sampling or the ujial>se 3 must be utterly wrong seems to 
have altogether escaped his attention 

The experiments w ith oats do not call for any special 
remark, except to note ihc patience which shelled 136,000 
grams by hand in order to determine the proportion of 
kernel to husk in the produce of the v.inous plots 

May we suggest that in a report of field experiments 
the dates of sowing and of harvest should always be 
given, and also a description of the character of the 
weather during the gi owing period Without such 
facts before it is impossible to interpret the results 
of field cxpeiiments. 

Procetdin^s of ihc Lomion ^taihimalual Sotieiy^ Vol, 
XI (November, 1879, to November, 1880). 

This la a smaller volume than iibUal, there being fewer | 
papers, and none of them of a great length The pure j 
mathematics prt*^alK somewhat more than u.->ual ovei the , 
mixed. ‘ 

Prof. Cayley coninbutes articles “(>n the Binomial 
Equation xP - \ — o ^ Tnsection and (^uartisection,” a 
theorem in spherical irigonometi-y, on a formula of eli- 
mination. Sir James Cockle writes “ On a Binomi.il 
Biordinal and the Constants of its Complete Solution 
Mr. J W L Glaishtr, “Cn a Method of obtaining the i 
^-foipiula for the Sine-ainplitude in Elliptic Functions , | 
Mr H. W. Lloyd Tanner, “Notes on a General Method j 
of Solving Partial DifTercnlial Equations of the First 
Order with several Dependent Variables,” and a pi cli mi- 
nary note on a generalisation of Pfaff s I hcorem , Mr J J 
Walker, "Theorems in the Calculus of Operations”, and 
Mr, T. R Terry, “ Notes on a Class of Definite Integrals.” 
Papers of a geometrical nature are— Mr J. Griffiths, on 
a geometrical form of Landen's theorem with regard to 
a hyperbolic arc, and on a class of closed curves whose 
arcs possess the same property as two Fagtianian arcs of 
an ellipse ; Mr, H Hart, on the focal conics of a biciicular 
quartic j Mr H M. Taylor, on the equation of two planes 
which can be drawn through two given points to touch a 
uartic , Rev J. Wolstenholme, a form of the equation 
etermining the foim and directions of a conic whose 
equation in Cartesian co-ordinaics is given. Dr. Klein of 
Leipsic has a short note on the transformation of ellipti- 
cal functions ; Mr GieenhiU applies elliptic ao-OTdinatcs 
and Lagrange^s equitions of motion to Euler’s problem 
of two centres of force ; afid Mr RoAh wntes on fiinc- 
tions analogous to Laplace’s functions. Lord Ravleigh’s 
papers -are on reflection of vibrations at the connnes of 


two media betw een which the transition is gradual, and 
on the stability or mutability of certain fluid motions. 
Mr Samuel Roberts has two uotes one on a problem 
of Fibonacci’s, and the other on ihe integral solution of 
— 2 Py"^ =■ — J* or ± aj” m certain cases , Mr R F 
Scott writes on cubic determinants and otl er determi- 
nants of highei class, add on determinants of aUernate 
numbers (a Lrcaiment which he has ndopied in his work 
on " Determinants ”) Mr Hugh McColl contributes a 
fourth paper on the calculus of equivalent stateinenls 
(cf Prof Je\on 5 ’s remarks, Na'IURE, voI xxiii. p 485) 
Other minor ai tides conclude the volume. 


LETTERS TO THE EDITOR 

\lkt Editor doti not hold rtsponnbU for opinions expi Lind 

by Ais con espondt nis iVeUh^i can he under take to f etur /i, or 
to correspond with the writers of teftcted manusoipts, Xo 
notice IS taken op anonymous lommuniiaiwns 
['fhe Editor ur^ntly requests con c^pondents to keep their letters as 
ihort as possible^ The piessur^ on his space ij so great that it 
\s impossible otherwise to ensure the appeal ance even of tovi- 
munications containing mUreding and novel facts^ 

The New Museum of Natural History 

The new Natural History Muheum, opened on Eoater Mun- 
day, was vMlcd by some 16, coo ])eople of a ino&t orderly aiul 
refipectable cla s, Owin^ to the great exertions of Dr Woixi- 
V ird, ’\hose zeal is beyond i raihc, the mam gallery, ihe Pavilion, 
and 'be (lalleiy of Repide^^ wrre >'bouii ma practically completed 
stale Ihc Miniral Gidltiy bis ’ong 1 eu ready, 1 ul ibe amnge- 
mtnt Ilf llu butiiucal stL'iijn is sidl incomplete, and U 
entirely clu ed borne link Iri ivbU‘ wa-, cm n\ wtlli die uiu 
bn lias, and it might be woith njiilc Lo consider whether, L\cep| 
ptrhai s in wet wcathi r, the uinbrrll s need 1 e taki w aviay The 
idea ibal people poke with slicks nroljeits in nuvtun,s has beer 
b ng exploded, and no jnci nviinence is felt at ihe Kcii inglor 
! '’iistiini, die f.uuvre, and ncaily ill foreigi galJeiics and 
I exhibiLionb, w lure, unibrelbis are udiniilcd. 

"1 be aitlniCLlU'e in die Miuninalia Cialb ry is vt ly ob‘ru‘ ive, 
and its ovLr-uiiitdc tlnratlti and ihe vaiiety of lone of ihc 
ten i-cdtt', and die 'imiJaiity of ihih in colour to the ) nils nd 
akektoiis of the fn^sil in mini. ilia, aie mo^t unfi rfuiute 

li seeiiix a pity that iou e -t)Ie with more repose ibnn " I’eco- 
latcil NuiiJian” v\.i- not elLtted Although vtry beautiful a.s 
a building, and with m ny fLatiiics. de trviii'; high [ rniijc from aji 
flicbilCLLural t oint ot vitw, it is evidently not the s'yle heiit 
adip'ed to ^et oil natural histoiy sj LL'iintns The calhtdnl lile 
Index Miiscuin, with its roiher dark side-thapeN, and the 
Muscnui of British Zonb gy arc of proportionfi that will render it 
dilficnlt to mal e an eflective dnpliy 111 (hem 

1 hope that it la nut finally decided to place the recent 
mammalia on the fir t Hour ard the birds on ihc gruuiid floor, 
because the aichilcct’s sinng tour noulJ luteifered with 
utheruisc hy (he cases (he living and exdnct manimalia 
s]i(,utd face eadi oilier, and the bin’s go aloft Convenience 
has already betn too muLh -acntictd to architectiirr. b'very 
Uine the hist floor is visited ihe length of ihc Index Mubcum, 
150 fett, 11*11 t be braver cd to rLach the staiis, and the Mme 
disiniiLC back ah ng the conidoi to reach the door uf ihc 
Mineial Gallery. This means an iinmtn^c waste of lime. I 
abu notice that ihc crane is close to (lie mam entrance, and that 
there ire no proper lifts. 

If it was ncre sary to faslunn all the ornaments from natural- 
history ubjei ts, It IS a pity that the restorations were not accu- 
rately made 'ITie oft-rejjcalcd figuie of a Dapedius wal- 
lowing a fish almost its own size, and of spual shells Ix^nt to 
accommodate them to the nn ulding<i uf an aiHi, is not inslructi'ie. 
The humour of t rnameiiting (^) the ar*.h leading into (he pavilion 
with a hideously represented ArLbriopteryx m high relief, re- 
peated a dozen tlinc^, is not ot-Viou-*, bat some joke must 
doubtless be intended. 

The cost of the * mall bronze and glass conservatories in the 
botanical dcpartinent is out of all proportion to the objects they 
are to con' am. Pried sleiiis ut tieeTcma and palmi, though 
very interesting in their way, do very well m other museums 
without ^la.ssTasec, and can he replenished for next to nothing. 

F G. 
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The Tide-Predicter 

Ma. Edward Roberts' letter in Natdre for April 14 
contains itatefnents ^ivin^ an emoneoiu view of the origin of 
the tide predicter. Any one who feels suflicienl interest in the sub- 
ject to derive full information will find it in my pa^er on " The 
Tide-Gauge, Tidal Harmonic Analy'icr, and Tide- Predicter," 
read before the Institution of Civil Kngineers on March i and in 
the abstrant of the discus oion which followed it, to he jaiblished 
111 the Minutes of t hi Prouedxugs of the Institution (voL Uv 
sesB 1880 Si, part 111 ), and he w ill see that my letter 111 Nature 
of March 31 la correct William Thomson 

The University, Glasgow', April 16 


Geological Relations of Gold m Nova Scotia 

In the notice of the repart of Mr. Murray on the gold of 
Newfoundland (Nature, vol xxui. p 472} I observe a reference 
to my own opinion of the age of the gold of Nova Scotia which 
needs sone correction In the second edition of Acadian 
Geology" (186S) the gold-bean ng senes is included in the l^wer 
Silurian, bat thi^ referred to the larger seuhe of that term ii\ 
which it wai used to include the Cambrian as well In the 
third edition (1878, Supplement, pp. 81, 85, 92) 1 have referred 
this formation, on the evidence of fos'iils and stratigraphical 
position, to the age of the Lower Cainbnan or Longmy^ senes, 
thus placing it on a lower horizon than the fosailiferous Primor- 
dial of Eastern Newfoundland, which 1 suppose to be of the 
age of the Acadian or Mciicvian group. There i'l therefore 
little difTcrcnce between Mr. Murray's estimate of the age of the 
gold-bearing rocks of Nevvfoundlind and my ow^n of that of 
the similar rocks m Nova Scotii, except that 1 presume he 
would classify the Newfoundland serica as Upper lluroniaii 
rather than Lower Cambrian With reference to thi^ I have 
been disposed to regard Mr. Murray's Aspidella slates and the 
associated rocks as equivalents of the Kewenian or " Upper 
copper-beanng group" of the West, and probably Upper Huro- 
man, in which case they might be a little below my Nova SCotia 
Lower Cambnan , but the precise age of both senes is deter- 
mined merely by the fact that they appear to belong to the 
period between the lluronian proper, or Lower llurouan, and 
the Acadian group, or Menevian (Etage C. of Ilarrande) 

It IS proper to add that in the third edition of "Acadian 
Geology" 1 have shown that the Ailing of the Nova Scotia 

g old veins is much more recent than the containing rocks, and 
dongs to the tune intervening between the Upper Silurian and 
the Lower Carboniferous, the richer deposits als*) appeanng to be 
related to the occurrence of intrusive granite^ of Devonian age, 
There is no reason, therefore, other than the mineral character 
of the containing beds, why such veins might not occur in any 
rocks older thin the Devonian, and gold discoveiies have been 
reported in localities where the rocks are supposed to be 
Huronian and Silurian, but I have hod no opportunity of 
personally verifying these statements. Thus far the important 
gold veins arc known only in that great serieii of slates and 
quartzites of the Atlantic coast whidi I have referred to the 
Lower Cambrian J. W. DAW SON 

McGiH College, Montreal, April 4 


Symbolical Logic 

Prof, Jivons, in his criticism of my method in NATURE, 
vol Hiii, p 485, has stated the main points at is^ue between us 
so fully and clearly, and on the whole so fairly, that 1 need only 
say a very few words in reply. 

As to the charge that my method 1:1 anle-Boolian or anti- 
Boollan, 1 do not seek to re^icl it ; on the contrary, 1 maintain 
that my meth3d different from Boole's in principle, and very 
diflerent indeed in its practical work id g. The really important 
questions to be settled are these ■ 

1. Are the definitions which 1 give of my symbols clear and 
unambiguous ? 

2. Are die nilea and formule which I derive from these 
definition I correct 7 

3. Are the innovations which 1 propose of any practical 
utility? 

Now, 1 do not think that any one who hu read my papers in 
the Froctedinp of the London Mathematical Society and my 
artkles in Mind and in the Phdosopkif&l M^oMtng will refufie to 
surer Vet to questions 1 and 2 ; and with regard to question 


3 I can only say that any one who answers No is bound in fair- 
ness to piove the inutility of my innovations by solving one or 
tw'o of my hardest problems without their aid, and in an equally 
clear and concise manner My proposal of an amicable contest 
m the Educational Ttmfs meant nothing more serious than this. 

Some of my critics (not including Prof, Jevons however) seem 
anxions to magnify the points of resemblance between my 
method and U'. prcueccssors, C8]^iaUy Booled, and to minimiie 
the poiuts of difference It may be as well therefore to state 
briefly what charactensticji distinguish my method, so far os I 
know, from all the methods which h\ve preceded it, and what 
advantages, in my opinion, accompany these characteristics. 

In the first place, then, every single letter in my notation, as 
well as every combination of letter , denotes a slatefnenl. By 
(his Kimble device I gam the important advantages of generally 
of expression and uniformity of interpret ation and treatment, It 
enables me to express many important logical laws m simple 
and symmetrical formula, as, for instance, 

(A a){B’d)(Cic)'.{A -h B C:a + 6 + c), 

which otherwiiie could not be so expressed To secure these 
advantages 1 sacrifice absolutely luthing. The relations of 
classes, mcluding the ordinary syllogisms, I express by speaking 
tliroughont of one individual, just as mathematicians express the 
properliei of curves, surfaces, and volume •?, by speaking through- 
out of the varying distances 0/ one representative point. 

My claim to priority on this head has been called in question 
on the ground that Boole too, in hH equations about "‘secondary 
proposition^," denotes statements by single letters, The plain 
trutn however is that Boole takes so ne painii to prevent his 
readers from lOiigining that he dors anything of the kind He 
says distinctly, and in perfect consistency with the whole tenor 
of his book, ill which he deicnbes his algebra of logic as a mere 
offshoot and lurt the ordinary algebra of quantity, that in his 
equation's any single letter, such as jr, denotes the portion of time 
during which sime proposition x U true, the whole univeT'ie of 
time to which the discourse refers being the unit (sce Laws of 
Thought," from p 164(0 p 170) Neither will one find any- 
where 111 BooleN work the idea (suggeded to me by analytical 
geometry) of investigating the rclatioiis of diilcrent classes, while 
speaking only of one individual, and thus dispensing entirely 
with the quantitative word'; all, some, ani none, which are so 
characteristic of the old logic. 

Another pcculianty of my method is that my symbol of denial 
(an accent) made repeatedly tij apply to expiessions of varying 
complexity, aa, for instance, (^y)', {x (ar ■ y)\ leading to 

rules and foriuuljc of operations, to which I find no parnllei in 
any prior symbolic system with which 1 am acquainted 

Boole uses jr as an abbreviation for t — x. Let those who 
insist that Boole’s horizontal stroke is exactly equivalent to my 
accent ezpiess in his notation the complex equation 

{x=^Y = {x.pY -^[yixY, 

and explain its meaning clearly vnlhoui departing from Boolds 
quantitative interpretation of his symbols. 

Lastly, my symbol - expresie-i implication or inference, and does 
not, therefore, exactly coincide in meaning with Prof. Peirce’s 
symbol of inclusion — <, os defined by him in hU *' Logic of 
Relatives," publiihed Jn 1870. Thu symbol of inclusion, ai I 
understand Prof Peirce’s definition of It, Is simply equivalent to 
the words "15 not greater than," and is therefore restricted to 
number and miantity. It is true that Prof. Peirce in his recent 
memoir on tne Algebra of Logic " extends the meaning of 
this symbol of inclusion, so as to make it also convey the same 
meaning as my sjrmbol of implication ; but as tins memoir was 
publislied Eubiequenlly to my second and thira P^ers in the 
Proceedings of the Mathematical Society, to which Prof. Peirce 
explicitly refers in his memoir and accompanying circular note, 
this later definition does not bear upon the point in discussion. 

Prof. Jevoni objects to my a ; ^ as an abbreviation for 
a = 0^9, because he thinks it obscures the teal niture of the 
reasoning operation, But one might with equal justice object 
on the same CToundi to as an abbreviation for a a a, or toHhe 
left side of the eouation m the binomial theorem as an abbre* 
viation for the right side. The symbol a ; 0 is the exact ^quiTa^ 
lent of a B a/ 9 , just as a = is the exact equivalent of (■ ! ^) 
{$ ; a), and I do not see that I create any obscurity by adopting 
ID any investigation, and at any stage of the investigation, what- 
ever form sAerns most suitable for the immediate pnrpoM In 
view. But whether I am fight or wrong In this opinion can only 
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be decided by actual examination of my pnbliahed yapers on 
lymbolicai logic, of which Prof, Jevona has very kindly given 
in Katuke a full and complete hat. Hugh MacColi 

73, Rue Siblcquin, Boulogne- Bur Mer, April 7 


Agricultural Communiam in Greece 

The article in Nature, voI. xxni. p. 525, on Aryan villages 
and other Asiatic communities reminds me of what I saw m 
1843 in the course of a jnurney through Greece On St 
George's Day, a high festival with the Greek pecuants, when 
crossing the range of Mount Cithxron between Thebeii aiid 
Eleusii, I saw my companion, who was about half a mile ahead, 
surrounded by a number of men, and then pulled from his liOR>e. 
The man we had engaged as interpreter, guide, and protector, the 
"dragoman," bolted ab a matter of course, thinking we had 
fallen imon a nest of brigands , bat when 1 reached the scene of 
action Iwaa surprised to Hnd that the yelling and uproar heard 
in the distance were not murderoui nor at all malignant, hut 
purelv hilariaa‘= I was dragged from my horse also, and sur- 
rounded by about twenty young fellows with shaven heads and 
long scalp locks, half stripped, half drunk, and very dirty, but 
perfectly good hnmoured 

We were presently made to join maw ild dance, a suivival of 
the Pyrrhic dance of antiquity, which we improved very success- 
fully , my companion, C M Clayton, from Delaware, doing a 
nigger break down and 1 the ••ailur'a hornpipe 
On the Anal arrival of our dragoman we learned that the 
twenty young men were brothers, and that the old man with 
long white beard who sat gravely looking on and playing a sort 
of tom-tom to tune the dance was their fnlhcr, On our expi easing 
i^urpn^e at so Urge a faniily of suns being so nearly of the same age 
he explained (hat did not always signify a blood relation, 

and that these were merely brethren 1 hey were 

the united proprietors or renters (I do not remember which) of 
the adjoining farmhouse and the surrounding land, which they 
cultivated under the direction of the old man whom they had 
selected as their father, who was entrusted with the custody and 
division of their capital and profits, who arbitrated in cases of 
quarrels, and was otherwise obeyed m moist things. 

Here was a patriarchal form of communi>>m that we after- 
wards met with in several other instances, but in this and the other 
cooes It was limited to young unmarried men, 'I here were no 
women in the dance and none visible on this farm, which 
some miles distant from the nearest village, Platiea. 

At that time the Klephta, or bngands, were united m similar 
communities, who Bternly abjured all communication with the 
fair sex. 

^hen we had finished our dance and paid for suAicicnt 
wine to go round the family circle we found that before going 
we must kiss all the brothers or give mortal and dangerou'i 
olTence, Andrew, our dragoman, with the inventive facility of 
his nation, extricated ns from this by solemnly stating that in 
England it waa an established custom to show respect foi a 
family by embracing the father only, and bovnng separately to 
each of the sons. 

I am unable to supply any further particulars concerning the 
internal economy of these communities, cannot say whether 
they prevail chiefly among the Greeks or the Albanians (the 
latter comtituie a large proportion of the agricultural population of 
Greece), nor how they dissolve when the brothers become married 
or the father dies. 1 have met with no account of them lu the 
course of my reailing, but am not at all surprised at this, seeing 
how profound u our general iCTorance of everything pertaining 
to Greece, an Ignorunce which is moat g^lanngly displayed by 
political writers and others, who speak of Athens as though it 
were Greece, and of Athenian proceedings ai though they were 
the action of the Greeks. 

But for the accident of this rather startling festive encounter 
with these brethren on this particular holiday, we might have 
travelled for weeks without meeting any visible indications of 
such fraCemlties. We should have passed the brothers if they 
were working in the flclds, and the patriarch had he been silting 
alone at the fannhouse door, without special notice. It was only 
after our curiosity had been excited that we discovered other 
patnsrchi and other brethren by specul inquiry where their 
existence was vaguely indicated, 

Among the readers of Nature there nuy be some who have 
■ufficunt acquaintance with the Greek people, outside of Athens^ 
to be able to supply intercbting particulars concerning these 


curious communities They may be survivals of our ancient 
communism, or a modern device for mutual protection forced 
upon the rural population by the absence of any enforcement of 
law and social order by those who consume the taxes in Athens, 

W Mattiku Williams 


Heat of Stellar Maiaea 

I SEND you a working hypothesis which 1 think will well pay 
for its place in the worM It is to the heat of large htellar 
masses, that the imperfect conduction of the kinetic force pro- 
ducing gravitation tnrougb large stellar masses causes heat in 
them. 

The quantity of heat stored up may depend partly on the 
proportion of mass to radiating power, and partly, perhaps, on 
the condition of the ma«-s for such conduction, 

Washington, D. C , March 25 Samu J Wallace 


Shadows Cast by Venus 

On March 21 lost, about 8pm, 1 wis walking among some 
trees by a river’s bank The ground waa covered with recently- 
fallen snow, and the shadows of the trees were unmistakably, 
though faintly, traccaMe on the white surface. The night was 
dark and the shadows were thrown by Venus which was shiiung 
with unusual brilliancy 1 believe this obvious form of the 
phenomenon is not a common one in our latitude. 

CltAs T. Whitmell 
3Ij Havelock Street, Shcflielrl, April 18 


The Sparrow and Division of Labour 

The following cunous fact may pos>^ibly interest your 
ornithological readers ~I.abt year and the year previous two 
pairs of swallows mode ihcir 1 ests and Hucccssfully reared iheir 
broods under the eaves of my house Within the post fortnight 
a brace of a^-tute London sparrows have apparently recognised 
the principle of division of labour as applicable to their require- 
ments in the art of nebt-building, Ihcy nave selected the largest 
and most sul/Stantial of the allows' nests referred to; and, 
after devoting a day or two, on starling nu their enterprise, to the 
enlargement of the entrance hole, which was probably too narrow 
for them, have constructed their bed within of bits of gra^s and 
fcatherb in the usual fashion They are now enjoying their 
honeymoon in their new quarters G. C Wallich 

3, ChrLstchmeh Road, Roupell Park, April ii 


S/H PHILIP DE M ALP AS GREY EGERPON^ 
MP , ERS. 

I N Sir Philip Egerton geologists have lost one of that 
band of workers who placed their science upon the 
footing which it now occupies in this country. Unfor- 
tunately that band has been of late years greatly diniinishcd 
by death. Bom in 1807, Sir Philip Egerton with his old 
friend and fellow- worker, Lord Cole (now the Earl of 
Enniskillen), while still at Oxford commenced the collec- 
tion of fossils, and very soon their attention was especially 
directed to fossil flsh, of which but very little was at that 
time known As specimens of this group of organisms 
often occur in duplicate, the individuals breaking across 
so that two opposite slabs each contain one-half, the two 
friends agreed to share their spoils, and thus both collec- 
tions were enriched. When in 1S40 Agassiz visited this 
country, intent upon his great ichthyological memoirs 
he found m the muEeums of Sir Philip Egerton and Lord 
Cole an abundance of materials ready to his hand. The 
specimens were carefully figured, and descriptions of them 
included in the several great works which Agassii succes- 
sively issued The original drawings by Dinkel are now 
among the archives of the Geological Society. But Sir 
Philip Egerton was by no means merely a collector of 
fossils, he was a very diligent and successful student 
of ichthyology. Many valuable papers on fossil fishes 
were written by him at different times, and a senes 
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df papers published m the decades of the Geological 
Survey of the United Kingdom are among the most 
valuable of the works issued by that body An ev- 
cellent man of business, Sir Philip took an active part 
in the administration of the Drilish Museumj the London 
University, the Geological Society, and other institutions 
for the promotion of scicnLe. All who knew him will miss 
the kindly face and clieeiful manners which dibtinguished 
him. Only two days before his death he was in his place 
in Parliament, but a chill taught during the lately preva- 
lent east winds proved rapidly fatal At the last meeting 
of the Geological Society the vice-president, Mi J 
"Whiuker Hulke, F.RS., made announcement of his 
death, and the suidenand uncYpected tidings concerning 
one who was ao widely known and so universally 
respected cast a sad gloom over the proceedings of the 
evening 

A correspondent sends us the following additional note 
on the late Sir Philip Egerton — 

The knowledge of the extinct species of fishes is one of 
the latest additions to palaeontology, and the cieitor of 
this department of the science, Louis Ag.issir, found the 
richest materials for his great woik in the Dntish Isles 
In their acquisition he was greatly aided by I.ord Cole, 
now Earl or Enniskillen, and by Sir Philip de Malpas 
Grey Egerton, Bart , M P Ttieir gathenngs resulted in 
most complete collections of fossil fishes, and science is 
much indebted to the catalngiics drawn up and published 
by Sir P Egeiton of that preserved at (Juhon Park 
Besides the species named by Agassiz this collection 
includes many which have been subsequently detentnned 
and described by Sir P Egerton, whose name will be 
ever associated with that of Agassiz in palichthyology 
In his public Ciireei Sir Philip Egerton has been distin- 
ffuishcd by his unremitting 'iltention to his parliamentary 
duties in the longpeiiod since his election in 1830 The 
British Museum subtains a severe loss in a Trustee, 
elected in 1S51, whose scientific knowledge, sound judg- 
ment, and administrative ability were of the greatest 
value, especially to the Natural History Departments 
Sir Philip’s last attendance at the Board was but a few 
days — apparently in his usual good health — before his 
lamented death 


THE SCIENTIFIC PRINCIPLES INVOLVED IN 
ELECTRIC LIGHTING 

F our Cantor Lectures on this interesting subject have 
ju?t been delivered at the Society of Arts by Prof 
W. Grylls Adams, F.R S , the lectures will be published 
in full in the Journal of the Society of Arts, but we are 
able to give an abstract of them by Prof. Adams In the 
first lecture, the discoveries of CErsted, Ampere, Arago, 
and the early discoveries of Fuiaday on magnetic and 
current induction were considered m their relation to the 
principles of conservation and transformation of energy 
Lecture L — Prof Adams began b> stating and illustrating 
the fact that important discoveries, after they aie made, 
aften pass through a stage of neglect or a stage of quiet 
development, then enter on the practical stage, when new 
facts and new invenUona follow with ^reat rapidity. 
The potential energy of the discoverer is transformed 
into energy of action in many directions with more or 
less efficiency, according to the retarding state of the 
medium through which that action takes place 
Eiecirical science has passed through these stages, 
whether we regard telegraphy from the work of Sir 
Francis Ronalds in 1816, who said, ''Let us have 
electrical conversasione offices communicating with each 
other oil over the kingdom/^ down to the establishment of 
letephonic exchanges, or whether we consider electric 
hgbiing from the grand experiment of Sir Humphry 
Davy in 1813 with a battery of 2000 cells, down to the 


latest results obtained by means of the most recent 
magneto- or dynamo-electric machines 

In the year 1819 CErsted observed the action of a 
current of clectncity on a suspended magnetic needle, 
and in the year 1S20 Amp^ie studied the laws of their 
mutual actions, and propounded his celebrated theory of 
magnets and of terrestrial magnetism, making magnetism 
the resultant action of electric ciirrent!i In the .*'ame 
year Arago discovered the magnetisation produced by 
clectnc currents, laying the foundation of the subject of 
electro-magnetism 

The discoveiies of CErsted, Amp&rc, and Arago were 
fully illustrated by experiments, and their connection 
with one another explained In the same year, 1820, 
Schweigger invented the galvanometer, and in 1827 Ohm 
deduced his simple theory of the action of batteries from 
the principle of Volta 

The relation of the experiments of CErsted, Ampere, 
«ind Arago to the principle of conbcrvation of energy was 
then fully considered. Considering Ampere's experi- 
ment of the motion of wires towards one another 
Mhcn like parallel currents are flowing in them, it was 
shown that the currents must be diminished whiUt they 
are actually approaching, and increased nhilst they are 
separating, and so by supposing one of the original cur- 
rents vciy small, the relation between Aniptrc's results 
and the induction of a current by moving a wire in the 
neighbourhood of another current was deduced. 

The laws of induced currents were then explained and 
illustrated by some of the early expenmentb of Faraday, 
who discovered the induction of electric currents by 
magnets in 1831 

" In hi3 first scnci of papers to the Royal Society 
entitled — (i) On the Induction of Electric Currents, (2) 
On the K volution of JUectncUy from Magnetism, (3) On 
a New Electiical Condition of Matter, (4) On Arago's 
Magnetic IMicno ucna, Faraday unfolds step by step the 
laws of the induced current in a helix of wire B, placed 
near to another helix A, carrying a voltaic cunent 

"That as long as a steady current was maintained in 
A there was no current induced in H , that on making 
contact in A or on approaching the wires there was a 
momentary inverse current in B, and on breaking contact 
in A or on separating the wires, there was a direct 
induced current in B That as this rurrent was of the 
nature of an electric wave like the shock of a Leyden jar. 
it might magnetise a steel needle, although it producea 
blight effect oil a galvanometer, and how this CYpectation 
was confirmed, and that the needle was magnetised 
opposite ways on making and on breaking contact ^ 
Then in his evolution of electricity from magnetism he 
gives an account of the greatly increased efiTccts on intro- 
ducing soft iron cores into his helices of wire, and 
shows that similar effects are obtained by using ordi- 
nary magnets in place of a helix carrying a battery 
current round an iron core, ie,\n place of an electro- 
magnet He then describes the cxpei iment of introducing 
a magnet into a coil of wire, ana shows that the same 
current is obtained whether the marked end of the mag- 
net be introduced at one end of the coil Or the unmarked 
end introduced at the other, and that a current is pro- 
duced m the opposite direction to the former on with- 
drawmg the magnet from either end Then after describ- 
ing the method of producing his induction spark and also 
muscular contractions of a frog by means of a loadstone 
and coil, and remarking that the intensity of the effect 
produced depends upon the rate of separation of the coil 
from the poles of the loadstone, he concludes this section 
ffius . An agent which is conducted along metallic wires 
in the manner described , which, whilst 90 passing, 
possesses the peculiar magnetic action and Force of a 
current of electricity, which can agitate and convulse 
the limbs of a fro& and which finally can produce a 
spark, can only be wetneity. 




April 21 , 1881 1 


NATURE 


581 


Faraday also observed the difference of time between 
ifiduction by a battery current In a coil, which is instan- 
taneous, and induction b> a iriagnet, which retjuires an 
interval of time to get up to its full value ; and accounted 
fox this retardation by supposing that there is a redistri- 
bution of the Amperian currents in the iion itself, so that 
the magnet requires time to rise to its full power 

Little did V araday dream of the rapid development and 
the marvellous results which were to flow from his experi- 
ments when, fifty years ago, he established the laws of 
magnetic and current induction, being stimulated (as he 
says) to investigate experimentally the mductive effects 
of electnc currents with the view of elucidating Ampere's 
beautiful theory of magnetism, and in the hope of obtain- 
ing electricity from ordinary magnetism 

Lecture II . — It Avas shown in the last lecture that a circu- 
lar current or a current in a coil of wire acted as a magnet, 
one face of the coil, in which, as we look at it, the current 
appears to go contrary to the hands of a watch, corre- 
sponding to the marked pole or the pole of a magnet 
which points to the noith, and ihe opposite face of the 
coil corresponding to that pole of the magnet which 
points to the south Each of the Amperian circular 
cunents in the sepaialc molecules of a magnet is equiva- 
lent to a fine magiiLt with poles of the same magnetic 
strength as the current, and occupying the same position, 
and the collection of Amperian currents will hive the 
same magnetic effect as the bundle of small magnets, 
each of which gives the direction of the magnetic force 
at the point These separate fine magnets may be le- 
garded as Faraday’s lines of foice, and the number of 
them issuing from a magnetic jiole will be a measure of 
the strength of the magnet The magnetic field of the 
magnet is any portion of space to which the influence of 
the magnet extends The current which will be pioduced 
by the motion of a conducting wire in the magnetic field 
will be proportional to the strength of the in.igneLic field, 
I e proportional to the number of lines of force cut by 
the conductor , so that the cm rent produced in each half 
turn of a coil of wire 1 evolving on an axi'^ is proportional 
to the number of linc9 of forLC cut by the coil duiing its 
rotation, so that the total current from the coil aviU be 
proportional to the mimbei of lines of force multiplied 
by the number of times the wire is rei>eatcd in the coil 
In the case of a coil of wue rotating in the field of a 
magnet, if the axiia of rotation is parallel to the lines of 
force no cuiieiit is produced, but as the axis of rotation 
IS turned more and mote nearly at right angles to the 
lines of force the current in the coil increased Taking 
the earth for our magnet, A\hen the axis of rotation is 
perpendicular to the lines of force and still in the mag- 
netic meridian, the current in that half of the coil which 
13 moving from west to east will be from north to south, 
and the current m the other half of the coil which is 
moving from east to ivest aviU be fioin south to north, so 
that in the whole coil we get during every half turn an 
all-round current in one direction in the coil. The direc- 
tion of the current in the coil, as we look at it from the 
east, IS the same as the diiection of rotation of the coil 
as we look at it from the north. The direction of the 
current in the coil is alternately in opposite directions for 
every half turn, but a continuous cm rent maybe obtained 
from it by reversing the connections wiih the ends of the 
coil by a commutator at the same instant as the currents 
are reversed m the coil 

These are the principles of all magneto-electric ma- 
chines The distribution of lines of force in the magnetic 
field of currents and of magnets \s well shown by pro- 
jecting some of Prof S. P. Thompson’s transparencies, 
whioh show the magnetic effects resulung from the mutual 
action of currents and magnets on one another 

After the discovery by Fa:^aday, in 1831, of the method 
of producing a current of electricity by the sudden 
removal of a coil of wire From the pole of a magnet, the 


laws of those currents were being developed, but for 
tweni) years no attempt was made to apply them for the 
purposes of electric lighting Voltaic batteries were 
being improved, and the more constant batteries of 
Daniell, of Grove, and of Bunsen were discovered, and 
these were the sources of electricity employed to produce 
the more powerful currents of electricity In this country 
forty or fifty cells ot Grove have given us the electric 
light for optical experiments in our laboratories, and the 
light was kept steadily in the same position by the 
elaborate arrangements of wheel-work and electromagnets 
devised by Staitc in 1B47 and by Foucault, which 
have reached veiy great perfection in the hands of 
Duboscq In the Duboscq lamp the current passes 
always in the same dircciion, and the positive carbon 
becomes hollowed out, and burns away about twice as 
fast as the negative carbon, which becomes pointed The 
carbons are moved towards one another by means of a 
drum carrying two wheels, whose diameters arc as 2 to 1, 
which move two racks which bring the carbons together 
This lamp especially adapted for projection on a screen, 
and we may study the forms of the carbons by projecting 
them, and also study the kind of light given out by the 
vapours of metals burning in the arc , if we bum silver in 
the arc wc shall see that it is rich in the violet or chemical 
rays, which points to the reuison why the salts of silver 
.ire so much used in photography 

Even with constant batteries there is great variation in 
the steadiness of the electnc light, but much more is this 
the case when the current of electricity is obtained by 
the motion of a coil of wire in a magnetic field, for every 
alteration in the resistance in the ciicuit reacts on the 
machine producing the current so as to increase the dis- 
turbance Hence regulatois are necessary in order to 
control the current, so as to keep the light constant 
In electric lighting regulators may act on the electric 
lamps themselves so as to give a steady curreni between 
the carbons by keeping them the same distance apart, or 
regulators may be used in another part of the circuit to 
control the current automatically by causing it to intro- 
du e extra resistance when the current increases, and to 
dimmibh the resistance when the current diminishes 

Various methods of regulating the current, including 
those employed b> Siemens, Lane Fox, and Edison, were 
then described. In order to find the yield or effective 
work of batteries or magneto- electric machines and their 
efficiency, measurements of the cm rent and of the work 
done by the current must be made 

There are four principal methods of measuring electnc 
currents 

I, The galvanometer method, by which with a galvano- 
meter of small resistance a very small fraction of the 
current is ineasureU, and any error of observation is 
multiplied in estimating the total current flowing. 

2 'ihe heat method, in which the current is measured 
by the heat developed by the current in a given resist- 
ance in the circuit accoiding to Joule’s law, that the heat 
IS proportional to tlie square of the strength of current 

3 The electrometer or potentiometer method, in which 
the difference of potential between two points in the 
circuit with a given resistance between them ib directly 
measured and the cuirent deduced from Ohm’s law. 

In using Thomson’s quadrant electrometer for strong 
currents, the needle and one pair of quadrants sliould be 
connected together, so that the deviation is then propor- 
tional to the square of the diflference of potential, and 
this method is applicable for continuous currents and also 
for alternate currents. By means of two electrometers 
m different parts of the circuit the current and also the 
work done by it may be at once measured 1 f, for inscance, 
one of the dectromeiers be connected with the two 
carbons, the difference of potential and work done 
between the carbons may be determined. By such 
mcaiurements it has been found that there is an electro- 
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motive force of 30 or even 40 volts between the carbons 
m the electric arc, but that the actual resistance of the 
arc IS small 

4. The electro-dynamometer method, the best method 
fitted for ready measurement, in which the current in one 
coil IS attract^ by the same current flowing in another 
coil, and the attraction is balanced by a spring as in 
Siemens’s electro- dynamometer, or by weights as m 
Trowbridge's electro- dynamometer A beautifully-made 
instrument bv Elhott and Co. was exhibited, m which the 
coils are thick copper bands, fixed coils being placed on 
each side like the coils of a tangent galvanometer, 
the suspended coil being placed between them in place 
of the magnet of the galvanometer. This instrument is 
especially useful for the measurement of very large 
currents in absolute measure. 

The remainder of the second lecture was devoted to 
the consideration of the efficiency of batteries or of mag- 
neto-electric machines when employed as motors to do 
work by means of electricity, and it was shown that the 
pcatest amount of effective work is produced when one- 
half the energy of the battery or current-generating 
machine 19 converted into useful work in the electric 
circuit, Numerous experiments were made with Clarke's 
and other magneto-electric machines to show that by the 
same machine work may be produced by sending a bat- 
tery current through it, causing motion of the armature 
carrying the current in accordance with Ampere's laws, or 
a current of electricity may be generated by turning the 
armature, » by doing work upon the machine, so that 
a magneto-machine is a reversible engine, A small mag- 
neto-machine with a Siemens armature was made to work 
a pump, or when turned by hand produced a current of 
electricity. Also a battery current in a Gramme ring in 
front of the poles ofajamin magnet caused rotation of 
the ring and turned the heavy driving-wheel of the 
machine, and on removing the battery and turning the 
driving-wheel by hand, a cuirent of electricity was pro- 
duced which caused a piece of platinum wire to glow. 
Also a Tislcy’s hand dynamo-machine was emplo)cd 
either to heat a long piece of platinum wire or to drive 
another magneto-electric machine, so producing a second- 
ary current capable of heating a considerable length of 
platinum wire 

{To be continued ) 

THE FRKHLH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE AT ALGIERS 

Algiers, April 14 

number of members enrolled for the present 
^ Congress is much larger than might have been 
expected when we consider the length of the journey. 
To a Parisian member this is such as would be ex- 
perienced by a Londoner if our British Association 
mcl in Gibraltar Yet more than 1500 names are on the 
list Few of these are familiar to us. There appear to 
be an unusual number of doctors and professors of 
anatomy and physiology, and of civil engineers. We fear 
we must also confess that a great many people possessing 
little or no interest in science, who will not be present at 
a single sectional meeting, have joined the Association 
for the sake of seeing Algiers The general character of 
the meeting appears to be that of a great excursion 
There are only five days partially devoted to work , while 
the banquets, balls, f^tes, courses, and ** fantasias ” are 
rapidly multiplying. 

On arriving in Pans we were told that the steamer 
which was to have conveyed us to Algiers had been re- 
quisitioned by the Government for the transport of troops 
to Tunis, but the Company determined at last to take 
both soldiers and savants, and the result was of course 
an overcrowded boat ana excessive discomfort. With 
accommodaCion for fifty first-class passengers no less than 


one hundred and twenty- nine were crowded into the 
vessel, and had the voyage been anything but of the 
smoothest, it would have been most wretched. As it was 
It was bad enough ] the food was insufficient in quantity 
and detestable in quality, and passengers were glad to 
find SIX feet of floor to sleep upon. In Algiers itself the 
hotels are quite full, and the salons will be used as 
dormitories. 

The Congress will be opened to-day by the inaugural 
address of M Cbauveau, which is to be given in the 
theatre at three o'clock, after which the members will 
remain and resolve themselves into a general com- 
mittee to discuss the creation of a sixteenth section relat- 
ing to pedagogy , afterwards the secretaries of sections 
will meet to arrange their proceedings, and at 9 p.m. the 
members will be received by the Municipality at the Hotel 
de Ville. The general 'programme for the rest of the 
week 13 as follows , — 

Friday, April 1 5 — Sectional meetings in the forenoon , 
general meeting at 2 p m. ; conference at half-past 8 

Saturday — Sectional meetings in the morning, visit 
to the Algerian Exhibition in the afternoon ; Arab Jite, 
and a soiree given by the Municipality 

Sunday — “ Courses et fantasia ” 

Monday —Sectional meetings in the morning , a pro- 
cession through the town in the afternoon, and an Aiab 
fite in the evening 

Tuesday — Sectional meetings , general concluding 
meeting , in the evening a ball given by the Governor 

On Wednesday the excursions commence, they arc 
Loth general and sectional, and the longest lasts for a 
fortnight. 

A complete list of the papers to be read has not yet 
appeared, but in the list already published we do not note 
anything of special interest. 

Enghbh science is represented by Dr G H, Gladstone 
and Mr Siemens, who will both read papers. 

The Association has presented to each member a work 
m two volumes entitled “Notices scientifiques, histor- 
iques, et economiqiics sur I'Alger et Algdric ” 

April 15 

The theatre was well filled yesterday afternoon to hear 
the address of the president, M. Chauveau, who is Pro- 
fessor of Physiology in the Lyons Veterinary College 
His discourse was of a far too technical character to be 
of interest to the majority of his audience, and dealt 
principally with the germ theory and Pasteur's theory of 
fermentation. It was read throughout without the least 
attempt at oratory, and it contained various political 
allusions which were much applauded In the evening 
the members were entertained by the Municipality, and 
the town was illuminated The real work of the Asso- 
ciation commenced this morning, when the sections met 
at hours varying from eight to ten o'clock. We fear that 
the number of papers is small, and that the Association 
does not represent French science at all completely In 
the Physical Section, for example, the names pf only two 
authors of papers appear to-day — MM. Drillouin and 
Crova. At 9 a.m., when the section was announced to 
meet, no one was present Shortly afterwards the secre- 
tary arrived, but an hour later the section bad not met. 
The average number of the audience at the sections 
which had already met did not at this time exceed ten. 

Among the more interesting papers announced for to- 
day are the following . — M. Marcher^, on Telephonic 
Communication in large towns ; M. Tacchmi, on the 
Observatories of Etna and of Chimona ; M. Thoulet, on 
the Employment of the Microscope in Chemical and 
Physical Researches connected with Mineralogy; M. 
Prungrueber, on 300 Anthropological Observations on the 
Kabyles of the Djurdiura Mountains. 

The Medical and Agronomical Sections have plenty of 
communications. The new section of Pedagogy has 
been established under the honorary presidency of M. 
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Godard, Director of the Iicole Monge in Pans, who has 
brought twenty of the pupils with him. M. Fau, 
Attorney- General of Algiers, is the President, and two 
papers are announced for to-day — One by M Robert, 
On the Humanitarian and Pedagogic Ideas of Jean 
Coinimiac (1572-1670), the other by M Berdelld, on the 
Employment of Colours as a Means of Retaining m the 
Mind certain given Numbers 
An excellent geological map of Algiers to the scale of 
1 in 800,000 has recently been completed, and the forma- 
tion of It has led to the simultaneous obseivation of 
various facts connected with the physical geography of 
the Central Sahara. A map of the proposed interior sea of 
the Sahara has also been prepared, and the Trans -Sahara 
Railway is spoken of as more than a probability But 
we very muck doubt if this can ever be a success If it 
connected flourishing towns or portions of territory in 
which great cities arc ever likely to be established, as in 
the case of the new American railways, there would be 
some hope for it As it is, however over-populated the 
world may become, there is no likelihood of the forma- 
tion of settlements in the heart of an unhealthy tropical 
legion G F Rodweli 


MR. DARWIN ON VIVISECTION 

F rom the Ttmes wc reproduce the following letter 
addressed by Mr Darwin to Prof. Holmgren of 
Upsala, m answer to a request for an expression of his 
opinion on the question of the right to inaxe experiments 
on living animals for scientific purposes — a question 
which is now being much discussed in Sweden — 

'^Down, Beckenham, April 14, 1881 

“Dear Sir, — In answer to your courteous letter of 
April 7 I have no objection to express my opinion with 
respect to the right of experimenting on living animals 
I use this latter expression as more correct and compre- 
hensive than that of vivisection. You are at libeityto 
make any use of this letter which you may think fit, but 
if publiskcd I should wish the whole to appeal I have 
all my life been a strong advocate fur humanity to animals, 
and have done what I could in my writings to enforce this 
duty. Several years ago, when the agitation against 
physiologists commenced in England, it was asserted 
that inhumanity was here practised and useless suffering 
caused to animals , and I was led to think that it might be 
advisable to have an Act of Parliament on the subject 1 
then took an active part m trying to get a Bill passed, 
such as would have removed all just cause of complaint, 
and at the same time have left physiologists free to pursue 
their researches— a Bill very different from the Act which 
has since been passed. It is nght to add that the inves- 
tigation of the matter by a Royal Commission proved 
that the accusations made against our English physio- 
logists were false. From all that I have heard however 
1 rear that in some parts of Europe little regard 1$ paid 
to the sufferings of animals, and if this be the case 1 
should be glad to hear of legislation against inhumanity 
in any such country On the other hand I know that 
physiology cannot possibly progress except by means of 
ex^nments on Imng animals, and I feel the deepest 
conviction that he who retards the progress of physiolog)' 
commits a crime against mankind. Any one who 
remembers, as I can, the state of this science half a 
century ago must admit that it has made immense 
progress, and it is now progressing at an ever-increasing 
rate 

“What improvements in medical practice may be 
directly attributed to physiological research Is a question 
which can be properly discussed only by tholkphysio- 
logiits and medical practitioners who have sliced the 
history of their subjects ; but, as far as 1 can l^rn, tbe 
benefits are already great, However this may be, no one, 


unless he is grossly ignorant of what science has done 
for mankind, can entertain any doubt of the incalculable 
benefits which will hereafter be derived from physiology, 
not only by man, but by the lower animals Look, for 
instance, at Pasteur's results in modifying the germs of 
the most malignant diseases, from which, as it so happens, 
animals will in the first place receive more relief than 
man Let iL be remembered how many lives and what a 
fearful amount of suffenng have been saved by the know- 
ledge gamed of parasitic w'orms through the experiments 
of Virchow and others on living animals In the future 
every one w'lll be astonished at the ingratitude shown, at 
least in England, to these benefactors of mankind, As 
for myself, permit me to assure )ou that 1 honour, and 
shall always honour, every one who advances the noble 
science of physiology 

Dear sir, yours faithfully, 

“ Charles Darwin 

'‘To Prof. Holmgren 


TNE MAGNETIC SURVEY OF MISSOURI 

I N the summer of 1878 the writer began a magnetic 
survey of the State of Missouri The work of the 
first summer was confined to the north-east part of tlie 
State, and no points of interest were brought out During 
the summer of 1879 the work was extended over the 
western half of the State, and it was made apparent that 
diveisity of surface exerted a much more important 
influence than had been suspected The lines of equal 
decimation were found to bend very sharply upon entering 
the large valleys, and the needle showed a tendency to set 
at nght angles to the valleys This tendency seemed to 
be greatest when the general direction of the valley made 
ail angle of 45^ with the nomal position of the needle, or 
roughly, when the valley runs north-cast and south-west, 
or north-west and south-east This tendency seems to 
be inappreciable when the valleys run north and south, 
or east and west 

In the report of 1878 (Trans St. Louis Acad of Sc, 
vol. IV No 1, p 143) it was suggested that this might 
result from the bending of the stream-lines of the earth- 
current sheet, due to the greater conducting power of the 
moist valleys In order Lo settle this point, further 
examination is necessary, and it is proposed lo determine 
the earth-currents at a number of properly selected 
stations 

During the summer of 1B80 the work extended over 
the south-eastern part of the State, where still more im- 
portant flexures of the isogonic lines were discovered 
Here, however, the position of the needle is probably 
affected by the iron deposits, and the effect of contour is 
studied to less advantage At the close of 1880 observa- 
tions had been made at forty-flve stations In order to 
bring out the c/Tcct of contour, a relief map of the State 
was constructed in wax, and was finally reproduced in 
plaster. In this work use was made of tbe profiles of all 
the railroads in the State, together with a list of over 300 
elevations in tbe State, collected by (>annett. The iBO- 
gonic lines, which were first drawn upon an ordinary 
map, in the usual manner, to represent the observations 
thus far made, were then copied upon the relief map. In 
doing this it became apparent at once that the forty-five 
stations were wholly inadequate, and that the isogonic 
lines thus drawn are probably deserving of about the 
same weight that a topographical map would deserve if 
constructed from elevations at these stations 
The Chart is made after an artotype, which will 
accompany the third annual repoit in No. 2, vol- iv. 
Trans St. Louis Academy of Science In the original 
map the horizontal scale is twenty miles to the inch, the 
elevations being exaggerated 200 tunes This exaggera- 
tion was necessary in order to bring out the form m the 
photograph, since on a relief map, 150 feet square, the 
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greatest dtflcrence in elevation in the State would be 
represented by a vertical height of one inch The hori- 
xontal scale of the cut is sixty- two miles to the inch 
The map represents only the grand oallines of surface 
as obtained from railroad proAles, and barometrical 
measurements. The dotted lines on the map are lines of 
equal variation of the magnetic needle thuS| on every 
part of the line marked S'", the needle points 8^^ cast of 
north, &c These lines are drawn to represent the obser- 
vations already made, and show in a general way the 
vanation of the needle in the State. The map also shows 
that there is a marked relation between the direction of 
these lines and the contour of the surface. It cannot be 
said that it shows what this relation is, but it is probably 
due largely to the deflection of the stream lines of the 
earth current sheet, caused by unequal conducting 
power. This explanation necessitates the existence of 


looped areas in certain regions in the State, the exislenos 
of which 19 already indicated by the determinatHins The 
loop in the 7^ line, with its inclosed- minimuni, is 
probably complicated with the irondepoaite in that re^n 
of the State, 

Three stations in the Missouri valley have been inad^ 
vertently omitted in the cut. One of these (Corrollton) 
lies on the 3 ^ 30" line, a few miles north of the nver. 
Another (Glasgow) lies on the river a little south of cast 
from Corrollton. The third (Columbia) lies just east of 
the S° line, and about south-east from Corrollton. A 
fourth station omitted, is nearly due east of the southern 
terminus of the 8° line, and just outside the 7° 30' loop. 
The other stations, represented by the small circles, are 
shown on the cut, and an inspection of the map will show 
the weight to be given to different parts of these lines. 
At stations situ.ited at points of abrupt curvature of the 



lines, the observations have been repeated at various 
localities in the region, until it was clear that no minute 
local effects existed. 

The value in the Iron Mountain region is the mean of 
many hundreds of determinations made with a solar 
compass by Pumpelly and Moore in 1872 This region 
is in the east part of the 7"* 30' loop In the western 
iron-fleld, which is nearly coincident with the 7® oval, our 
observations were repeated at various points (the aim 
being to avoid iron deposits) without finding any local 
action. 

In conducting the survey, a magnetometer belonging 
to Washington University was used, but the dip circle 
and declmometer were kindly furnished by Prof. J E 
HUgard of the U.S. Coast and Geodetic Survey. Thus 
far the survey has been conducted wholly on private 
means, in which we have been aided by the railroad 


companies, and by citizens of St. Louis. A Dill providing 
for the completion of the survey is now before the Legis- 
lature of the State Francis E Nipher 


PJ^IMITIVE AfABRTAGE CUSTOMS^ 
'^HE chief object of Mr Fi son's recently published 
^ mem oil on Kamil aroi marriage, descent, and relalion- 
ship, is to trace the formation of the exogamous mter- 
marrying divisions which have been found among so many 
savage and barbaric tribes of the present day,'^ and to 
show that what Mr Morgan calls the punaluan family, with 
the ‘'Turanian ” system of kinship, logically results from 
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than. Ht 9 coadjutor, Mr. HowitC, though he hai had 
some interesting inf^omiation to give about the Kurnai 
tribes of Gippaland, has had the same chief object ; so 
that the iirork the two have produced is much more a 
polemic on behalf of Mr. Morgan than a record of new 
Australian facta. We must begin, then, by stating what 
Mr. Morgan's theories are (so far as the work before us 
IS concerned with them), and indicating, and estimating 
the value of, the evidence on which they rest 

Mr. Morgan, having collected a great mass of facts 
concerning the terms in use between relations and con- 
nections throughout the world, and having found that 
those terms were, broadly speaking, divided into three 
orders, proceeded to spell out of ine two earlier oiders 
(the third consists of the modem terms of consanguinity 
and affinity) the'^whole of the early history of marriage 
and of the /family. In what he has called the Malayan 
system of relationships, parent and child, grand-parent 
and grandchild, and brother and sister (or rather elder 
brother, younger brother, elder sister, younger sister, for 
there are no words for brother and sister) are the only 
terms in use ; and one or other of these terms is used m 
addressing a person, according as the person addressed 
IS of the speaker's generation or of the generation above, 
or of that below it They are the terms always used 
when persons address one another, there being among 
those who use the system an invincible objection to the 
mention of their personal names Mr Morgan assumed 
that those terms were cxpicssive of consanguinity and 
affinity ; and conjectured that when first used they accu- 
rately described the relationships at the time existing, 
"as near as the parentage of children could be known.*' 
And It appeared to him that if there were a body of men 
and a body of women in the same tribe who all regarded 
each other as brothers and sisters, and all the men 
married all the women in a group, there would CMst a 
marriage and family system which would explain the 
Malayan terms- the iclationships arising out of which, 
so far as they v ere ascertainable, " as near as the 
parentage of children coiiJd be known," those terms 
would accuiatcly express 

Accordingly, he framed the hypothesis that the first 
stage of marriage was the marriage in a group of men 
and women of the s.ime blood calling themselves brothers 
and sisters The family founded upon this kind of 
marnnge he has named the consanguine family, and he 
regards it as the earliest form of the family. He does 
not say that such a system of marriage, or such a family 
system as he has supposed, has been found at any time 
anywhere , what he says is that this supposition of his 
explains the ongin of the Malayan terms, and that 
nothing else can explain them. But does it explain 
them? It IS at once obvious that there is one term, and 
that the most important of all, the use of which Mr. 
Morgan's hypothesis does not account for Paternity 
may be doubtful— and if it were thought of at all m a 
group such as Mr. Morgan has conceived of, any man of 
the ^oup might have as good a nght as any other to be 
called father of any child Dorn within it. But there can 
be no doubt about a man's relationship to his mother. 
In the case of mother and child the parentage is known 
with certainty, and therefore, on Mr. Morgan’s hypothesis, 
a man should in the Malayan system have had only one 
mother. Now that system applies the term for mother 
to many women besides the actual mother — mother's 
■hters, rather' s sisters, uncle's wives, and so on, if not 
indeed to all women of the mother's generation. Here 
than the hypothesis breaks down ; and the point at 
which we find it breakmg down is really the only point 
at which it can be tested The relationship between 
mother and child, too, which is confused or ignored in 
tlie Malayan system, is the one relationship oi which it 
can be said with confidence that no system really founded 
on Telationship could fail to recognise it. The explana- 


tion Mr. Morgan offers is that m the Malayan system the 
relationship of stepmother "is not discnm mated,'' ojid 
there being no name for stepmother, stepmothers had to be 
called mothers, because " otherwise they would fall with- 
out the system” And he has what may be called a 
subsidiary hypothesis to account for there having been 
I no discrimination between stepmother and mother. It is 
that the affijiation of children to the groups of men and 
of women to which they belonged would be so strong 
"that the distinction between relationships by blood 
and by affinity would not be recognised in every case." 
The fact of motherhood w'ould be made little of, that is 
— there would be no discrimination between stepmother 
and mother — because the whole group would he, by a 
child, regarded as its mother But this is equivalent to 
saying that, from the nature of the case, it was not to be 
expected that note should be taken of the relationships that 
could be known , and that is to abandon the hypothesis — 
as well as to deny us all chance of judging whether it is 
a good or a bad one. Possibly explanations of the 
failure of his hypothesis, such as Mr Morgan suggests, 
might have some weight were he accounting for the 
Malayan terms as terms of address ; but he takes them 
to denote actual relationships "as near as the parentage 
of children could be known And no explanations can 
get over the fact that the Malayan terms are equally 
extensive in their application where, in the consanguine 
family, parentage would be known with certainty, and 
where it would not be known at all The consanguine 
family is clearly a bad hypothesis It might be thought 
it would hardly seem to anybody a plausible one ; but 
Mr. Morgan always speaks of it as if it were among the 
best vouched of historical facts, and we arc bound to 
say that Mi Howiit believes in it as implicitly as Mr 
Morgan 

To show the hypothesis of the consanguine family to 
be unstateable is to undenmne Mr. Morgan's whole 
history of marriage and of the family But Mr. Morgan 
has piopounded a hypothesis as to the second foim of 
niariiagc and the second form of the family, and as it is 
at this point that Mr Fi'^on (who does not quite believe 
in the consanguine family) lends him his advocacy, it is 
ir dispensable that we should give some account of it. 
Punaluan marriage, upon w hirh was founded the piinaluan 
family, was introduced by some reformatory movement, 
according to Mr Morg.-in, to put a stop to the evils 
Attendant upon brother and sister marriages It existed 
in two forms In one form of it a group of men, brothers 
or reputed brothers, had in common their wives who 
were not their sisttrs and 1 ot the sisters of each other ; 
in the other form, a group of women, sisters or reputed 
sisters, lived in common with husbands who were not 
their brothers and not the brotherb of each other. 
Punaluan mairiagc has not been observed at any time 
anywhere any more than the consanguine family , but 
Mr Morgan believes that, in both its forms, it has 
existed every wheie, and probably during many ages, 
A correspondent wrote to Mr Morgan stating that ni 
the Sanawich Islands men who^e wives were sisters and 
w'omen whose husbands were brothers called each other 
punalua, which meant dear friend or intimate companion 
And possibly drawing his bow at a venture, "the rela- 
tionship," he said, " 15 rather amphibious. It arose from 
the fact that two or more brothers with their wives, or 
two or more sisters with their husbands, were inclined to 
possess each other in common '' Whether conjecture or 
fact, this amounts to very little , but it was this which 
gave Mr. Mor^n the suggestion of punaluan marnnge 
For proof of his hypothesis he again relied upon thetenm 
he had collected — and at first upon its fitness to ex^in 
those same Malayan terms which, as we have seen, nave 
more than enough to do to bear the weight of the con- 
sanguine fattnlv. In his latest work (“ Ancient Society") 
he holds it to be proved by a nomenclature considerably 
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different from the Malayan — his second order of terms 
which he has named the Turanian system of relationships. 
He regards the terms in this system also as accurately 
describinff, as near as the parentage of children could be 
known/' the relationships existing at the time when they 
came into Ube. It differs from the Malayan in including 
words for cousin, uncle and aunt, and nephew and niece — or 
words which Mr Morgan has so translated, 1 1 will be found, 
however, that Mr Morgan does not use the punaluan family 
in accounting for any one of the Turanian terms. Those of 
them" which coincide, or partly coincide, with the Malayan 
terms he had already accounted for by the hypothesis of the 
consanguine family, and he does this over again , the others 
he accounts for, or tries to account for ("Ancient Society,” 
pp. 443-445), by means of exogamy alone. His reasoning 
15 exactly what it would have been had the punaluan 
family never occurred to him. Indeed it has been an 
embarrassment to him , he has had to keep it out of his 
reasonings. For the punaluan family is, ex hypothesi, in 
two forms, and neither form could, "as near as the parent- 
age of children could be known," yield both the Turanian 
sense of father and the Turanian sense of mother. Where 
the husbands were punalua, Mr Morgan's reasoning 
would make them all, though not brothers, fathers of 
children born within the group, and it would exclude 
their brothers from being considered fathers. But, in 
the Turanian system, a father's brothers are called 
fathers Similarly where the wives were punalua, Mr 
Morgan’s reasoning would make them, though not sis- 
ters, all mothers of the children of each of them, and 
would exclude their sisters from being considered as 
mothers But, in the Turanian system, a mother’s sisters 
are called mothers, Mr. Morgan has not failed to see 
this, and he has actually again framed a subsidiary 
hypothesis to give his hypothesis of the punaluan 
family a chance of living This is (see "Ancient 
Society,” p. 445) that where a group of sisters married 
men who were not brothers, they also became the wives 
of all the brothers "own and collateral" — that is, all 
the brothers and onc-half of the cousins, however far 
removed — of each of their husbands , and, similarly, 
that when a group of brothers married women who were 
not their sisters, they also became the husbands of all the 
sisters and one-half of the cousins of each of their wives 
All that need be said of this subsidiary hypothesis is that 
It gives quite a new look to the punaluan family — and 
that the effect of it, like that of the secondary hypothesis 
formerly noticed, is to deny us all chance of judging 
whether the principal hypothesis is a good or a bad one 
The justification offered for it is that "the system (the 
Turanian) treats all brothers as the husbands of each 
other^s wives, and all sisters as the wives of each other’s 
husbands, and as intermarried in a group" — but that is 
equivalent to saying that the system has taken no impres- 
sion of the punaluan family, and gives no countenance to 
Mr Morgan's hypothesis. As, apart from " the system/’ 
he finds nothing to say for it, it is difficult to see how 
any one can resist the conclusion that that hypothesis 
must be dismissed, and that it must be ranked among the 
wildest chimeras that have'ever possessed tbe^brain of a 
man pf science. 

Now, do Mr. Fiaon and Mr. Howitt give m any degree 
to Mr. Moron's hypotheses the support of which they 
are in need? The answer must be no— and must be no 
even if we receive as facts the assumptions as to fact 
from which they set out. Mr. Howitt accepts both the 
consanguine family and the punaluan family, while Mr. 
Fison offers himself as the advocate of the latter only. 
But Mr. Howitt has nothing new to say for the con- 
sanguine family , he believes in it, and argues from it as 
if it were known historical fact — that is all ; and so of it 
no more need be said. What then do his colleague and 
he find to say for the punaluan family? Literally, not a 
word Mr Howitt simply takes it for granted as he does 


the consanguine family, Mr. Fison, in beginning, under- 
takes to show that it results logically fro 11 his hypothesis 
— for it is no more than that — of "exogamous inter- 
marrying divisions." but he does not attempt to do so. 
And, in fact, his "intermarrying divisions^' are auite 
different from the punaluan family, and leave no need for 
It, and no room for it , that is, his hypothesis is different 
from and exclusive of Mr. MorganU In Mr Fison’ s 
hypothesis, a group of men who are considered brothers 
and a group of women who are considered sisters — being 
the men and women of the same generation in two 
divisions which intermarry with each other, and only 
with each other — arc by birth husbands and wives to 
each other ; whereas, in the punaluan family, when the 
husbands are 'brothers the wives are not sisters — they are 
punalua ; and when the wives are sisters the husbands 
are not brothers— they arc punalua Men who are 
brothers are restricted to women who arc each other’s 
sisters, on Mr Fison’s hypothesis , but, on Mr Morgan’s, 
men who are brothers marry women who, as a rule, are 
not each other’s sisters The marriage Uw shown in 
Mr Fison' s hypothesis would have to be given up before 
the punaluan family could have a chance of issuing out 
of toe intermarrying divisions Then, as Mr. Fison 
justly observes, his intermarrying divisions "would have 
precisely the reformatory effect " which Mr Morgan 
attributes to the punaluan family — so that, given the 
divisions, the punaluan family would not be needed for 
reformatory purposes , and as Mr. Fison’s view is that 
the totem clan grew up within Ins divisions, while their 
marriage law still subsisted, the punaluan family would 
not be needed to give birth to the lAan (which Mr Morgan 
says it has done). And, clearly, there would be no more 
room than need for it. It thus appears that, instead of 
supporting the hypothesis of the punaluan family, Mr, 
Fison has put it aside, and offers an improved hypothesis 
(suggested, no doubt, by Mr. Morgan s) in place of it 
We have seen that he does not accept the consanguine 
family either. He does not, indeed, repudiate it. But 
to connect it with his intermarrying divisions seems to 
hini so difficult that he thinks the one could have been 
changed into the other only through the intervention of 
" a higher power.” He is not afraid of the ridicule to 
which he might be exposed were he to account for the 
first formation of the divisions by such a hypothesis , but 
he thinks it unnecessary to go behind them We have 
now shown m what manner Mr. Fison supports Mr. 
Morgan — and we have shown that Mr Morgan is m no 
position to give any support or countenance to him. 

To show that the Turanian terms would result logically 
from his own hypothesis is what Mr Fison has attempted. 
There are in a tribe two divisions which do not permit 
inamagc within the division, and are restricted to inter- 
marrying with one another. All the men in one division 
are the husbands of all the women of the same generation 
in the other , the wife does not come into the husband's 
division ; and descent is reckoned through the mother. 
The group of men marries the group of women , and it is 
the group that is husband, the group that is wife, the 
group that is father, mother, son, or nephew, every 
person in it taking, however, all the relationships that 
arise to it Such is the hypothesis. Seeing that the 
relationships are called group relationships, it might be 
thought that Mr Fison considered the Turanian terms 
to have been, in the first instance, something other than 
terms of blood-relationship, say terms of address ; but he 
denies that they are terms of address, and regards them 
as having been real relationships from the first. In what 
natural sense of relationship, however, a group — or the 
women in it other than the actual mother — can be mother 
of a child he does not tell us ; and till he can make this 
plain, his theory must be held to be as untenable as the 
hypothesis of the consanguine family. As for his demon- 
strations (Q E.D at the end of each) of the Turanian 
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terms^ we can scarcely pretend to follow them The 
terms which are apecially Turanian are laid down by him 
in dednitions, and these definitions are used in the 
demonstrations — so that, so far as these terms are con- 
cerned, he seems to assume what he 19 going to prove 
On p. 67 (Prop 12} he proves that certain groups are 
cousins by the mere statement of three definitions. What 
IS also odd is that, immediately after, he proves, by a 
process of reasoning, that the same groups are not 
cousins, but brothers and sistcrs-in-law. Similarly, he 
proves first that a group is another coup's nephew, and 
then that it is its son-in-law. This brings us to say that 
the terms which Mr Morgan has translated uncle, aunt, 
nephew, niece, and cousin, and which he regards as de- 
noting relationships, according to Mr Fison really mean 
father and mother-in-law, and brother and sister-in-law 
only, and express nothing except that a person is called 
father or mother, brother or sister, as the case may be, by 
a man or woman whom one is free to marry How these 
could, with group marriage, be more than terms of 
address it puzzles us to see What it is necessary to 
notice in tnese demonstrations, however — and nothing 
else is really necessary — is that while by hypothesis 
descent 15 reckoned through the mother — which must 
show that relationship had to some extent been the sub- 
ject of thought — and so far as descent is concerned, the 
father is a mere nonentity,” they all proceed on the view 
that the father, who on the hypothesis would be m each 
particular case unknown, is as much a relative as the 
mother Having said this, no more need be said of Mr 
Fison's demonstrations. It should be added, however, 
that the teims in use among relatives in Australia are, so 
far as Mr Fison can learn, in the mam Malayan— and he 
has no theory to account for the Malayan terms. He 
knows nothing at all of the terms in use among the 
Kamilaroi He has himself found the native terms 
" exasperatingiy puzzling." Several terms may be used 
by the same people for one relationship, and, as he says, 
matters other than relationship appear to be taken into 
account. The ceremony of initiation, for example, affects 
the words by which a man will designate another, though, 
as Mr. Fison says, it ''does not touch their relationship” 

As to the hypothesis itself, an essential part of it (and 
indeed of Mr. Morgan's hypotheses loo) is that, as regards 
the intercourse of the sexes, there should have been no 
mixing of generations — that only men and women of the 
same generation should have been husbands and wives. 
A generation, apart from particular families, can be 
defined only loosely, but for Mr. Fison’ s purposes it 
should be definable with some precision At any rate, 
his theory requires that the elderly men should have been 
kept separate from the young women, and the young men 
from the old women But what an assumption this is — 
especially to make primarily of Australian natives, of 
whom nothing is better known than that the elderly men 
monopolise the women, and especially the young ones, 
and that a young man (though much license is allowed) 
hardly ever gels a wife, unless it be an old one, except 
by running away with her. This assumption, experience 
being dead against it, is of itself enough to put out of the 
field the hypothesis of which it forms a part, The idea 
of intermarrying divisions with groups of husbands all 
brothers, and groups of wives all sisters, no doubt sprang 
out of the hypotheses of Mr Morgan, but apart from Mr 
Morgan, it has a history which must be told Briefly, it 
was suggested by a traveller's mistake. 

In 1853 the Rev. William Ridley, a Presbyterian 
clergyman of Sydney, published a statement as to the 
marriage rules of the Kamilaroi, which statement is now 
known, on Mr Ridley^s own authority, to have been 
essentially erroneous. Mr Fison still treats it as entirely 
true, and treats all later anc^ more correct information as 
if it gave facts of a later order, Mr. Ridley said that the 
Kamtlaroi were divided into four castes of men and 


four of women, and that (with one exception) the men 
of a caste could marry only women of one other caste. 
Murn, feminine mata , kubbi, feminine kubbitha ; kumbo, 
feminine butha, and ipai, feminine ipata, were the 
castes ; and he said that a murn could marry a butha 
and no other woman, and that his children were not 
murn and butha, but ipai and ipata , and that, simi- 
larly, a kubbi could marry only an ipata, his children 
being kumbo and butha ; and a kumbo only a mata, his 
children being kubbi and kubbitha j while an ipai, besides 
being free to marry any kubbitha, could many any ipata 
not of his own family — his children, when he married a 
kubbitha, being murn and mata, and when he mamed an 
ipata, kumbo and butha. Mr Ridley repeated this 
statement without change in 1855, and he told it in 1871 
to Mr. Fison with this amount of change, that instead of 
castes he now spoke of classes (in unhappy imitation of 
Mr Morgan), and of four classes, with men and women 
in each, instead of four classes of men and four of women , 
and that he described the marriage of ipai with ipata 
(ihat IS with a woman of his own class) as an mfrinrt- 
ment of rule— changes that may fairly be ascribed to the 
initiative of Mr Fison, Mr Fison, putting aside the 
marriage of ipai with a woman of his own class as an 
irregularity, and idealising Mr. Ridley’s statement, at 
once formed the hypothesis that all the men of one class 
originally were by birth the husbands of all the women of 
the same generation in the class with which they might 
intermarry. This, although he knew from Mr. Ridley 
that polygamy was largely practised among the Kamilaroi 
Much licence was allowed ; and the only word for spouse 
signified a person whom one is free to marry , and these 
two facts seemed to him to override Kamilaroi practice, and 
to prove that marriage had been communal, to begin 
In the same >ear (1871), however, Mr Ridley was again 
among the Kamilaroi, and sent to Mr Fison a statement 
which should have shaken his faith in his hypothesis — 
both because of the new matter it contained, and because 
there were m it what he himself perceived to be errors of 
observation Mr Ridley has published several state- 
ments since, all containing obvious errors of observation 
or slips of memory, and It is impossible to receive even 
his latest statement as final. But observe what his latest 
statement is, and compare it with Mr. Fison's hypothesis. 
It is that the Kamilaroi are divided into totem clans 
(iguanas, paddy-melonSj opossums, emus, blacksnakes, 
bandicoots) ; that every native has three names— a per- 
sonal name (carefully concealed), a ” class” name, and a 
totem name , that children take both the class name and 
the totem name through the mother ; that the men and 
women of every class are free to marry one another, 
provided they arc not of the same totem — and that, 
besides, murn may marry any butha, kubbi any ipata, 
kumbo any mata, and ipai any kubbitha If his 
statements can be trusted, mum and butha, kubbi and 
ipat.1, kumbo and mata, and ipai and kubbitha, who 
are free to marry one another, are never of the same 
totem— so that all the marriages which certainly axe 
permitted are marriages between persons of dinerent 
totems Mr. Ridley still leaves each class restricted from 
intermarrying with two others. So much of his original 
statement he has not yet found to be wrong. But the class 
name does not prevent marriage within the class. The 
notion that the Kamilaroi were in intermarrying or husband 
and wife "castes” was certainly erroneous Is it likely 
then that the class-name is any bar to marriage outside the 
class? Is It not far more likely that there is still some- 
thing for Mr. Ridley or some other inquirer to find out, 
and that, in the main, identity of totem is the only bar to 
marnan^ We say in the main, because it is very likely 
that there are also regulations to prevent marriage 
between persons near m blood who are of different totems. 
Mr. Lance, who is a great authority with Mr. Fison, and 
who was Mr. Ridley^ first informant, had got into his 
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head that the Kanulann were divided by their names into 
castes with the marriage law which Mr Ridley first 
described, and, meeting with an ipai whose wife was an 
ipata, he regained him as a daring transgressor of the 
customary rule. The man told him that he and his wife 
were free to marry because they were not of the same 
mudji (totem) ; and, thereupon, Mr. Lance (who evidently 
had nerer before heard of totems) told Mr. Ridley that 
the ipai were privileged above their neighbours in being 
free to marry women of their own class who were not of 
the same family with them, and Mr. Ridley told the 
world that th^ were the aristocratic caste among the 
Kamilaroi (He has since stated that the murri are the 
anstocratic class.) This is the sort of observation we 
are questioning Had Mr. Lance seen in operation a 
rule intended to prevent, say a man from marrying his 
own daughter, he might easily have magnified it into a 
rule prohibiting two whole “castes" from marrying. 
And in all probability it was something like this he 
did. It IS the ludicrously wrong impression he had 
before he met the ipai aforesaid that Mr p'lson has 
taken for the basis of hn hypothesis — ^but from even that 
to the hypothesis is a tremendous jump And, after all, 
even if we overlook the inadmissible assumption which 
forms an essential part of the hypothesis, it appears not 
to be good for anything 

What have been called caste or cla-is names appear, so 
far as the evidence goes at present, to be names merely, 
and to have no effect on the right of intermarriage. The 
system of naming is certainly very peculiar The names 
alternate in successive generations That is not in itself 
peculiar , but the same name is taken by all the sons, the 
same name by all the daughters Thus ipata' s children 
are the sons all kumbo, and the daughters all butha , and, 
again, butha's children are ipai and ipata It is a 
pretty widely spread system. Mr Howitt says that, as 
far as he knows, it prevails among all Australian tribes, 
but this 15 going a vast deal too far ; and is calculated to 
undermine faith in Mr Howitt's judgment, for it plainly 
does not prevail among the Kumai whom he himself has 
described His report shows nothing like castes or 
classes among them, the men, he says, are all called 
yeerung (emu-wren) by the women, and the women all 
djeetgun (superb- w arbler) by the men , but this (whatever 
It may mean, and it may mean very little) does not divide 
the Kurnai into anything other than men and women Mr. 
Fison has had from a number of correspondents state- 
ments which he takes to mean that among tribes other 
than the Kamilaroi which have this system of naming, 
there » no marnage between persons of the same name; 
but Ins correspondents are neither, as regards opportunity 
or observing power, above Mr. Lance ; and Mr Ridley's 
study of the Kamilaroi, imperfect as it has been, gives 
the only evidence that can be regarded as trustworthy. 
Mt Fison has amended the list of marriages allowed 
among the Kamilaroi, given by Mr Ridley, as he says, 
on later information , but anonymous information cannot 
be thought of much value on this matter as against the 
authority of Mr Ridley. Mr Fison is too easily satisfied 
with anything that seams to make for his view to be 
indlv trusted in such a matter We find him inferring 
from ihere being no marriage between blood-relations^ 
which may mean totem dans — among people who have 
the class names that there is no marriage within the class. 
We find totem clans, too, reported to him as classes and 
ranked by himas classes ; and divisions," which probably 
mean totem clans, are also ranked by him as classes. On 
the other hand he candidly gives at least one case in which 
the classmames are said not to restrict marriage. He gives 
at the very beginning of his book a native legend of brothers 
and' sisters having married at the first— a legend which both 
Mr Morgan and he make much of We are surprised, 
however, at Hta missing the true point of it. What it 
exhibits is not a movement to " intermarrying divisions “ 


or clasps, but to the establishment of totem clans. 
TAgs£ are all the natives seem to have thought m need of 
escpianation. 

We should hive been glad to notice Mr. Hewitt's 
account of the Kurnai at some length, but we must be 
brief. The Kumai have kinship through males and exo- 
gamy — that IS, prohibition of marriage within the kindred ; 
and as was to be expected m such a case, the kindreds 
form local tribes. He does not expressly tell us whether 
or not these clans or local tribes are distin^ished by 
totems (which shows that he meant to be careful, and that 
his infoimation was very far from being complete), but 
incidentally he lets out that they are. When a Kurnai 
young woman meets a young fellow who, being a stranger, 
looks as if he might make a husband for her, Do you 
eat kangaroo, opossum, blacksnake ^ is her first question 
after saluting him Presumably the animal she names is 
her own totem If the stranger may eat it he can marry 
her As for his discovery of marnage by elopement, we 
have no doubt that it is (as a missionary mend of bis, Mr, 
Bulmer, hinted to him iL must be) a mere product of 
misconception Young men among the Kurnai, he says, 
could get wives only by eloping with them on the proposal 
of the women This may be , an Australian young man 
could scarcely ever get a wife except by running away 
with her But how did the elderly men get their wives ? 
He appears never to have asked that. But he is aware 
that there was a system of exchanges The Kurnai are 
polygamous, and no doubt among them, as among other 
Australians, the elderly men had, by means of exchanges, 
nearly all the young women for wives Mr Howitt 
writes so candidly, and his account of the Kumai is in 
many respects so interesting, that we should gladly have 
brought ourselves to think better of this discovery ol his 
Hut after reading Mr Fison' s most amazing account of the 
origin of marnage by elopement, we find ourselves shut up 
to holding that it is simply a big blunder Nothing else 
could have elicited so preposterous an explanation But 
such words as preposterous fall harshly on the ear, and 
we would part from our authors without unkindness 
Their exertions to advance a growing science are truly 
commendable. If the result has been rather to mystify 
than to cluadate, there is but one more illustration of the 
way in which good intentions, industry, and ingenuity 
arc wasted when men have started m the wrong track. 

D MacLennan 


NOTES 

The evening discourses at the meeting of the Bntish Associa- 
tion at York will be delivered by Prof. Huxley and Mr Spottia- 
woode. Mr Huxley will speak of the " Rise and Progress of 
Falzontology ” on Friday, September 2, and Mr SpotUiiWoode 
'* On the Electric Diuborge, ita Forms and ils Functiona," on 
Monday, September 5. 

The Honorary' Fellowship of the Royal College of Surgeons 
in Ireland was on 'Wednesday last week conferred on Prof 
Helmholtz, and the Ho norary Degree of LL.D. by the University 
of Dublm. On Monday night, at an ordinary meeting of the 
Royal Society of Edinburgh, Sir William Thomson in the chair. 
Prof, Helmholtz read a paper on "Electrolytic Conduction." 
There was ■ crowded attendance, and FroL Hdoiholtz wm 
warmly received. 

On Monday the National Fisheries Exhibition, which has 
been organised at Norwich under the care of numerous public 
bodies, from the Board of Trade downwards, was opened by the 
Prince and Princess of Woles. The exhibition is divided into 
SIX dasaes, os follows i— f . Piscicalture and shell- fish oaltsm ; 
2, Models, trawling gear, drifting gear, oanvu end ropes, and 
inland fishing tackle, 3. Life-saving apparatus, lamp'i, fog-horns, 
signalling, &c., architectural plans for fish markets, fish-curing 
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miiblishmentb, fishvansi and fishermens clothings 4. Pictares, 
utilimlioii of condemned fieh and fiih refube as a manm e, and 
the cleansing of sewage- polluted btreamb ; 5. Driedj' salted, 
Bmoked, and tinned fish, shell fish, fish oils, m^inuie, and disin- 
fectants, aquatic flora and fauna, and birds which prey upon 
fish , 6. Loans There is m the last cln^s a hnr* coUciLlion 
of casts made hy the late Frank Buck land, which hns been 
lent by the authorities of South Kensington Museum Ihe 
exhibits of preserved specjnien^ of aqimtic, or rather fish eating, 
birdi u also highly inlerebling and instructive. In the class 
devoted to the culture of fibh there are a large number of tanks, 
trough^i ^nd the various appliances for hatching the ova of fi'ili, 
for rearing the young fry, &c There are also shown live fish in 
a series of aquaria, amongst which are specimens of nearly eveiy 
vanety of fresh-water Ash indigenous ti this country, the local 
fauna being especially complete Next week we liope to give the 
address \^hich Prof Huxley, who la now one of the Inspectors of 
Fisheriea, delivered in connection with the Lxhibitioii 

FnoM the Sydmy Morning He f aid \ie are glad to learn lliat a 
zoological station IS at last to be established at Watson's Pay, 
under the direction of Uaron N. de Mikluuho Moclay, on a 
small giant of land obtained from the (iovcriioicnt After a 
lengthy absence at the MeUne'^ian Islands and in Queensland he 
has returned with the intention of remaining in Sydney until he 
can complete what he bcg'in in 187S, and see the zoological 
station hrmly established. 1 he land granted by the Government 
at Watson’s Bay is situated near Camp Cove, and is about half 
an acre m extent Upon this a cottage of five work-rnomi I 
will be erected, and this building will be for the use of naturalists 
who visit New South Wales for the purpo e of aludymg the 
zoology and botany of Anstrnlia Tlie G iverumenL, undei stand- 
ing its scientific value, liAve given ^^hat assistaucc they can, and 
have promised that if 300/. be collected by private subscription 
.1 Bunilar tium will ba oontnlmtcd towards the expense of erecting 
the building from the public revenue The subscriptions iqi to 
the present amount to about 200/, and it iq hoped theie will be 
no difficulty in obtaining the balance which will ba necessary 
for forming the zoological station on the ^mall scale contem- 
plated for a beginning I'his station will be the first of the 
kind in the southern hemispheie, and >m 11 supply a seiijus 
want. 

The death is announced, it the end of February Inst, of Mr 
Gerald KrefTt, the Auslralieiii naturalist Mr. Kiefft wa't born 
m Brunswick, Germany, in 1830, and early conceived a taste for 
natuml liutory. After spending some time m the United Stales 
he went to Melbourne in November, 1852, Mr KrefB was 
selected to accompany the collecting expedition fitted out hy the 
Ticloniin Government, 1858 Having succeedctl the leader in 
command of the party he returned to Melbourne with a large 
collection of specimens and a well-filled portfolio, ami via.s 
engaged by Prof. M*Coy as assistant in the Museum He gave 
a report in full about the animals obtained and an account of the 
manners and habits of the abirigmils, illu'itralcd by numerous 
sketches He then resigned hU position and retamed to Ger- 
many In 1S59 he again Left home for foreign lands, ha^ang 
obtained from the Hamburg hrm, Messrs. Godefifroy and Son, 
a frae passage for a tnp round the world, and after n two 
months' sojourn in South Africa he Look up his quarters in 
Sydney, being appointed secretary to the Australian Mu'-eum 
and assistant to the late Dr Pittard, its curator. On the death 
of that gentleman Mr. KrelTt succeeded to the vacant curatorship 
IB 1861. During the latter yean of his appointment he had a 
series of disagreements with the trustees of the Mui^eum, which 
resulted in his leaving that institution, September, 1874 Mr. 
KreIR wu probably the fir^it man who thoroughly studied the 
reptilM of Aastralia Mr Kreflt wa^ a F.L S., C.M,Z,S , and 
Member of various otlier lesrned sociebe^. 


AmONU Mr Murray’s forthcoming works are the following ! — 

I "The Formation of Vegetable Mould throngfa the Action of 
Worms, with Ob^vatlons on their IlabiN,” by Charlc* Darwin, 
F R S. ; ** The Life and I-etters of the late Sir Charles Lyell, 
j liorl edited by his Hiiter-in-law, Mrs*, lyell, "The Land of 
I the Midniglit Sun,” being a narrative of bummer and winter 
I journeys through Sweden, Norway, Lapland, and Northern 
I Finland, by Paul B du Chaillu, of gonlla fume ; also a seoond 
I and revised edition of Mr. W. H White's " Manual of Naval 
' Architecture.” 

I 

At the meeting of the Sanitary Institute of Great Britain on 
April 13, Dr. Richardson read a paper of buggebtions for the 
management of cases of small-pax and of other inFecUous 
di&eases in the metropolis and large towns. Dr Richardson 
maintaiRB the thesis that there should be no aggregation of in- 
fcclioiis ca,c& m large central mditutuins, and describes the 
objCLliuns to such aggregation, lie buggests further that the 
''Ouitary committee or authority in every parish should have a1 
the bpccial centres of nifeclion m each of its districts thor.mghJy 
mapped out, and that it sliouM know , on a calculation of cases 
occurring in quinquennial periods, w'hat is the permanent accom- 
morl.atiun required for its infectious sick He urges that the 
rcrpiircd accommodalion being known, the local authorities 
should keep ready at all limes wnthin the pBri>^h such necessary 
accommodation in small hospitals situated in different parts of 
the pandi or locality Dr. Ricliardson described what he thought 
should be the sue, mode of coiislructinn, and pjsition of snch 
hospitals — (/i) That each hospital should not be larger than is 
sufficient to receive twenty-four persons at one time (d) That 
each should be constructed on Ihe > separate system for the 
patients (<} That each should be constructed of non, so that 
jt may at any time be absolutely purified by fire tin ougbout alJ 
its structure, (r/) That each should be- placed on the upper 
storey of a budding, forming in fact the tnp storey of one or 
more houses, so that it may be lighted and ventilated directly 
fiom its roof, (c) That all the air that posses out of the hos- 
pital when it IS occupied by infecbous ])ersou5 should pass 
through fire (/) lhat each pEitieiit should be carried into 
the hobpital by n valve d lift, whiuh lift should pass through a 
shaft, so as to draw up air dunng its ascent, and winch should^ 
w hen required, be effective for flushing the hospital isith air. 
Dr. Richardson entered into the subject of the orgatnsaLion of 
these hospitals in respect to gencTul supervision and nursings 
Under this head he recommends— (n) That the general super- 
vision should be in the hands of the Mixlical Officer of Health. 
(^) That the nursing, also under the supcnri'uou of the Medica] 
Officei of Ilcnllh, should be earned out by trained miraes, who 
niiglU be educated to their work in the Union mfirmnnes Lastly 
he suggested that the medical attendance should be conducted by 
a special staff of duly qualified medical men acting under the 
Medical Offictr of Health and responsible to the local authority, 
by whom they should be app-oved and remunerated. An lUte- 
lesting discussion followed, which was adjourned to the Z7th inst 

Under the au.)pm of the National Health Society the fol- 
lowing Drawing-Room Lectures will be delivered at 23, Hertford 
Street, Mayfair (by kind permission of Mr. Charles Matthews), 
to commence at 4 o’clock p.m, . — Friday, April 22 Prof, 
hleeming Jenkin, F.R S., "Sanitary House Inspection", 
Friday, April 29 ■ Dr. Robert Farquharson, M.P (formerly 
Medical Officer of Rugby School), " Health in Public Schools ' j 
Friday, May 6 ■ Mr. C. N Crcsswell, " Sanitary Relations of 
Local Self-Government ” , Friday, May 15 : Mr. Henry Power, 
M B , F.R C.S., "Care and Education of the Eye" , Fnday, 
May 20; Dr. Siemens, F.R S , LL D., "Stoves and Grates" ; 
Fnday, May 27 : Mr. Ernest Hart, M.R.C.S., " Recent Progresi 
in Health Knowledge ” Tickets may be obtained from the 
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secretary at the officea of the Societyp 44, Bernera Street, on 
Mondays and Fridays from a to 5, or will be forwarded by post 
on application. Patronesses; H.R.H. Princess Christian j 
H.R.H, Princess Looise, Marchioness of Lome; H.R.H, 
Princess Mary Adelaide, Duche<;s of Teck. The president of 
the Society ia His Grace the Duke of Westminster, and the 
Chairman of Council, Mr. Ernest Hart, M.R.C.S. The objects 
of the Society are to diifuse sanitary knowledge in every possible 
way, by the delivery of simple practical lectures on air, ventila- 
tion, food, and cookery, the prevention of the spread of infectious 
disease, and kindred sabjects, at working men’s dabs, mothers' 
meetings, and elsewhere, in all parts of London and the suburbs , 
by the circulation of Fanitaiy tracts and papers ; by encouraging 
the teaching of the laws of health in high schools and Board 
schools, by offenng prizes, Ac., to both teachers and pupils ; and 
to secure open spaces for the healthy recreation of the people 
Membership is constituted by the payment of 1/. u, annually ; 
life membership by the single payment of 10/ los Commum* 
cations to be addressed to Miss Lankestcr, the Secretary, at the 
offices of the Society, 44, Berners Street, Oxford Street. It is 
evident that this Society has adopted effectual means to do a 
good and highly necessary work ; it deserves the heartiest 
support from all who can in any way lend a helping hand. 

Two Art Exhibitions were opened under the auspices of the 
Sunday Society on Easter Sunday, one at Whitechapel, the 
other in New Bond Street, That at the East- end consisted of a 
L.oan Collection of Paintings, &C , organised by the Rev. S. A, 
Barnett, to which the Council on Education contnbuted largely 
from the National Collection at South Kensington More than 
35^0 persons visited the Exhibition during the day, it being open 
from 2 till 9 pm. The West-end Exhibition was the first 
Exlubilion of the newSoaety of Painter- Etchers at the Hanover 
Gallery, and this was visited by about 578 members of the 
Sunday Society between the hours of 4 and 6 30 p m. On 
Sunday, April 24, this Exhibition will be open to ticket-holders. 
Free tickets may be had by ail who make a written application, 
inclosing a stamped and addressed envelope to Mr, Mark H 
Judge, Hon. Sec of the Sunday Society, 8, Park Place 
Villas, W. 

The second series of meetings organised by the Sunday 
Evening Association at the Neumcyer Hall was brought to a 
successful close on Easter Sunday by a lecture on "Lessing,” 
by Mr. Moncure D. Conway, The hall 1 was 'crowded, and at 
the close it was announced that the first annual meeting of the 
Assoaation would be held in May, and that in the autumn the 
Committee intended to organise a senes of meetings m the 
different Metropolitan suburbs, in order if po8<;iblc to start local 
branches. The object of the Sunday Evening Association is to 
bnng together all persons who, eitimating highly the elevating 
influence of music and the sister arts, literature and science, 
desire by means of meetings on Sunday evenings to see them 
more folly identified with the religious life of the people. The 
subscription Is u td, per annum, which may be paid to the 
treasurer, Mr. Godfrey Shaen, 15, Upper Fhillimore Gardena, W 

Wg take the following from the Electrician — The following 
correcpondence over the telephone wires yesterday, says the 
Kansas City Times, Is a further proof of the fact that no one 
but a bald-headed man could do without one : — *' Hello, 
central I ” " Hello I ” Connect me with the signal bureau.” 

AU rlght^o ahead.” " Hello, signal I ” » Hello I ” " la 

It going to thaw to-day?” "Yci, there are indications.” 
'^How'i the wind?” "Getting round to the south.” "Do 
you think I can safely have my hair cut?” " Wait a minute 
until 1 consult the barometer, thermometer, and wind gauge.” 
(Silence for half a minute.) " Hello I ” " Hello ! ” " Yei, 

you can go ahead. There won’t be any change to speak of for 


the next twelve hours. There is a cold wave moving up the 
Ohio River, and a snow-storm is reported at Cheyenne, but If 1 
were you I'd take my chances on the hair-cutting,” " All right 
— much obhged ” “ Good bye ” 

Mr. Pfoundks has reprinted, in a separate form, his short 
but interesting paper at the Anthropological Institute, on the 
"Japanese People 1 their Origin and the Race as It now 
exists.” 

The usual meeting of delegates of the Sociiites Savantes take^ 
place thi^ week at therSorbonne on a somewhat enlarged scale 
It is ihe iir^t time that members of ParUian societies will meet 
in combination with their provincial brethren 

A NLW fortnightly journal, JJElectncven, has appeared m 
ParM. 

The Times Swiss correspondent slates that the acclimatisation 
of the ibex in Switzerland would appear to be so far a success. 
The herd which was turned out some time ago in the Gnsoni is 
reported to have got through the winter without damage and as 
being at pre<^ent in an excellent state of health. 

A CORRESPONDENT of the Daily Neivs points out that the 
exact lime of the great Chios earthquake on the 3rd inst. was 
1 50 p m, 

No 2 of vol ill. of the American Antiquarian and Oriental 
Jotifnal (Chicago, Jameson and Morse) contains several contri- 
butions relating to American archxology, cispccially on the 
monnd-builderB The editor, the Rev S D. Feet, has an article 
on the military architecture of the emblematic mound -builders, 
and there are vanoufi other contnbutions from various parts of 
the States hearing on the life and works of the prehistoric 
peoples of America In the Oriental department various inte- 
resting points connected with Eastern antiquities are discussed. 

Prof Cornelius Doelter of GraU has safely returned 
from his journey to West Afnca. lie has brought home 
miiieralugical and ethnographical collections. 

The Report of the West Kent Natural History Society 
speaks of its continued prosperity. It contains an interesting 
address hy the President, in which he points out certain im- 
portant bearings of recent researches on light. Speaking of the 
Blackheath holes, the President is inclined to think they are 
over the sites of pockets or pipes in the chalk, and that 
the cause of the buhsidence is the drawing away of the 
subsoil by the action of water, the subterranean drainage pro- 
duced by the pumping up of the water by the Kent Water Works 
at Deplford, drawing away sand and chalk m mechanical 
suspension. 

The following are among the papers in the Transactions 
of the Cambcrland Association, part v. : — "Distribution of 
Boulders in West Cumberland,” by J. D. Kenifall, F.G.S. ; 
" Soul-Cells and Cell-Souls,” from the German of Haeckel, by 
the Rev. C. H Farez , " The Influence of Geological Structure 
on Scenery,” by Mr. Kendall ; "Ihe Local Museum and Its 
Relation to the Natural History of the Dlatrict,” by Mr. James 
Arlosh , " The Moths of the Distnet,” by Mr. George Dawson ; 
"The Character and Distribution of the Diatomacea,” by Mr. 
B. Taylor; "Notes on Inglewood Forest,” by Mr. John 
Jackson. 

An Electric Railw ay is being laid down in the grounds ol the 
Crystal Palace. 

The Academy of Natural Sciences of Philadelphia are giving 
Spring courses of instnictlon in Invertebrate PolEcontology and 
Mineralogy. 
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The additioDB to the Zoolopcel Society^ s Gardens daring the 
put week include a Common Rhea amencapia) from South 
America, presented by Mr, A. D, M. Stewart, a Mountain 
Ka Ka (Nestor notabths) from New Zealand, presented by Dr. 
A do Lantour, M.R.C S , an Undulated Gras^ Parrakeet 
(MdopsUiacus undulatus) from Australia, two Californian Quails 
(Calhpepla califormca) from California, two Common Quails 
(Coiuruix eommunis)f a Greenfinch (Ltgunnus c/thris), a Gold- 
finch (Carduelis elfgaris), two Chaffinches (Rringtl/a ca/eds), two 
Common Crossbilh [Loxta cun’trasira), a Common Lapwing 
(VaHelitiS crisiatus), British, a Paired Dove (Geopeha strtata)^ a 
Nutmeg Bird (Afu/tia undulaUi) from India, two Rufous necked 
Weaver Birds (IJyphantorms ttxtor) fiom West Africa, two 
Mecca Pii'eons (Columba tmas^ var.), from Tunis, presented by 
Mr 11 . II Johnston; a Green Tnitle (Chdone virtdis) from 
West Indica, presented by Mr. J C Robinson, R M.S. Duft- 
tobin Castle • a Common Viper (Viper l>erus\ two Common 
Snakes (Tropidonotus natrix\ British, presented by Mr J. Poyer 
Poyer; a Red-faced Saki (Biachyurtis mbicundus), a Horrid 
Rattlesnake (Crotalus Aontdus) fiom South America, a Brown 
Bear (f/rJKJ flrr/iij) from Spain, a Gieat Kangaroo (Mairopu^ 
gigantfus), two Ursine Dasyiires (Dasyurus ursinui), three 
Vulpine Phalangers (Phalangista vulpina) from Australia, de- 
posited , a Beisa Antelope (Oryx fieisa), a. Banded Ichneumon 
(Hef pedes fasetaius)^ a Squirrel like Plialaiigei (Phalangista 
sciureus)i born in the Gardens. 


OUR ASTRONOMICAL COLUMN 

The Solak Parallax — M. Fuiseux, m a communication to 
the Academy of Sciences of Paris, discusses the numerous 
micrometrical measures made during the last transit of Venus 
by MM Mouchez and Turquet at St. Paul's, and MM, Plcunais 
and Bellanger at Pekin. If these ob'^ervations had possessed a 
high degree of precision he considers that they would have fur- 
nished a very exact value of the solar parallax, but unfortunately, 
BO for at least as regards the mea^tures at St Paul's Island, the 
conditions were extremely unfavourable , indeed in a note which 
followa M. Pmaeux's communication Admiral Mouchez remarks 
that the equalorials provided for that station had no special 
appliances for this closi of observation, and worse siill, 'Mes 
obEerrations ont ec6 faites exactement uu moment du passage du 
centre d’nn violent cyclone, pendant la courlc ^laircie qui 
accompagne la plus grande depression barometrique " 'Hie in- 
Blruments in fact were more particularly adapted to proposed 
observations of contacts, and were very weakly mounted ; oaal- 
latioiu were occasioned by -the violent wind, so that the prac- 
tised observers had no confidence 111 their results. Notwithstand 
ing theie circumstances M. Puiseux has discussed the measures, 
and from the combination which he regards as the most favour- 
able, where 81 obscrvationa that appear alTccted with consider- 
able errors are rejected, leaving 312 measures for calculation, he 
deduces for the value of silar parallax 9'' 05 the mean value of 
the corresponding residuals is o" 78, and the extreme residuah 
- i*' 98 and -I- a' 15. Considering that under such disadvanta- 

S OU5 conditions the observations accord pasiably, M. Puiseux 
inka thne are reasonable grounds to expect that with firmly- 
mouuted instruments micrometrical measures may be obtained at 
the approaching traiuit m 1882, which will furnish a pretty 
exact value of the sun's parallax. 

The Double-Star Herschel 3945 —The double-star to 
which Mr, Birmingham drew attention in Nature last week on 
the score of contrasted colours of the componenta and variability 
of the principal star has a longer history than is noted in his 
letter. It is found as a single star of sixth magnitude in Bode's 
Catalone, from his own observation, and is Canis Majons 164. 
Lalanoe observed both components on March 2, 1798, magni 
ude 5 and 7. On January 23, iBiJ, Sir John HcraSel, 
obeerving at the Cape, calli them 7 and B, "large star orange ; 
small, pale blue" . and on January 31, 1817, he estimated the 
magnitudes the same: "large star, very high yellow; imall, 
eontruted blue” , these obiervetiona occur in Sweepe jja end 
768. Amongst bis micrometi ical measures we find for (he epc^ 
*^37' <53 magnitudes 6} and 7, and for 1837-301 magnitudes 6| 


and 8, with the note "Orange and green, fine contrast of 
colours ” Next we have three meridian obiervations of the 
principal btar by ArgeUnder in vol. vi uf the "Bonn Observa- 
tions," on January 26 and March 13 and 14, 1854, inagnitudas 
noted, 5*5, 4' 5, and 5'o, and one observation of the companion 
on March 23 m the preceding year, when il was estimated 7*5. 
In llcjs and Argelamler the naked-e^e Citimate is 51D. Tlie 
components are ««epara(ely noted in Gould's Uranometna 
Argeimna A red, B 7. The slar does not occur in D' Agelet, 
Taylor, or in ArgeUnder's Southern Zones. The memi place 
for the beginning of the present yeans in R A. yh I im 31 80s., 

N.P.D 113" 6' 19" 4 

The Total Solar Eclitse of 1878 — In one of the hand- 
somely executed volumes which issue from the Government 
Printing Office at Washington, the U S Naval Observatory has 
published the detailed reports of the vanous expeditions orgamsed 
for the observation of the total eclipse of the sun on July 29, 
1S78, W'hich posses^, a high degree of interest A large number 
of w ood-engiavingi and lithographic plates accompany the 
reports There is also appended a brief account of the observa- 
tions made in California during the total solar eclipse of January 
II, 18S0 


THE EARTHQUAKE OF NOVEMBER 28, 1880, 
IN SCOTLAND AND IRELAND^ 

data on which the paper has been founded have been 
collected from upwards cf fifty stations, and special 
leliancr may be placed on the results, as a large proportion of 
these stations were lighthouses, iii each of which at the time of 
the occurrence there was a keeper on watek^ the earthquake 
having occurred after suosqt at a time when the lamps were 
lighted 

The paper at the outset gave the effects and nature of the 
shock experienced by various observers at those lighthnvue stations 
where the disturbance was Felt 

'Phe data acquired were then discussed, and the followong are 
the general conclusions arrived at ' — 

I. That the eaithquakc occurred in November, a month in 
which mail) of the Bntish earthquakes are recorded as liaving 
happened 

2 Tliat it occurred after a wel and stormy period, which had 
been preceded by an unusually dry hummer and apnng , that 
there was a widespread thunderstorm at the time, and lhat the 
barometer was rising slowly over tbe greater part of the west of 
Scotland , the average height of the barometer at the lighthouse 
stations at which the earthquake w'bs felt being at 9 a.m. 29 4 
inches, and at 9 p.m 29 5 inches The thermometer at 9 a.m. 
averaged 50“ F , and at 9 p m 48“ F 

3 That the seismal area was about 19,000 square geographical 
miles, the shock having been felt as far north as the Butt of 
Lewis, as far south as Armagh in Ireland, as far east as Blair 
Alhole, and as far west as Barra Head Lighthouse, though how 
much farther it was propagated into the Atlantic it is impossible 
to say. 

4. That the range of the earthquake or distance to which the 
wave was propagated w'as greater over the sea than over the 
land 

5. That the earthquake wms not .i simult.'ineoiih shake over the 
disturbed area, but was pioduced b> a wave propagated from a 
centre 

6. That the Undulation seems to have been chiefly of an " up 
and dowm ” character like a wave of the .sea, and that calculating 
the " breadth " fiom the mean velocity of transit and the mini- 
mum duration of the shock, the wave appears to have been fully 
1 100 feet " broad " 

7 That the observations warrant the assumption that a spot 
near Phlodda Lighthouic (north-east of Colonsay) was the 
source, and calculating the velocities of transit with a point 
13 miles south-aontfa-west of PhladJa Lighthouse as 'a centre, 

It appears that the wave travelled with a greater velocity 
over the sea-basin than over the land, probably due to the fact 
that over the sea there was a thinner ana lighter crust to throw 
into vibration ; the average velocity on sea journeys being 6*74 
geographical miles per minute, and the avenge velocity on land 
Journeys 4 65 miles }ier minute, the mean of the whole being 
about Jf milea per minute. 

B. 'That the souice of the earthquake lay at or near the great 

" By Ourlei Ale^ Si ■ van son R Sc. , Edinburjrh, CQininunicatad to Iho 
RiiyHl Socioly at Edinburgh by Pref Geikic, F R b , March ti, iSfli 



592 


NATURE 


\_April 21, iS8i 


fnctim of the earth's emit which runs in a suuth-MCbterly 
direction from InTernen. 

9, That all the abacurers who heard the noise agree in slating 
that it was a "rumbling" sonniL 

10, That of the fourteen observers within 38 miles of the 
source who felt the shook, thirteen of them mention having 
heard the nimbling noise, and none of the other ol-setvers in 
Scofhind mention noi^e as an accompaniment of the earthijuaku, 
and hence that the noise was conhned chiefly, if not entirely, to 
places mtuBted near the source, 

11, That the stations where the noise was heard were for the 
moat part Mtuated on hard dense rocks, withhtile or no soil near 
them. 

12, That the average duiatiuu of the disLurbjiice was 4*4 
Moonds for obi^ervers situated within the bound area. 

[3, That of twenty-two lighlhouse observers between Cape 
Wralb and the Mull of Galloway who were situated on the older 
formationb (Lauieniian, Cauibnan, and metamorphosed Lower 
Silurian) eleven felt the shock, whiLt of tinrteen observers 
situated on newer rocks it made itself known only to two of 
them, and that the earthquake was therefore moi e generally .felt 
on the older rocks of Scotland. 

14 'lliat stations bUuatcd near one another and on the same 
formation did nut necessarily both receive the sh^ck, and that 
faults and trap dykes did not heem to affect the passage or 
intensity of the wave in any way, 

15 That the observation^, of time at Armagh, Belfast, and 
Omagh show that the shocks at these places were most probably 
propagated direct from PhUdda in Scotland, and that the 
seventy of the shock and the " rumbling " noises heard in and 


around Letcrkenny were probably due to a second and local 
source of diblurbance generated by the arrival of (he shock from 
FhUdda. 


MAGNETIC DECLINATION^ 

1, fT IS well know n that Prof, Rudolph Wolf has endeavoured 
^ to render observations of sun spots made at diOerent timesi 
and by different observcrii, co nparable with each other, and hoJ 
Ihu^i formed a list exhibiting approximately the relative sun-spot 
activity for each year This lUt extends back into the seven 
teeth century, and is unquestionably of much value Neveithc- 
less it mimt be borne in mmd that we possess no sun-spot data 
sufliLiently accurate fur a dibcus&ion in a complete manner of 
questions 1 elating to solar periodicity before the time whM 
bchwabe had finally matiu-ed his system of solar observations, 
which was not until the year 183a 

We have however a much longer senes of the diurnal rangn 
of magnetic declination. Now these are already well known to 
follow very closely all the variations of sun-spot frequency, being 
greate<>t when there are m.ist, and least when there are fewest 
spots , and It may even be imagined that such ranges give us a 
better estimate of tnie solar activity than th<it which can be 
derived from the direct measurement of spotted areac 

1 he long- period mequalitieii of ihc diurnal range of magnetic 
declination are thus, we mav imagine, prcci&ely those of .solar 
activity, so tliBt to analyse the former is probably equivalenl to 
analyhing the latter 

2 Our method of aualysii is not new The system pursued 
by us IS m fact that which has been pursued by Baxeiidell, and 



probably other astronomers, with cb eivaiions of variable stars, 
and It has already been applied by one of us in a preliminary 
manner to magnetic declination rangeb {Troc. Lit, and Phif 
Society, Manchester, February 24, 1880} 

3, Ihe obFeryations at our disposal arc tho e which have been 
used by Prof. Elias Looniis in his comparison of the mean daily 
nngc of tfae magneiic declination with the extent of the black 
apots on the Biuroce of the sun {American Journal of Science 
ami Arts, vol. 1 ., No cxlix ) These observations are recorded as 
monthly means of diurnal decimation range, aod we found it 
necessary to multiply each' by a certain factor, firstly, on account 
of the well knowm annoal inequality of declination range, and 
secondly, to bring them all to the staodard of the Prague obser- 
vmtioDs. Wc have applied for this latter purpose precisely the 
Mme corrections os tho^e made by Prof Loomis. 

4, The result of an analysis of these observations has been to 
indicate the cxi'^tence of three inequabtlcs two dominant ones 
wrth periods of about lo| and 12 years, and a (^ub'>idiary one 
with a period of about i6| years. By these means we have 
bceen enabled to reproduce the observed annual values of de- 
cUnalion range with an average diiTcreiice uf 39" 'Ihc amount 
of agreement between the observed and calculated values will be 
seen frem a diagram which accompanies this note. We arc 
however of opinion that the senes or observed values at present 
obtauuble 11 too short to n nder this analysis a very accurate 
one. Tt will certainly not bear carrying back forty or fifty ycaia 
beyo nd its starting-point, which was m.1784, and it would be 
very hsardoiia to carry it forward any conpiderable length into 
Ihe fotnre. We may however mcniion lhat our CBlculalions 


j mdii-atc a maximuni of declinaiion range about 1 884, but not so 
I pronounced a maximum as that of 1871. 

5. During our analysis an observation \va^ m.ule by u-i which 
we think worthy of recoid. 

It is a well-knowm fact that the so-callcd eleven-yearly oscil- 
lationh of declination range are at certain limes lar^e, aud at 
other tunes small, Thu*', for instance, they have been large for 
the last forty years, but they were small about the earlier part of 
the present century. It is clear to us from an m'^pection uf the 
observations that a senes of laree oscillations is accompanied 
with an exaltation of the base line, or line denoting average 
efliciency, while a senei of small ofcillations Is accompanied 
with a depression of the same The resnlt is a long period curve 
of the base line, the beat period, so to speak, of the eleven- 
yearly inequality. 

Now a phenomenon precisely similar otxurs m oonncotion 
With shorter periods. Ir we take incqualiLes having a period 
of three or four months we find that such are alternately wall 
developed or of Urge range, and badly developed, or of iinall 
range , and that a large range of sudi is accompanied with an 
exaltation of the base line or Ime of average efficiency, while .m 
^mall range is accompanied with a depxeasion of the same. The 
result IS a curve of the base line, of wnlch the period Is, raugfaiy 
speaking, eleven yeari. May we not therefore imagine that the 
soiled eleven yearly period, or, to ipeik more cornclly, the 

' on Bn Attempt to Annlyie tht Recorded Diunial Rangni of 

Hafn-l.c Docllnulcn " By Balfour Scevut, M A , LL D , F R S , Prt>- 
faunr u{ naiunil Philosophy at the Omni Collegi, and WilliaOi DodgMS. 
Riod at ihe Mancheiler Literorj and Philoaophiaat Socialy, March 8 
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ten and a half and twelve-yearly periods into which the eleven 
yearly period may perhaps be analysed, miy be in reality beat 
periods for shorter disturbances? Is it not therefoL. p is ilde 
that a study of these shorter periods may give us inrormalion 
regarding the nature of the eleven-yearly periorl, whether for 
aun-Ej^Kits or decimation ranges, which the small senes of actual 
observations is iiicuin indent to afford 7 
We beg to lake this opportunity of thanking Mi William 
Strand for the help he has given us in this inveiti^aN in 

UNIVERSITY AND EDUCATIONAL 

intelligenle 

Camuridoe* — A t Trinity College the following di'itmgai-.hed 

E raduatesof the College have been elected Honorary Fellows — 
ord Rayleigh, M A., F.R S , Professor of Experimental 
Ph^cs , Mr. Henry Sidgwick, M.A , Prelector in Moral and 
Pofitica] Philosophy, the author of "The Method of Ethics”; 
Mr, Edward llerbcit Sunbnry, M,A , author of ” A History of 
Ancient Geography,” &c , and Mr William Henry Waddmrton, 
B.A., Member of the French Insiiiute, late Piesident of the 
Council, and Minister ofForci^ Aflaiis 111 France 

The Adamic Pure is to be given m 18S3 for a gLncral investi- 
gation of the action upon each other nF L\ia clos^ vortices in n 
perfect incompressible fluid In particular it is suggested that 
the case of two linked vortices should be fully discussed, with 
the view of determining (l) whether any steady motion i'. 
possible, and (2) whe'her any motion can occur in winch there 
are periodical changes in the forms niid dimensions of the 
vortices. Each essay should be accompanied by a full and 
careful abstract pointing out the parts which the author con- 
siders to be new, and indicating ihc parts which arc to be 
regarded as of moie importance than the lest 'Ihe competition 
19 open to all graduates of Cambridge , essays roust be sent in 
on or befoie December 16, 1882 Essays must not be written 
in the candidate's own hand. The successful candidate will 
receive about 170/. He must print the essay at his own expen^iC 
The exAmineis are the Vice-Chancellor, and Messrs A, Pree- 
maii, W. H Resant, and E. J. Routh 

Victoria University — The following summary of draft 
regulations on degrees, cxaiumations, and courses of study lias 
been issued ■— i These regulations are, with the exception of 
certain geneial proposals with refeience to University Matricu- 
lation, confined to the subjects of Degrees, Examinations, and 
Courses of Study in the F'acultiC'> of Arts and Science 2. 
According to Ibe proposals in the Report any cirtificd student 
of a College incorporated in the University may matriculate at 
certain times in the year, the deflmiion of College studentshi[i 
being left to the College or Colleges, subject in each case to the 
approval of the Univer'^ity. No Universiry examinations Jearliiig 
to a degree will be open to any persons who arc not matriculated 
students 3 According to the proposals m the Report there 
are to be two distinct Faculties of Arts and of Science The 
degrees m the^e faculties are to be those of B A and M.A , 
B.Sc and M.Sc., and a Doctorate common to the two Faculties 
and varying as a Doctorate of Literature, of Philosophy, and of 
Science 4. In consonance with a main pnnciple of the Univer- 
sity Charter, the degrees of D A or of B. Sc. are to be conferred 
npon students who have passed certain prescribed University 
examinations, and who have attended certain prescribed Univei- 
sity courses of study in a College of the University 5. In the 
examinations for the degrees of D.A and B Sc., and in the 
pnvileges conferied by these degrees, a distinction i& to be 
drawn bctvi'cen the Ordinary B A. or B.Sc. degree, anrl the 
B A or B.Sc. degree with Honours 6 The regular period of 
study req^uired of candidates for the degrees of B A and B Sc. 
IS to be three ycar^ of which two shall be after the date of their 
assing the Frcliminary Examiiintion (sec § 7 of thit summary) , 
at students who have passed the Preliminary Examination (see 
§ 7 of this summary) next in dale after their matriculation, and 
have been placed in the first division of the list of successful 
candidates, shall be allowed to proceed to their degree in two 
years 7. All candidatei for the degrees of B A. or B Sc. are 
required to pass a general examination collttl the Prelioiinary 
Examinati m, and to present themselves for this cxomuialion not 
tetar than two years from the dote of their matnculaUoii 
A^gpUr first year couroes of study are arranged as preparatory 
ht thu ExaroinAtion, to be taken by all students except thooe 
wbo pus U immediately after malnculation (see g 6 above), or 
who go through the first year's coune of one of the Honours 


bch^oR approved by the University 8 The subjects of the 
Preliminary Examination ore arranged in two groups (A and B), 
in one of which every candidate must pasN. Ihe cssenti^ 
difference l>etween the two groups is that in A, Latin and Greek 
are compuNory, but that a choice is given between four subjects, 
including tw o modern languages and two elementary sciences ; 
while m B a choice is given betvieen the alternatives of two 
languages (ancient 01 modem) and one elementary iicicncc, or 
two sciences and one language (ancient or modem). In £ Ihe 
requirements in modern languages and mathematics are rather 
gi eater than in A 9 The other examinations f>ir the 
degrees of B.A and B Sc wall be open to such atndents 
only as have passed the Preliminary Examination, and a£ 
have attended the prescribed Umvcrsily courses of study 
in a College of the University 'Ihesc farther examina- 
tions will differ fur students intending to present themselves 
for an Ordinary U A. degree and for those desirous of a B A. 
degree with Honours 10 The degree of B A. with Honours 
IS to imply that a student has attended, during three years, pre- 
scribed courses of study (approved by the University) in a 
distinct branch of learning or science forming the subject of one 
of the Honours Schools of the F'acullies of Arts and Science, 
and lhat he has j^issed a prescribed examination in such Honoure 
School after attending its third yeaFs course. The llononrs 
Schools recommended in the Report for immediate establish- 
ment 111 the University are those of (l) Classic^, (2) English, 
(3) Hi'.tory, (4) Philosophy, (5) Mathematics, (6) Engineering, 
(7) ChvmiMry, (S) Zoology, (9) Physiology, and (fo) Geology, 
Mineralogy, .md ^a].1e^ntology For all of these Honouis SchooLs 
theO«ens College is prepared to 5up,dy classes meeting the 
propused requirements of the several Schools 1 1 The Ordi- 
nary degree of 13 A or B Sc is to imply that a student has 
alluiidcd, during at least tv^o years, prescribed coui^ch of study 
(approved of by the University) forming a connected whole, and 
that he has passed an examination corresponding to the earlier 
year’s course, to be called tbe Intermediate Examination, and an 
examination corresponding to the later year’s course, to be called 
the Final Examination 12, The courses of study, and the 
corresponding exami nations, prescribed for the Ordinary degrees 
of B A and B be , and open to the choice of condidaleB who 
have passed either group of the Preliminary Examination, wy 
according to the predominance in each course (with its examin- 
ations) of one branch of learning or science Tins predomin- 
ance IS not however such os to warrant tbe maintenance of the 
designations given (for convenience’ sake) in the Draft Regula- 
tions of "mainly Classical, Historical, English, Philosophical^ 
Mathematical, Engineering, Experimental Science, and Biologi- 
cal ” Candidates for an Ordinary B A. or B.Sc degree may 
choose nny of these groups, but must go through the whole two 
years' course, and pass both the examinations of the group 
chosen The examinations and classes however largely coincide 
in particular portions oF the several groups. 13 With a view 
to encouio^e more advanced study in special branches of learning 
or science in students w'hosc bent has been determined, or whose 
capabilities have been developed, at a later stage of their Uni- 
versity careei, students who have passed the Final Examination 
for an Ordinary B.A or B Sc. degree, are to be allowed to 
present themselves for examination for a B A or B Sc. degree 
with Honours, after attending the third, or second and third, 
year’s Honours Courae, only in one of the Honours Schools 
I 14. The degree of MojUer of Art-, or of Science is to be con- 
I fciTcd upon Bachelors of Arts of three years’ standing, after 
not le'-s than six years from the date ol their matnculatlon. 
B A.s who have graduated with Honours are not to be required 
to pass any further examination for the M. A degree ; those who 
have taken tbe Ordinary BA or B Sc. degree ore tn be required 
to pass an examination in some portion of one of the llonouti 
Schools Kxaminahoni 15, The Doctor’s degree m the Facul- 
ties of Arts or Snence is to be conferred upon M A.s or M.Sc.s 
who have furnish^ evidence of special research or leorniug, to 
be supplemented when desirable by an examination test. 

SCIENTIFIC SERIALS 

Bnllehn de lAcadimit Imptrialt dts Sciences de Si, PtienhuF^, 
t. XXYII., No. I, February, 1881 —On the roulls of expenmenti on 
the reautance of the air and their applicabon tu the oolution of peo* 
hlems of firing, by M . Mavevahi.^On variatioiiB of the fur and on 
the geographical di^tri bunon of the aea -otter {hnkfdru martma\ 
by M Brandt. — On the integration of partial eqiutionB of the 
first order with several vuioUcb whooe co-cfficienU are conatont, 
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by M. Alex^ff. — On the rotation of Jnpiter, by M. Kortazzi. — 
Crystals of bervl from a part of the Southern Oural, by M. 
Kokscharow. — On the formation of some nitrated denvatiTcs of 
some hydrocarbons of the fatty senes by direct action of nitric 
ocidj by M. Konowalof. — On the variability of forms of Luba- 
mtrskta Batenifusis, and on the distribution of sponges of Lake 
Baikal, by M. Dybowskl — On universal time, and on the choice 
for Ihii pur rase of a prime meridian, by M. Strove. — Anatomy 
of the lactlferoui glands during the period of lactation, by M. 
Saefltigen — On the spectroscopy of hydrogen, by M Hasseiberg. 

Beaiw htUiito lomhardo di Scienu e Lettete Bendiconti, 
vol xiv fasc 4 (February 34) —On a method of finding wUh 
the microscope the adiilteraUons of the more common varieties 
of farina, by Dr Cattared. — E^enmental researches with the 
Crookes* apparatus, by Prof. FerTini. — On a quadratic Cre- 
monlan correspondence between the elements of u o fundainental 
forms of the roiirth sjiecies, or ruled spaces, by S. Aschlen — 
Considerations on new species of partial blindness in Arachnida, 
by Prof. Paves 1. 

Fasc. 5. — Materials to serve for the study of Peronospora 
vtiteola, by Count Trevusan, — On primary and secondary psoitis, 
by Prof, Sangalli. — The sanitary sdministrahon in Spam, by 
Dr. Qaechi — Determination of the maximum moments due to 
weights linked on a supported beam, by Prof, Clericetti, — On 
an abnormal case of fructification in FJoridece, by S. Aidissone, 

Revue JnfematiQnali des Sciences ^ February, 18H1. — Prof. 
Vulpian, physiological study of poison", vii. Curare (end) — 
Prof. R Lankester, embryology and classification of animals. — 
Fernand Lataste, a few more words on the fecundation of the 
urodele batrnchians — Notices of learned socieiies. — Belgian 
Academy (abstract of Van Bambeke’s paper on the formation of 
the embryonic lamellee and the notochord in ihenrodela) — ^Paris 
Academy . on the appointment of M. Doulcy to the Chair of 
Comparative Pathology at the Natural History Museum, Fans, 

Journal de Physit^ue, March. — On the division of mstanta 
neous currents (continued), by M Brillouin. — On the psychro- 
meter, by M Angol.— New tourmaline pincer, by M Berlin, — 
Constitution of the Hame of the Bunsen lamp, and some modifi- 
cations in the construction of this lamp, by M Terquem — 
On some expeiiments in acoustics, by M. Neyreneuf. 

Aih ddla R, Accademia dei Lmcei, vol. v. fasc 7 (March C). 
— On solar observations at the Royal Observatory of the Roman 
College in 1880, by P Tacchiiu. — Observations of comets and 
planets at the same college with the Merz equatorial, during 
1880, by the same. — M. Jan5>;en*a solar photographs taken at 
Meudon Observatory, by ihc same, ^Thermal laws of the 
exciting spark of condcuserB, by £, Villan — On sodio-ammo- 
niacal trimolybdate, by F. Mauro, — Studies on rotatory power, 
by R. Inasinio. — On some compounds of the pyrohe senes, 
by L. G. Ciamiclan. — On the electro phorus, by G Govi. 
—On pathological bases, by F. Selmi — On the causes of 
diitinctnesB in solar photographs, by S. Respighi, — On experi- 
ments mode at the Observatory of Campidoglio for determina- 
tion of gravity, by the same. 

SiUungsberiehte der natunvtssenschaftluhen Geselhckaft /su tn 
Dresden (1880) — A modern investigation of the flora of Saxony, 
by Prof Drude. — On the Pycnodonlids, especially the genus 
Gyrodus, by ,Prof Vetter. — The Nudibrancbia of the sea, by 
Herr Dlaschka.— On the determination of fixed points of normal 
mercury thermometers and the measurement of temraratures, by 
Prof. Neubert — On varions finds in the neighbourhood of 
Dresden, by Dr. Caro.—- Hydro! d meduss or Craspedotes by 
Herr Bluchka — Progress of geological researches in North 
America, by Dr. Geinitz — On plant-remains from the Tertiary 
formations of Liebolitz and Putschein, by Herr Engelhard t, 
— Observations on the growth of |he leaf of Victoria regta^ 
Lindl,, in the Dresden Botanical Gardens in 1B80, by Prof 
Drude —The Slav and German immigration into Saxony, by 
Prof. Meltzen, — The um- field of Persia, by Herr Wiechcl 

Arckntts dei ScUnces Physiques et Natunllest No. 3, March 15, 
Swiss geological review for 1880 (conhnaed) by M. Favre . — 
Considerations on the study of phyllotaxy, by M. de Candolle. 
— Notice of researches by Drs. Tcnchini and Staurenghi, on the 
anatomy of the human cerebellum. 

Rrvista Scientifico-lndustrvde^ No. 5 i March 15. — On Reese's 
fusing disk, by Prof, Bombicci.— Volta's pile rendered constant 
and depolansed, by Count Mocemgo. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, March 31 — On the coeflicjcnti of expansion 
of the iodide of lead, and of an alloy of iodide of lead with 
iodide of silver, by G F. Rodw^ell, Science Master In Marl- 
borough College. 

The iodide of lead was examined by the spedal tneom 
described by the author in forirer communications to the 
Society, and was found to po^-scss three coefficients of expanUon. 
Between 0° and 205" C the coefficient of cubical expansion for 
1^ C, 15 'C0007614, increasing to 00008307 between 205° and 
2 S 3 “ C 

Between 253 and 265“' C. the mass expanded very rapidly, 
with a coefficient nearly eight times greater than the precediiw, 
VIZ 'OC06378. After the subsidence of LhU rapid expont^ion tM 
coefficient became ‘0001 80. The volumes of the iodide between 
0° and the fuMng point (383° C ) are given, and are shown m a 
curve- table. 

Iodide of lead was fnFetl with iodide of silver in buch 
proportions os to form an alloy containing one molecule 
of each constituent, > viz. Pbig, Agl. This contains 66*20 
per cent of iodide of lead, and 33 80 per cent, of iodide 
of bilver. The melting>point of the alloy was found to be 350" 
C , the specific gravity 5 912 On heating it was found to 
expand under a very low coelTicient between c" and 118" C , 
then it neither expanded nor contracted while heated through 6° 
C , at 124" C it commenced to contract, and underwent 
between 134° and 139° C Ob much contraction as iodide of silver 
itself, again it was stalionarv for 5° C., and at 144° C. it began 
to expand again, with a much higher coefficient than it possessed 
between 0“ and II 8“ C. 

The following arc Kome noticeable points about the alloy . — 

1 It po<^sesseB similar densities at three different temperatures 

2. Although It contains only ^3 8 | er cent, of iodide of silver 
it contracts as much during healing as the iodide of silver itself. 

3 While the iodide of silver commences to contract at 142” 
C., and terminates at 145^*5 C , the alloy commences to contract 
18° C. lower, end terminates its contraction 6° 5 C. lower 

4. The harsh sounds emitted during the cooling of the alloy, 
and the tremors simultaneously propagated through its hulfs, 
prove that violent molecular agitation is taking place while the 
iodide of silver 15 passing from the amorphous plastic condition, 
into the brittle crystalline condition withiii the mass of, or 
surrounded by the molecules of, the iodide of lead 

3 The fusing point of the alloy is 33° lower than that of the 
iodide of lead, which constitutes two-ihirds of its weight, and 
177° lower than that of the iodide of silver, which constitutes 
one-third of its weight. 

6. And if this is due to the fact that similar paiticleB of 
matter attract each other more powerfully than dihbimilor, and 
taence that when the particles of two iiodies are mutually diffused 
the attraction becomes less than that of the molecules of either 
one of them singly, and the molecular motion is hence more 
easily assimilated, the same cause may explain the commence- 
ment of the phabe of contraction on heating the alloy at a tem- 
perature iS" C. lower than that of the iodide of silver to which 
it owes this property. 

7. If we compare one of the chlorobromtodides of silver, 
before desenbed by the author [Proc, Roy 3 oc., vol. xxv. 
p. 295) With the lead-silver iodide alloy, some cunous anomalies 
present themselves, The alloy, Agl, AgBr, AgCl (lately also 
discovered as a mineral), contains 41 48^ per cent, of iodide of 
silver, and 58'5i6 per tent, of the chlonde and bromide of 
silver (which from an expan hion point of view may be regarded 
as the same substance, because their co-efficienli are practically 
the same). But although the mean coefficients of expansion of 
the chloride and bromide scarcely exceed those of the iodide of 
lead, and although the chldrobromiodidc contams 8 percent, more 
iodide of silver than the lead-silver iodide alloy, tne amount of 
contraetianhy heat of the latter is more than twenty times eieater 
than that of the former, although we must believe this effect to 
be solely due in each case to the presence of the iodide of silver. 

Mathematical Society, April 14 — 5 Roberts, F.R.S., 
president, m the chair. — llie chairman briefly, but feelingly, 
alluded to the loss the Society had sustained by the recent death 
of Mr. T. CottenU, M.A., formerly Fellow of St. John's Col- 
lege, Cambridge, who was for many years a member of the 
Council, and had always taken a warm intercit in the Society. 
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-^The following commum cation <4 were made ■ — On the [geodesic 
curvAlure of a curve on b surface. Prof. Cayley, F R S. — On 
operative lymboU in the differential calculus, Prof Crofton, 
IT R s_ — Note on the reiiolution in factors of numbers differing 
but ilightly from V, Mr, J W. L Glai^her, F.R S. — On the 
nataire of the quadric reprc'icnted by the general equation of the 
second degree in tetrahedral co-ordinates, and on the live focal 
quadrics of a cyclide, Mr II. Hart, M.A —'Hie discrimination 
of the maximum or miniinum path of a ray of light reflected at 
a given curve, Mr H M. Taylor, M.A — On certain tetrahedra 
specially related to four spheres meeUng in a point, and his- 
torical note on Dr Gravest theorem on confocal conica, the 
President 

Physical Bociety, April 9. — Prof W G Adams 111 the 
chair. — Prof Helmholtz was elected an honorary member of the 
Society, and Hr. James Moser an ordinary member — Dr 
J. H. Gladstone read a note nn thermal clectroly*«is, by himself 
and Mr. Alfred Tnbe, The aulhorh found that ^hen bhcct- 
silver was plunged into fused silver chloride or iodide of silver 
crystals of silver formed on the sheet. When copper was im- 
mersed in fused cuprous chlondc copper crystals deposited on it, 
and when zinc was placed m melted zinc chloride nr iron in melted 
ferrous chloride, these two metals crystallised nn the plates They 
found this to be due not to a difference in the physical condition of 
the rolled metals, but to the uneoual heating of the different parts 
of the immersed metals By llie contact theory of voltaism 
there will be a difference of nolential between the metal and the 
liquid chlonde in contact with it, and this difference of potential 
wul lyary with temperature Since all part^i nf the immersed 
moLal cannot be supposed at the same temperature always, there is 
the possibility of a current being set up and c Jnsequent electrolysis 
of the salt. This view was corroborated by heating the metal un- 
equally, when a crop of crystals appealed in the cooler part of 
the liquid. Again, two silver rods connected together were 
plunged, the one in a hotter, the other in a cooler part of fused 
silver chlondep and at the end of fifteen minutes the latter was 
studded with crystals of silver, whilst the former w'as clean. A 
galvanometer showed a stronger current lietw^een the rods, the 
greater the difference of temperature between the parts of the 
fluid in which they were placed, and transposing the rods reversed 
this current. These experiments bear on the nature of voltaic 
action, and form a lecture illustration of the conversion of heat 
into electricity and chemical force Mr. W IT. Walenn stated that 
he had lound when zinc is immersed in on electro- bras sing solution, 
crystals of brass (1 r,, zinc and copper) were deposited on it.^ 
Capt. Abney exhibited a number of photographic negatives 
taken by himself and Col Festing, by radiation through thin 
sheets of ebonite The light from the positive pole of an electric 
lamp was sent through a thin sheet of ebonite inch thick, 
and photographs taken showed the radiation to have a low wave- 
length, from 80QO to 14,000 The carbon points of the limp 
could be photomaphed through the sheet, and Col, Feating 
observed the sun's disk through il The ebonite showed a grained 
structure, and different samples of ebonite gave different results, 
but all gave some result in course of time at least , old ebonite, 
like that used in some of Mr. Preece’s expenments, scattenng the 
light more than new ebonite,— Dr Moser exhibited the pauage 
of the rays through the ebonite to the audience 'by means of a 
galvanometer. Prof Guthrie observed that Capt. Abney had 
proved that light as well os heat traversed the ebonite, nnd 
J>, Coffin stated that the composition of ebonite apparently the 
same might vary considerably, and hence its radiant transparency 
might vary loo,— Prof. Helmholtz addressed the meeting on 
the localisation of objects by the eyes. We estimate distance 
with one eye by the ontlines of the more distant objects being 
covered by ihe nearer ones where they meet, and by the <>hadowi 
thrown by the anterior objects These conditions are very raroly 
overpowered ^ others, as, for instance, binocular vision Thu 
u shown by Dovi’i pstndoscope and the fact that closing or 
blinding one eye makes little dinerence to the power of judging 
distance, especially when not very close to the eye. The relative 
shifting of objects, as the eye is moved from side to side, or to 
and fro, or up and down, which may be called the parallax of 
motion of the head, is olio a strong factor in estimating distance. 
The author had concluded from a study of the stereoscope that the 
perception of the abiolute convergence of our eyes is very indistinct, 
and that only differences of convergence related to apparently 
nior or distant objects produce the slereoicopic efflpct. Recent 
obsemdona of bis show that ihe inconpuity between the degree 
of oonvergence and the penllox of motion U xiereeived with greet 


accuracy. Dr Stone remarked that a person suddenly blinded 
in one eye acquires a new judgment of distance by moving the 
head (a habit seen in nocturnal birds), and in taking certain 
Frcn^ stereoscopic pictures the camera is shifted to another 
point, so that the combined images produce an impression of 
smallness in the object, These facts corroborated Prof Helm- 
hoUz'^ view, and Mr Leu is Wright pointed out that santonin, 
u hich change*; the sense of colour, also api^cars to change the 
sense of distance, perliaps by relaxing the muscular sense. 

Geological Society, April 6.— J W. Hulke, F.R 5 , vice- 
prc'^ident, in the chair — Edward F. Boyd, I leut. Herbert de 
Haga Haig, R E , ] C. Margctsnn, Edward David Price, and 
ames Tonge were elected Fulows of the Society — The fol- 
owing communicalions were read — The microscopic characters 
of Ihe vitreous rocks of Montana, U S , by F Ruiley, F.G.S , 
with an appendix by James Eccles, 1' G.S. — On the microscopic 
structure of dcvitrificd rocks from Deddgelert, bnoudon, and 
Skomcr Island, hy F. Ruiley, F G S — The date of the Last 
change of level in Lancashire, by 'J . Mcllard Readc, C E., 
F.G & The author described some observations made by him 
at blundelUands, on the const of Lancashire, near Liverpool, 
according to which, judging from the position of high winter 
mark, the land had gamed considerably upon the sea between 
1 866 and 1874 The author adduced evidence in supjxirt of his 
view, and concluded that if the last change of level in Sonth- 
Wesi 1 ancoshire was a downward one it could not have taken 
place within 2500 years 

Institution of Civil Engineers, April 5. — Mr. Brunlees 
h USE, vice-president, in the chair. — The paper read was on 
the actual lateral pressure of earthwork, by Mr. B. Baker, 
M.IiLst.CE 

Edinhurgii 

Royal Society, April 4 —Prof Balfour in the chair —Prof 
Tait communicated the rcsulb of his experiments on the pressure 
errors of the Challenger thermometers, the correction for which, 
as originally furnished to the expedition, was o'^'5 F per mile of 
depth The mode of experimenting was to subject the thermo - 
metera to conjiirlerable preissare in a hydraulic press, which was 
essentially a strong steel cylinder that was warranted to stand 
a pressure of 25 tons weight on the square inch. It was 
supported m an ujinght position upon a strong Inpod stand 
Water was filled in from above , and into the upper end of the 
cylinder there was lowered a liglit-fitting plug winch was 6xed 
in position by a transverse steel bolt Tlie lower end of the 
cylinder was connected through a narrow copper lube to a 
hydraulic pump, which, by pumping m water to the cylinder, 
raised the pressure to the required amount. At three tons pres- 
Hurc an average effect of 1“ 5 F. was produced upon the incloacd 
thermometers. Before drawing any conclusions as to the cor- 
rection to be applied in deep-sea sounding, it was nece*^5ary to 
consider how far this effect could be explained as resulting 
from the peculiar condiiions under which the experiments were 
made From the known compressibility of glass it was calcu- 
lated that the volume of the bore of a thermometer tube, closed 
at both ends, would be diminished by only one- thousandth part 
for an increase of pressure of one ton weight on the square 
inch; and from a diiect experiment made w'lth a metre-long 
tube this was proved to represent very approximately the real 
effecl. Hence it was cmite out of the question that this could 
have any appreciable enecr on such comparatively short thermo- 
meters as tnosc of the Challenger^ which were besides subject 
to much graver errors, such as those ansing from the shifting of 
the indices during the ascent from the depths, or even from the 
effect of parallax when taking the reading. The direct action of 
pressure may then be disregarded, and the effect produced upon 
the thermometers in the compression apparatus must be due to 
secondary effwts of preRsurc, such as evolution of heat The 
various sources of heat were four: l. Heating of the water by 
compression, Thh dqien^ greatly on the ongmal lempetutnre 
of the water, being nU at the point of maximum density {40° F.), 
and larger for higher temperatures. One-fourth of the total 
eflect Is due to this. 2. Heating of the water due to pumping 
m through the narrow tube. This accounts for three-twentietbi 
of the effect. 3. Heating of the vulcanite frame by compression, 
This explains another fifth, 4 Heating due to the effect upon 
the protecting bulb. This probably expUini the remaining two- 
fiftfas of the eflect In this last cue however there 11 not only 
compresnon, but distortion ; and of Che thermal effects of ouch a 
strain no one yet knows anything. These four sources of error 
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cADDot be aupposed to exut under the condUionH m which derp- 
tempera turcfi am taken ; and the only other poBuble source, 
that namely due to the direct edect of pre^^iure, givea riae to an 
tftor which require! a correction of only 0“ '04 F. per mile of 
depth In ihe conrae of the description of expeniuenlb Prof. 
Tut htid occasion to dehcnbe ihe varloua kinda of pressure 
(rau|^ which he had found it necc^aary to device, the ordinary 
foriliB of eauee hein^ altogether u-clc‘’!i for scientific work — 
Mr. W. W. J Nicol read a paper on the action of heat on 
thiorormanilide, being an account of experiments he had made 
in Prof. Hoffman’s laboratory at Dcrlin during the preceding 
winter. — Mr. Patrick Gedde^i read the (tecoiid instalment of his 
scheme for the classihcatioii of •statistics. In it lie discussed ilie 
arrangement of statu^tics relating directly to LheorgniMns of the 
society Three great parallel classes A, P, C, wrere formed ■ 
A being concerned with the sffun-e of the oiganisins forniing a 
community as ari'^ing from survival, immigration, and binh , C 
mth the /OSJ, from cinigiation and death , while B contained the 
biological and social characteristics of the individuals forming a 
community at any given instant of time. Cla'iscs A and B 
formed tlie one side and C the other side of the social balance 
sheet. In treahng of occupations the same three classes a\)peared 
again: A dcalmg with operations on natter and energy, 13 w'Uh 
services rendered to society (including ediicdum, gnvLrmnciit, 
&c ), and C forming the cla'is of Ihe esstuliAlly unjiroductivc, 
the imcmpluycd, the disabled, the destructive, &c 'I be 
question of poitition, both mediate and ultimate, amongst the 
organisms of matter and energy fell next for discussuni , and 
thii led on to the final da sificainjii of uses made after parUU>>ii, 
in all of which it was •hown that the clasoihcatK n fitted natur- 
ally into the three ongmal classes, A, B, and C, indicated above. 
In a future paper Mr Geddes hoped to demonstrate (\\e prm‘/ual 
value of his system 

Vienna 

Imperial Academy of Sciences, Apiil 7. — T. Fitringei in 
the chair. — The follovnng papers weie read .—Dr G. IJecka, 
on the orbit of the “luo" planet (No 173) — Dr. E T udwig, 
on a new method for the quantitative determination of unc acid 
— Dr D Dublier, on the influence of continual u'eof carbonate 
of soda on the compo'-ition of the blood — Dr. James Mo^er, 
electrostatic investigations especially into the r. 'unification nf 
induction on the differential induclnuieter and eledrophonis — 
Dr. Monti Holl, on the Idnod-veK'^els of the placentn of man — 
L Haitmger, on nitro- olefine's 

Imperial Institute of Geology, Maicli 15, — E Kiltl, on a 
recent find of Listnodon (found at NuS',doif, near Vienna, in 
1879). — Dr. E MojssisowiOi, on the ccphalopod fauna of the 
Tno-csic formations at Mora d'Ebro, in Spain. — K M Paul, 
on the occurrence of ozokerite and pelmLeuia at Bor^slaw 
(Gallicia). 

April 5, — E Kittl, on Buhcmian spas. — Baron H Fnllon, 
observations on crystallization — Dr, V Uilber, on the teruunal 
stratifications of gypsum in Eastern Gallicia 

Parts 

Academy of Science!, April ii. — M. Wurtz m the chair. — 
The followup papers were read — On peroxide of ethyl, by M. 
Harthelot, This may be prepared by sending through anhydrous 
ether, for several hrar^, a slow current of quite dry fnd •strongly 
ozonised oxygen The formation of uxygeuated wrater by action 
of ozone on ether is not immediate, hut by destruction of a first 
compound, viz. peroxide of ethyl. This (substance is a sesqui- 
oxide ,Of. — On the Eulerian integral of the r^ccond 

speciesi by M. Gyldi^n. — Reseaiches on the liquefaction of 
gueoui mixtures, by MM Cailletet and Hautefeuille. (Jpeiating 
with a gu easily liquefiable and a so-called permajient gas, in 
capillary tubes, total liquefaction (yielding a hnmogencousliquid} 
IB obtained by firnt compreBSing lIk mixture at a temperature hO 
high that the strongest pressures prove powerless to abolish the 
gaieoai state, then lowering the temperature regularly, so that 
all points of the tube pass at the lame time through the tempera- 
ture at which is produced a change of state. The authors thus 
obtoinod condeiued carbonic acid, holding a Urge proportion of 
oxygen, h^rogen, or nitroaen, thcie Utter subatanceicciHcuiTing 
to form tne Uqmd, though t^ temperature woe too high for 
them to exlit sepantelv in that state. The results of axparunrnt 
with. cyanogen and carbonic acid arc analysed. The oseimilaiion 
(gOMrally very impcrCecl) of solution of a gas to its bqunfoctum 
pvoAiably harm applies. The mixture retains its oharacterx at 


temp eratures considerably above that corresponding to the critical 
point of its less easily liquefied element. — On the Tinea of iron in 
ihe *^00. by Mr. N. Lockyer. He xhows reason for believing that 
iron does not exist in the heart of the sun, but only its consti- 
tuenti, and these cxLst at different level! in the sun’s atmoapliCK 
and produce more complex forms by condensation. — On pucerons 
attacked by a champignon, by MM. Cornu and Brungniact. 
The b'ect belongs to the cycle of development of Tciranamm 
ntdm, which produces the red galls of elm. Ihe fungus is a 
IHios^ra j it attacks the dead puceron It 11 probably incapable 
of aflecling much the muLtiplication of phylloxera — On the 
integration of linear equations by means of Abelian functions, 
by M Poincare — On foriiinlsu of representation of functionfi, 
by M Ju Bois-Reymand, — Study of the vapour of bi^ulphy- 
dratc of auimonja, by M, Isambert. The -ubstance la less 
volatile in presence of its elements than in vaeuo, or in an inert 
gas such as hydrogen — On chloride:, bromides, and Iodides of 
Milphur, by M Ogicr. A thermo chemical study.— On the 
development of Truuspidaria ttodulosa or Trurmphorus nodu~ 
hsHs of Rudolph, and 011 its cy'slicercii", by M. Mcgnin. The 
perches of the .Seine are grc'itly affected by this paraxlte at 
pre'^ciit. — Studies on ••ome points of the anatomy of St€rna^pi\ 
scutaia, by M Rietsch — On the different species of bears 
whose remains aie buiied in the cavern of Lherm (An^ge), by 
M Filhol. Remains nf an enormous Utsus at ties (appa- 
rently) Invc been found among about 100 bines of ursus 
^pilfTtis M Filhol doubts the decent of the former bear 
from the laiter. 1 e zuppnscii tliat lysus arctos^ appearing in 
distant regions (perhaps North America), gradu'vlly advanced and 
was substituted m our counlnes for Uuus ptiaus Bone frag- 
ments nf a new type of bear have been found m thia cave. The 
auilior names it Ursns Gaudiyi The foixil femur of an enor- 
rrous lion has also been found — Production of a hydrated 
‘■lUcatc of baryta in crytals, by M. T e Cbalelier This appears 
nn the inner surface of vessels of baryta water left standing 
untleaned a long lime — On the production of a crystalline 
phosphide of iron and of anorthitc felsymr in the fires of the 
Cominentry cod pits, by M. Alallard — On the swelling of the 
Seme during the wintei nf 1881, by M, Lemoine, The Seme 
at Fans has been pretty high from the middle of January to the 
middle of March U'-ually (as M Bulgrand has ^hown) Ihe 
maximum of flor d at Pans is due to the waters of torrential 
livers mostly in the uy^per part of the valley and is'^uing from 
iiiipermcable strata But last winter, it is chiefly the rivers 
nearest Pari'-, those of Bne, that, by their quite unusual swelling, 
have brought on the maximum (v^hich haa therefore cn me with 
great rapidity). Tbc subsoil of Ea Bne is like a sponge, and 
when it is gorged with water the least ram causes important 
fluods 
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SCIENTIFIC WORTHIES 

XVII —Robert Wii.hflm Bunsen 

'"pHE value of a life devoted to original scientific work 
J. is measured by the new paths and new fields 
which such work opens out In this respect the labours 
of Robert Wilhelm Bunsen stand second to those of no 
chemist of his time Outwaidly the existence of such a 
man, attached, as Bunsen has been from the first, exclu- 
si\-ely to his science, seems to glide silently on without 
causes for excitement or stirring incident His inward 
life however is on the contrary full of interests and of 
incidents of even a sinking and exciting kind The dis- 
covery of a fact which overthrows or remodels our ideas 
on a whole branch of science , the experimental proof of 
a general law hitherto unrecognised , the employment of 
a new and happy oombination of known facts to effect an 
invention of general applicability and utility; these are 
the peaceful victories of the man of science which may 
well be thought to outweigh the high-sounding achieve- 
ments of the more public professions 

Prof. Bunsen is eminently a holdiei of science, his 
devotion to his flag has been unwavering and life-long, 
and his whole existence has been a noble struggle for the 
mastery of nature’s secrets. Bom on March 31, 1811, at 
Ghttmgen, where his father was Professor of Theology, 
Bunsen graduated in that ancient University before he 
hod passed through his teens, and published an inaugural 
dissertation, Enumeratio ac descriptio hygrometonim *’ 
Soon afterwards, at the age of twenty-two, he became a 
privat-docent at the university of his native town, thus 
entering the career of a teacher, which he has consistently 
followed with conspicuous success for close on half a 
century In 1836 Bunsen became Professor of Che- 
mistry at the Polytechnic School m Cassel , in 1838 
he was appointed to the Chair of Chemistry in the 
University of Marburg, where he remained for thirteen 
years, afterwards he was for a short time at Breslau, 
whence he removed to Heidelberg, of which renowned 
University he has been one of the chief ornaments and 
attractions for the last thirty years. 

Bunsen’s first BGi'entific investigation was f one which 
attracted general attention, and the results of which are 
of permanent importance. In conjunction with Berthold, 
a colleague at Gbttingen, he showed that moist freshl) 
precipitated feme hydroxide acts as a certain antidote in 
cases of poisoning by arsenic, provided that it is exhibited 
in sufficient quantity and early enough m the history of 
the case. The explanation of this action is the for- 
mation of an insoluble ferrous arsentte ; 100 parts of 
the dry hydroxide carry down from five to six parts 
of arsenic. So well known and valued is this anti- 
dote in Germany, that it is kept by apothecaries ready 
for use. 

In 1835 Bunsen described some singular compounds 
which the double cyanides form with ammonia He 
jilntradicted the general statement that ammonium 
^Ikrrocyanide is formed by* boiling pnissian blue with 
BBimcmta; but showed that it is formed by digesting 
VoL. xxiii. — Na. 600 


lead ferrocyanide with animonium carbonate He also 
measured the angles of crystals of many of the double 
cyanides. 

In 1837 he struck the first note of one of his most 
impoitant and fruitful investigations in a memoir on 
the existence of arsenic as a constituent of organic bodies. 
In the year 1760 the French chemist Cadet had observed 
that a mixture of acetate of potiish and white arsenic 
yields, when heated, a heavy brownish-red liquid, which 
has a frightful siucli and fumes strongly in the air, and 
this liquid was termed Cadet’s fuming arsenical liquid. 
Little more than the fact of its existence y^.is ascertained 
concerning this body until Bunsen iindeitook its examina- 
tion, and in n senes of memoirs which have now become 
classical, and which extended over many years, placed its 
composition in a true light, thus giving to the world the 
first member of the now well-known family of the organo- 
mctallic bodies 

Bunsen showed that Cadet's liquid, as well as its 
numerous derivatives, contains a radical having the 
formula C2HnAs, and that this substance in its chemical 
relations exhibited striking analogies with a metaJ, being 
indeed, as he terms it, “a true organic metal," He suc- 
ceeded m isolating this body, and this discovery formed 
not only the starting-point for the preparation of hundreds 
of other similar bodies, but also contributed laigely to the 
development of one of the most important of oui chemical 
theories, that of compound radicals This body, like 
most of its compounds, possesses a most ofTensivc odour, 
so much so that the air of a room containing a trace of 
the vapour 15 rendeied absolutely iinbeanihle. Hence to 
this substance Bunsen gave the name of Cacodyl (murtiSiri, 
a bad smell) Not only however arc these compounds 
unpleasant, but they are highly poisonous, very volatile, 
dangerously explosive, .ind spontaneously inflammable 
It IS difficult enough nowadays for a chemist to work with 
such substances armed as he is with a knowledge of the 
danger which he has to encounter, as also with improved 
appliances of every kind to assist him in overcoming his 
difficulties But Bunsen forty years ago wafe a traveller 
m an unknown and tre.ichcrous l.md, without sign-posts to 
guide him, or moie assistance on liis journey than was 
fumished by bis own scientific acumen and his unfaltering 
determination Nor did he escaiie scot-free from such a 
labour, for in analysing the cyanide of cacodyl the com- 
bustion tube exploded, Bunsen lost the sight of an eye, 
and for weeks lay between lilie and death owing to the 
combined effects of the explosion and the poisonous nature 
of the vapour. “This substance,” he writes, “ is extra- 
ordinarily poisonous, and for this reason its prepaiation 
and punfication can only be carried on in the open air ; 
indeed, under these circumstances it is necessary for the 
operator to breathe through a long open tube so as to 
ensure the inspiration of air free from impregnation with 
any trace of the vapour of this very volatile compound. 
If only a few grains of this substance be allowed to 
evaporate in a room at the ordinary temperature, the 
effect upon any one inspiring the air is that of sudden 
giddiness and insensibility, amounting to complete un- 
consLiousneis ” 

Taking a totally diflerent direction, Bunsen’s next im- 
portant investig.itioiis were concerned with the examina- 
tion of the chemical changes which occur in the blast- 

D D 
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furnace In 1838 he proved, by accurate analyses of the 
^aaes escapinj^, " that at least 42 per cent of the heat 
evolved from the fuel employed is lost, and that in view 
of the ease with which such combustible gases can be 
collected and led off to a distance for subsequent use, a 
new and important source of economy in tbe iron manu- 
facture IS rendered possible." This research is however 
not only noteworthy as pointing the way to a method of 
economical working without which probably but few iron- 
masters at the present day could exist, but also as being 
the first experiment in which an accurate method of gas- 
analysis was ernployed This important branch of ana- 
lytical chemistry has been created and brought to its 
present wonderful degree of precision solely by the head 
and hands of the Heidelberg experimental philosopher 
Simplicity and accuracy constitute the rare merits of 
Bunsen’s system of gaseous analysis. To have gone 
completely through his course of gas analytical manipu- 
lations from the sealing-in of the platinum wires in the 
eudiometer to the absorption- and explosion-analyses of 
the Heidelberg coal-gas, under the eye and with the 
guilding help of the hand of the mastei, is in itself an 
experimental education of no mean order But it is only 
on reference to his " Gasometric Methods " that wc learn 
the general adaptability of this marvellously accurate 
system to all those numerous problems in which the 
analysis of a mixture of gases is required. 

Next in order (1841) comes the invention of the Bun- 
sen battery, an invention which has proved of the greatest 
practical value to mankind, inasmuch as this form of 
battery is now very largely used all over the world, not 
only as a scientific instrument, but also for ordinary tele- 
graphic purposes. The chief point in this invention con- 
sists in the employment of carbon as the negative pole 
in place of copper or platinum In his fir^t communica- 
tion on this subject, Bunsen accurately measures the 
absolute intensity of the current from his zinc-carbon 
battery, and compares it with that of a Grove (zinc- 
platinum) batter), invented a short lime before by Sir 
William Grove. 

Bunsen’s next great achievement consists in the in- 
\estigation from both the chemical and the physical 
point of view of the volcanic phenomena of Iceland. 
The several memoirs on this subject are the result of a 
visit to Iceland in 1847, They consist, in tbe first place, 
of a careful and extended senes of analyses giving the 
average composition of the volcanic rocks of different 
ages occurring in the island, upon which he founded a 
most important and very general theory of volcanic action, 
a theory which he has since proved is applicable to the 
formation of other volcanic rocks of widely different origin, 
both as regards time and locality This theory consists, 
to begin with, in a proof that all the Islandic rocks, of 
whatever age, may be considered as mixtures m varying 
proportions of two normal silicates, the trachytic and 
pyroxenic In the first of these (an acid silicate) the rela- 
tion of the oxygen of the acid to that of the bases is as 
3 *o'S96, whilst in the latter (a basic silicate) the relation 
15 as 3 ' 1*998 This result, accompanied by an experi- 
mental proof that the melting-point of different bodies is 
differently raised under increase of pressure, led Bunsen to 
assume that a crystallisation of these two normal silicates 
occurs in the carth^s interior, and that all the eruptive 


rocks which reach the surface consist either of one or 
other of these or of mixtures of the same In the next 
place they contain a full and successful research on the 
so-called pseudo-volcanic phenomena of Iceland, in which 
he investigates the formation of zeolites and other crystal- 
line minerals by the joint action of heat, acid gases, and 
moisture on the volcanic rocks He also examines the 
composition of tbe fumerolle gases as well as those 
issuing from the crater of Hccia, and explains the nature 
of the changes effected by these gases on the surround- 
ing rocks. Lastly, he investigates the far-famed Great 
Geyser, and places the cause of the periodic eruption of 
boiling water on its true physical basis. His accurate 
observations on the spot, first as to the constiuction of 
the geyscr-tube, then as to its mode of formation, and 
finally, his thermometne measurements of the tempera- 
ture of the water-column taken a few moments before 
the eruption and at different depths, disposed once for all 
of what may be called the old tea-kettle theory, and 
showed indisputably that in no part of the tube did the 
water reach the temperature of ebuUibon under the pres- 
sure of the superincumbent column, whilst the column is 
quiescent, but that when the geyser column is elevated by 
the rush of steam from the volcanic vents at the bottom, 
the bojling-pomt of the water at each point of the column 
thus raised is reached, and ** the whole mass from the 
middle downward suddenly bursts into ebullition, the 
water above mixed with steam-clouds is projected into the 
atmosphere, and we have the Geyser eruption in all its 
grandeur By its contact with the air the water is 
cooled, falls back into the basin, partially refills the tube 
in which it gradually rises, and finally fills the basin as 
before Detonations are heard at intervals, and risings 
of the water in the basin These are so many futile 
attempt) at an eruption, for not until the water in the 
tube comes sufficiently near its boiling-point to make the 
lifting of the column effective can we have a true 
eruption ” (Tyndall) 

To do justice to all the contributions with which Bunsen 
has enriched our science would fill several numbers of 
Nature, and to many of them the writer must content 
himself with a mere cursory reference One of his 
favourite and fruitful themes was the preparation by 
electrolysis of tbe rarer or more difficultly procurable 
metals This is one of the purposes for which he 
employed his battery. Metallic magnesium was one of 
tbe first of his preparations of this kind, and in the 
description of this preparation his fertility of resource is 
clearly seen Metallic magnesium in the molten state is 
specifically lighter than the fused mixture of salts from 
which it IS obtained Hence as soon as a globule of the 
metal is formed, it rises to the surface, and there takes 
fire and burns To obviate this difficulty the carbon pole on 
which the metal was formed was serrated, and the metal 
on rising was caught, below the surface of the fused salt, 
in one of a senes of small pockets, and thus prevented from 
burning. 

Then followed the reduction of chromium, ahiminium, 
and, in conjunction with the late Dr Matthiessen, that 
of the alkaline-earth metals, and more recently with 
HiUebrand and Norton, of the metals of the cenum, 
group. These electrolytic researches are marked with 
tbe thoroughness and completeness which is characteristic 
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of all Bunsen's vork He seeks for the explanation of 
the fact that hitherto the reduction of these metals 
by the electric current had proved a failure, and he 
finds It in what he terms the density of the current, 
iV. the electromotive force divided by the area of the 
pole, the power of the current to overcome chemical 
affinity increasing with its density Thus if a constant 
current be led through an aqueous solution of chromic 
chlonde, the result as to whether hydrogen is evolved, and 
oxide of chromium, or whether metallic chromium is 
deposited, depends upon the area of the pole through 
which the current passes into the liquid 

Nor were these experiments made merely for the 
purpose of preparing the metals in question. Thus the 
metallic magnesium was pressed into wire and used in 
one of the series of photo-chemical researches, to which 
reference will hereafter be made, for the purpose of 
drawing an interesting conclusion respecting its light- 
giving power on combustion, and comparing this with 
the visual and chemical brightness of the sun, a compari- 
son which led to the commercial manufacture of this 
metal by the Magnesium Metal Company, and to the 
wide distribution and general use of this metal as an 
illuminating agent of great brilliangy Thus again the 
electrolytic preparation in the Heidelberg laboratory of 
coherent masses of cerium, lanthanum, and didymium, 
had the further object of the determination of the specific 
heat of these metals by help of the now well-known 
method with Bunsen’s icc-calonmeter, by means of which 
determination the true atomic weights of these metals 
and the proper formulae of their oxides and compounds 
have been definitely ascertained 

The Bunsen battery has however not only been of 
service in inorganic chemistry, but has thrown clear 
light upon the constitution of organic bodies The clas- 
sical researches of Kolbe on the* electrolysis of acetic 
acid and the other fatty acids were earned out in the 
Marburg laboratory, and owe their inspiration to Bunsen 
The subsequent equally important labours of Kolbe 
and Frankland, and those of the latter chemist alone, 
on the isolation of the organic radicals, have a like 
origin 

Amongst the numerous physico-chemical investigations 
which Bunsen has carried out, none perhaps show more 
clearly the fertility of his experimental ability than the 
one in which he describes the ice calorimeter, and another 
devoted to an explanation of anew method of determining 
vapour densities. Translations of these memoirs are 
found in Pktlosophital Magasine ior and 1871, 
and may be taken as typical of his calorimetric re- 
searches. 

Another group of researches is formed by those which 
are closely related to his gasometric methods. One of the 
most interesting and important of these refers to the law 
of absorption of gases in water. This subject was first 
examined by Dalton and Henry at the beginning of the 
century, and the well-known law which gases follow in 
absorption is known by the names of these two Manchester 
philosophers. But although generally admitted, ith limits 
of error had not been ascertained, and the crude experi- 
mental methods of the year^i8o3 required to be replaced 
by the refined ones of the latter half of the century. 
Tliese researches, carried on by Bunsen and by several of 


his pupils, proved that Henry's law of direct — as well as 
that of Dalton of partial — pressures is exactly true within 
certain limits ; but ceases to be so beyond a given increase 
of pressure, whilst some gases which obey the law at one 
temperature do not do so at others, and some again whilst 
obeying it in the pure state, do not do so when mixed with 
other gases 

The mere mention of his other researches in the wide 
field of gaseous chemistry is sufficient to indicate his 
devotion to this branch of experimental inquiry. We find 
expenments on laws of gaseous diffusion, on applications 
of gaseous diffusion in gasometric analysis, on the phe- 
nomena of the combustion of gases, on the temperature 
of Ignition of gases, and all these, be it remembered, 
involving exact measurement, and in many cases elaborate 
calculations. 

Brief reference must next be made to a series of investi- 
gations m a totally different direction, viz on the measure- 
ment of the chemical action of light, with the carrying 
out of which the writer of this article had the great good 
foitune and pleasure to be connected, and in which he 
had full opportunity of admiring Bunsen’s untiring energy 
and wonderful manipulative power. In all the difficulties 
and perplexities by which the experimental investigation 
of such a subject is beset, the writer never knew Bunsen 
discouraged or at a loss for an expedient by which an 
obstacle could be overcome. Cheerful and self-reliant 
under the most depressing circumst-inccs, he never gave 
up hope, and thus it was that these somewhat intricate 
and difficult investigations were brought to a successful 
close. 

Again, in the department of Analytical Chemistry how 
numerous and valuable have been his contributions ' There 
15 scarcely one important problem in this subject which 
has not benefited from his extensive experience and keen 
insight Bunsen's methods of silicate analysis, of mineral 
water analysis, and a dozen of other complicated laboratory 
processes, are simply perfect. Then his original method 
for the estimation of nitrogen in organic bodies will 
always be remembered as one of the most accurate of its 
kind when employed by an experimentalist as expert as 
Bunsen himself, but as most difficult and even dangerous 
in less able h.ands Again, all chctnists use and appreciate 
the much simpler methods for the estimation of nitrogen 
and sulphur admirably worked out by his pupils — Maxwell 
Simpson and Russell 

We all employ his beautiful general method of 
volumetric analysis, but chemists do not alwajs re- 
member that in this research Bunsen first determined 
the exact percentage composition of the higher oxide 
of cerium, a determination of the greatest scientific 
importance is legards the chemistry of the metals 
of the rare earths. Moreover they may be apt to 
forget that Bunsen was the first to introduce a general 
method of the separation of these rare earths, by which 
he for Ihe first time prepared pure yttna and erbia, and 
by which subsequently, m the hands of other chemists, 
many new metals have been discovered His well-known 
method of flame-reactions is a standard example worked 
out by every student. Again, modem chemists can now 
scarcely carry on the simplest experiment without using 
the '^Bunsen gas-lamp,” a burner which is also now 
employed in every household, and in many manufactories, 
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and has become so necessary that jt is difficult to conceive 
bow we worked before Its invention To him we are also 
indebted for the apparatus for accelerating filtration; tbe 
" Bunsen-pump/' together with all Us appliances, now 
employed in every laboiatory 

Of all the contributions to the advancement of our 
science, that by which the name of Bunsen has, however, 
become best known, and by virtue of which future 
generations will place him on the highest pinnacle of 
experimental fame, is the foundation, wiih his no less 
celebrated colleague KirchhoflT, of the science of Spectrum 
Analysis, and the discovery by its means of the two new 
alkali metals, cesium and rubidium. It is true, of course, 
that many facts were ascertained and many observations 
made relating to the power possessed by matter in the 
state of incandescent gas emitting rays of a peculiar and 
characteristic kind Few great discovenes are made at 
one step But the glory of having established a new 
branch of science, of having placed Analysis by Spec- 
trum Observations on a sound and firm experimental 
basis, belongs to the Heidelberg philosophers, and to them 
alone 

The history of the establishment of spectrum analy- 
sis, as that of its enormous recent developments, is 
too well known to the readers of NATURE to require 
repetition All that is necessary here is to recall the 
masterly way m which Bunsen worked out the properties 
and showed the relationships of the new metals and their 
compounds He first saw the ciesluifi lines nfl a few 
milligrams of the alkaline residue obtained in an analysis 
of the Durkhcim mineral waters, and the discovery flf-a 
second new metal (rubidium) soon followed that of*^he 
first So certain was he of the truth of his spectroscopic 
test that he at once set to work to evaporate forty tons 
(44,000 kilos) of the water, and with i6'S grammes of the 
mixed chlorides of the two new metals which he thus 
obtained, he separated the one metal from the other (no 
easy task) and worked out completely their chemical 
relationship and analogies, so much so that the labours 
of subsequent expenmenters have done little more than 
confirm and extend his observations , such a result is 
truly a marvel of manipulative skill ' 

Another less widely known, but no less interesting and 
important research, is that on the spark-spectra of the 
metals contained in cerite and other rare minerals. In 
this he shows his power both as physicist and chemist. 
He first describes a new chromic-acid bnttery suited to 
the performance of the special experiments which he 
afterwards details He determines with great care all 
the physical constants of this battery, and then proceeds 
to investigate the spectra of the earths which give no 
colour to the non-luminous flame. The spark- spectra of 
these earths he carefully maps, so completely, indeed, that 
the separation and identification of these metals now for 
the first time became possible. 

The many hundreds of pupils who during the last half- 
century have been benefited by personal contact with 
Bunsen will all agree that as a teacher he is without an 
equal Those who enjoy his private friendship regard 
hun with still warmer feelings of affectionate reverence. 
All feci that to have known Bnnsen is to have known one 
of the truest and noblest-hearted of men. 

H. £. Roscoe 


Japan^ nach Reism und Studim in Aufirage der 
Preuss Regie rung dargistelli Von J J. Rein, Pro- 
fessor der Geographic in Marburg. Erster Band. 
Natur und Volk des Mikadoreiches. (Leipzig : Engel- 
mann, 1861.) 

Notes and Sketches from the Wild Coasts of Ntp&n^ By 
Capt. H. C. St John, R.N (Edinburgh : Douglas, 
1880.) 

'^''HE present year has already brought two new con- 
tnbutions to the rapidly increasuig stock of Japanese 
literature in “Japan, nach Reisen und Studien," by Prof. 
Rein of Marburg, and “The Wild Coasts of Nipon," by 
Capt St. John. The two works thus thrown into associa- 
tion by subject and time of publication have however 
nothing else in common. 

Had Capt St. John’s book been written a few gene- 
rations ago, or had it related to a country previously 
unexplored, it would have possessed a greater claim 
upon popular interest ; but J apan has in late years been 
so far the object of careful study by residents, and of 
descriptions by tourists, that the raison d'etre of “The 
Wild Coasts of N ipon ” is not easy to perceive. 

In the preface the reader is assured that everything 
stated in the text, with a few exceptions, came 
under the observation of the author, and there is no 
doubt that he has scrupulously confined himself to his 
own personal expenence, without seeking to correct or 
augment it by reference to other sources. The advantage 
of wch a limitation of matter must however depend 
altogether upon the extent of the expenence and the 
special qualificatiODb of the observer, and we are of 
opinion that had the author taken the trouble to ascertain 
what his predecessors have already made known, he 
would have largely altered his notes 
The author as a sportsman and naturalist displays him- 
self in a more favourable light than as a logician and 
observer His sporting memoranda are amusing, and 
give a character to tbe volume, while as an amateur 
naturalist he shows more than average knowledge, and 
contnbutes some interesting facts on the subject of the 
animal kingdom. In the flora he is on less secure ground, 
and on one occasion, at page 137, confuses, in name at 
least, two such well known trees as the Hinoki {Reiino^ 
spora obtusa) and the Cryptomeria Japomca. 

In his remarks upon the people he bears good witness 
to tbe simplicity and kindness of the peasantry, of whom he 
must have seen a good deal Unfortunately, for a traveller 
unlearned in the language, and chiefly dependent for his 
entertainment upon ordinary tea-houses, he has rather 
rashly ventured into generalisations requiring information 
that very few foreigners possess. At page iBa the 
Japanese men, as a race, are said to be “well nudei 
muscular, active, and strong, and averaging about five 
feet five inches^ in height,” a description applying 
fairly well to the northern fishermen, but certainly flat- 
teiiag to the nation in generaL Again, in several places 
tbe author follows a common Csihion in deploring the 
evils brought upon the people by European “ civilisation,” 
bat makes no allusioiL to the greater cviia it u now 

■ fk RablieiiiBftia oi tfarsvinis bighi oSlbkiDivla^MriBalm 
Thu it Btulf u much below the aurk u Ckpt Si Tohn*t c • IcuUuoa b 
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expellinf^, and ignores the fact that any deterioration 
which has followed the recent change of circumstances 
IS not the work of “ civilisation/' but of the vile or foolish 
camp-followers that may cling to the skirts of even the 
noblest army, 

Upon the religion of the country he says little more 
than 15 to be found in a footnote at page 127, but students 
may be interested to team from this that " Shinto is never 
represented by any figure, but worshipped as the Unseen 
Spint which pervades everything Buddha, as is well 
known, is always represented by a male figure ; Shinto, 
the unrepresented, is supposed to be a female " 

Criticism of the volume is to some extent disarmed by 
the modesty of Us preface, and it no doubt contains much 
that will amuse the general reader. 

In Dr. Rein's “ Japan " we have the work not only of a 
savant thoroughly versed m his subject, but of a practised 
literary architecL The present volume deals with the 
geographical conformation, climate, flora, and fauna of 
the Japanese group, and the history, ethnography, and re- 
ligion of the people, concluding with a useful chapter on 
topography. A future volume is to comprise an account 
of the industries and commerce, and will be welcomed by 
all who read the part now before us 

The geographical summary is far more complete and ac- 
curate than any to whi^'h the public has yet had access, and 
at every page shows the hand of an expert who has brought 
original knowledge and personal observation to bear upon 
hi6 task The climatic peculiarities are for the first time 
(save by the author himself m 1876) systematically de- 
scribed, and all the more important meteorological details 
accumulated in the past eighteen years m different parts 
of the country aie reproduced in tabular form 

In the study of the flora and fauna the accumulation of 
facts IS already too large to allow the author to go far 
beyond the limits of enumeration. Since Di Rein's ac- 
count has been written a new addition has been made to 
the fauna in a catalogue of the birds of Japan by Capt. 
Blakiston and Mr. Fryer, and the number of known 
species raised from about 250 to 325, of which about 180 
occur also in China, and about 100 are repiesented in 
Great Britain 

It 15 to be regretted that space could not have been 
spared for a little supplementary information upon some 
of those members of the animal kingdom which possess 
a more popular interest. For example, a few details 
respecting the dangerous and unpleasantly common 
Uwnuski [jrriganocepkalus Blonthoj^) and the wrongly 
maligned little Hibakari {Tro^fdonotus MafttnsiC) would 
have been useful. The poisonous properties of certain 
speaes of the Fugu or genus Ttf radon are pointed out, 
and the symptoms produced by their use as food described ; 
but in the reference to ** hungmge^ biuigten^e Mos- 

fuitos^^ though feeling tribute is paid to the vexatious side 
of tbeir character, the grave charges to which they are 
open are omitted, their probable agency, long recognised 
by native phyucians, in the conveyance of maligiunt pus- 
tule, and the auspicion raised by Dr. Patrick Manson's 
investigatiaBa in Atnoy, that the spread of Elephantiasis 
Arabum in tbe south of Jdpan m due to the same pest. 

The second and leas technical port of the beokem- 
hraco subjects upon which the author is less able to speak 


MH verbd magistri than on geographical scKnce. The 
section, '^Das Japanische Volk," opens with an histoncal 
abstract of about 200 pages, compiled from Klaprothi 
Kxmpfer, Siebold, Satow, Aston, and other authonties* 
The purely mythical stories of the age of the gods are 
passed over rapidly, and the commencement of the history 
of the country is fixed at the reign of Jimmu Tenno (660 
to 585 B c ) Dr. Rein is generous enough to acknow- 
ledge Without question the reputed founder of the impenal 
lore, of whose exii^tence there is little more proof than of 
that of the Uwabami and fCumai/achij which the Professor 
does not consider entitled to a place m the faun.*! As is 
mentioned in a footnote, the earliest written records extant 
originated in the first part of the eighth century of our era, 
and admitting the possibility that these were compiled 
from lost manuscripts of older date, they still offer satis- 
factory internal evidence that the historical being of Japan 
is at least a thousand years younger than is indicated by 
the list of the ancient emperors from whom the reigning 
Mikado traces his descent. The fact will perhaps be suffi- 
ciently demonstrated by a citation of the ages attributed 
to certain of the pntiutive lulers The inaugiirative myth) 
Jimmu Tenno, is s.iul to have lived 127 years, Koan, the 
sixth Mikado, 137 years , Nintoku, the seventeenth 
Mikado (d. 399 a d ), 122 vears , and it is not until the 
fifth century a d. that ihe viability of the rulers appears 
to have become permanently limited to a reasonable de- 
gree. It IS true that the birth and death of Jimmu are 
solemnised as national festivals, and that writers on such 
sober topics as the industrial arts do not hesitate to refer 
for their landmarks to periods long antedating the true 
historical period , but all allowance must be made for 
mhented ciedulity in ancient traditions, which here form 
part of a state religion and establish the very sanctity of 
the throne 

Wc are glad to see that Dr Rem does not altogether 
reject the romantic episodes of Japanese history Awaiting 
the advent of a native Walpole to bruiBe the simple faith of 
his countrymen ivith histone doubts, it is a gi-atefuJ relief 
to the tedium of the lung senes of vars and court intrigues 
that form the biiulcn of the lather monotonous reciUtive 
of the Oiienial Clio, to dwell for a moment on such stories 
as those ^of the gentle wife of Yaiiiato Dakc, who cast 
herself into the sea to propuiala the angry gods that 
threatened the safety of her husband s ship , of Kesa, who 
sacrificed her life to preserve her wifely fidelity ; and 
many others of the uiiiiibcr that have lent inspiration 
to the peneds of llukusai, Vosai, and a hundred lesser 
arUsts, rbey are probably no more apocryphal tlian 
many of the wearisome details through which the student 
of history must plod 

Thetitle 'Geschichlc dci Japanischen Volkes" adopted 
by the authoi is somewhat misplaced The history 1* not 
that of the people but of their rulers, and it would have 
been well had the author given the section a better claim 
to the heading by inUrspcr&mg the story of battle and 
murder by some account of tlic development of laws, 
literature, painting, the various mduetnal arts, and such 
important social ceremonies as those of the Cha-no-yu^ 
which loae much of their significance when divxnoed from 
the general history of the empire. 

The most valuable portion of the sketch to the foreign 
world is that relating to the pregnant events of the last 
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twenty years. In the narration of occurrences which 
have compelled the foreign powers, and especially Great 
Britain, to join issue with the Japanese Government Dr. 
Rein displays an absence of partisanship quite novel to 
those experienced in the discussion of Anglo-] apancse 
politics. His review of the present position and future 
prospects of the nation is thoughtfully cautious, and while 
drawing attention to the recent educational studies and 
the many wise acts of the present Government, shows a 
daik reverse to the picture in the financial difficulties now 
threatening serious obstruction to the path of improve- 
ment The question of the opening of new ports or of 
the entire country to foreign enterprise and capital is also 
considered, and the writer points out the deadlock 
created on the one side by the great disadvantages which 
the Japanese foresee in adniiUing to compctiiion an 
infinitely stronger commercial race, over whose actions 
they can have no judicial control, and on the other by 
the inexpediency, from the foreigners’ point of view, of a 
surrender of the treaty rights while the laws and means 
of administration in Japan arc in so unsatisfactory a 
condition as at the present time 

In an inLcresting chapter upon the Ethnography of the 
Japanese the author takes up the vexed problem of the 
origin of the now dominant race, who displaced the 
aboriginal Amos. He believes, from considerations of 
speech, physiognomy, and traditions that they are a 
branch of the old Altiic family, which spread from its 
birthplace m all directions ovei the continent of Asia, 
some reaching Japan vid Tsushima, Iki, and Oki, others 
settling at various parts of the mainland to fann the 
Korean, Mandschurian, and other kindred people In 
this view he is supported to some extent by the 
physiognomical identity with the Japanese of the yet 
pure descendants of the Korean potters brought over as 
trophies of Taiko’s victorious arms at the end of the 
sixteenth century, and established in the province of 
Satsuma. Mr Aston's researches into the comparative 
philology of the Japanese and Korean languages {Trans 
Royal Asiatic Society, 1679) tend to a similar conclusion, 
but leave the question still open 
The analyses of literature, language, and religion are 
necessarily incomplete, but awaiting the further progress 
of the labours of the scholars now engaged in the study 
of these special branches, Dr Rein's summary of the 
present knowledge will be of great service 
The author's views as to the character of the Japanese 
as a race are neither romantically favourable, like those 
of the great maj'ority of travellers, nor unjustly contemp- 
tuous, like the convictions cherished by nearly all settlers. 
The national defects Dr Rem considers to be a greed 
for novelty and a lack of stability and perseverance ; but 
although this verdict would appear to be sanctioned by 
recent experience, the history of the country really points 
to nothing less than instability A blind admiration for 
antiquity and a persevering if not energetic industry has 
charactensed nearly the whole of their older manufactures 
and artistic productions, and the many centuries of per- 
sistence in the path opened by their forefathers were 
terminated only by a sudden change of circumstances, 
and an entirely forced and unsought relationship with the 
outer world. They are now learning an entirely new 
exercise of their powers, and some clumsiness at the 


outset is inevitable, while the very impetuosity of their 
progression necessarily brings their faults more easily 
withm the scope of a passing glance. They have now 
bought experience, and until the world secs how they 
can utilise their expensive purchase any judgment is 
premature They have indeed two serious drawbacks, 
poverty of material resources, and a written language 
that isolates them from the European world, and imposes 
serious limitations upon the interchange of the higher 
order of ideas amongst themselves, but the present 
generation can scarcely be blamed for either evil If 
there be a charge in the past and present lo which they 
are fairly open it is defect of invention, for as their recent 
knowledge is taken from Europe, so in former times were 
they indebted to the Asiatic continent for literature, arts, 
religion, and laws, as well as for a thousand smaller 
traits of civilisation, some of which they have preserved 
longer or belter than their teachers 

Whatever dispraise is laid upon the people, nearly all 
writers agree to credit them with remarkable cleanliness. 
Miss Bird, however, who has studied Japan under a 
new aspect, gives a diAerent testimony as to the 
interior, and the few travellers who have caught a 
glimpse of the unbeaten tracks of the great cities might 
make strange revelations. As the better class European 
generally knows little or nothing of the secrets of his own 
metropolitan slums, it is conceivable that a foreigner 
living in Tokio may not be aware that it contains other 
habitations than those he passes in the public thorough- 
fares ; but were curiosity or chance to lead him to thread 
some of the little, hardly noticeable, inlets which here and 
there break the line of the street dwellings he would be 
startled by the new world revealed to him— one where the 
hundreds of thousands of poor of the great city live, 
densely packed in 61 lh and disease, in dilapidated dens 
with crumbling walls and roofs that would render needless 
the spell of Aiimodeus to the Don Cleofas who cares to 
peer at the miseries only half concealed by the long lines 
of sheds, moated with foul stagnant drains, flanked by 
reeking accumulations of sewage and garbage, and cut off 
from ventilating breezes by the dwellings of the more 
fortunate but less numerous citizens. Had Dr. Rein 
extended his pilgrimage to the Uradana he would have 
written a new and curious chapter. 

As regards bathing, it is certamly a common custom, 
but with the' poorer classes it is f^r less frequent than 
travellers would lead us to believe, It is moreover not 
so much dictated by any unconquerable intolerance of 
dirt as by the combined attractions of warm water and 
neighbourly gossip Whatever purification may be de- 
rived from the common use of a limited quantity of water 
by several dozens of people, it is doubtful whether we 
may not take as a set-off the odoriferous condition of the 
unwashed winter garments which often do unrelieved 
duty day and night for the whole season, and the very 
scant attention that the native feels impelled to bestow 
upon hiB hands and face in the intervals of his visits to 
the bathing-house. These remarks however do not imply 
that the working orders in Japan compare unfavourably 
in respect to physical purity with their European brethren. 

The maps and illustrations are excellent in choice and 
execution. One error must however be indicated in the 
woodcut desenbed as a Riu-hin-Insulanderi^ which is 
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really an accurate portrait of the Korean envoy who 
visited Japan in 1877 

It IS impossible to do justice to Dr. Rein's important 
book in the space at our command Its construction is 
eminently scientific, and its thoroughness will excite the 
admiration of all who know the difficulty of obtaining, 
and especially of selecting, information upon many of the 
matters so exhaustively treated The errors arc few and 
seldom important, and will probably disappear in the next 
edition. One powerful recommendation is the absence of 
the ego from its pages , the author everywhere studiously 
keeps his own individuality concealed, and in the dis- 
cussion of most points he is nearly always contented with 
such a statement and grouping of the principal facts as 
will leave the inference well within the grasp of the reader's 
mind In conclusion, it is the best of the many publi- 
cations upon the subject of japan that have appeared in 
the last ten years, and, unlike most of the number, sup- 
plies a real want, and will be received gratefully by all 
who seek for solid, trustworthy information. Wc trust 
that the completion of the work will soon be issued, 

OUR BOOK SHELF 

itudes gdom^iriques et cinhnatiques. Note sur quelques 
Questions de G/om/tne ct de Cin^mattqHi\ et Reponse 
aux Rhlamations de M VAbbiAoust ParE J. Habich. 
80 pp. (Lima, 1880) 

M. l'AbbI^ Aousi, author of the ''Analyse mfinit^simale 
des Courbes planes," and our author put forward con- 
flicting claims as to priority of discovery. 

The polemics have fired off their powderin Les MomUs 
(tome IV, 1880, Aoust tome 1, 1879, Habich, see also 
the Comptes rendus^ Ixxxv, 1877, and Ixxxix , 1879), and 
the object of the present pamphlet is “de rdduire h kur 
juste valeur les assertions " of tne Abbd The matters in 
dispute can be inferred from the three divisions of the 
present work — 

'* r. Ddveloppoides — considerations histonques, dtude 
des envcloppes des droitcs par la consideration du centre 
instantand de rotation, d^veloppoides des divers ordres 
et develJopoides inverses 
“2. Coordonnees tangentielles-polaires. 

“3. Mouvement gdorndtrique d'une figure plane dans 
son plan — considerations gendrales, mouvement gdo- 
rndtrique determine par deux systemes d'enveloppees et 
d'enveloppes, mouvement d'une droit sur un plan " 

We have, of course, but one side of the quarrel pre- 
sented to us, but leaving polemics on one side there is a 
great deal of interesting matter put before us. Time will, 
no doubt, settle the question of pnonty. 

A Synopsis of Elementary Results in Pure and Appited 
Mathematics, By G, S. Carr, D.A. Vol. 1. part ^vin. 
(C F. Hodgson and Son, 1880) 

We recently noticed with approval the volume con- 
taining the first seven parts l^his eighth part carries on 
the articles from 1400 to i363, and is concerned with the 
differential calculus It contains an abstract of the usual 
processes, and besides gives a succinct account of the 
theory of operations, and an analysis of matters which 
are treated of in the higher algebra, as Jacobian s and 
quantics^ and closes with maxima and minima, the 
geometneal applications being reserved for the parts on 
Co-ordinate Geometry. 

These fifty-six pages arq very correctly printed, at least 
we have not detected more than three or lour trivial typo- 
giMhical errors 

This part maintains the handy character for reference 
of its forerunners. 


The Practical Fisherman. By T. H Keene (London , 
The Bazaar Office ) 

This book denis with the natural history, the legendary 
lore, and the capture of British freshwater fish, together 
with the art of tackle-making The author has bestowed 
great care on his work, and seems to have studied every 
book written or published on the charming subject from 
Oppian to the present tune Mr Keene is besides .in 
enthusiastic fisherman, and has thus produced a treatise 
of great interest to the practical angler. We may add 
that this work is almost the only one on angling which 
treats of the natural as well as the tradition^ history of 
fishes 

LETTERS TO THE EDITOR 

\The Editor dors not hold himsclj responsible for opinions expressed 
by his i 07 re^pondtnts. Neither tan he undertake to fcturHf 
or to corrtponU with the ivrUtis oj, rejected manuscripts. 
No notice is taken of anonymous tommunuations 
[ 7 he Editor urgently requests coi respondents to keep their letters 
as short a\ posable 7 'he p/murr on his space is ao great 
that it is impossible othenoise to ensure the appeal atue tvtn 
op c ommunu ations c ontai nuig t uter / sti ng and novel Jac ts. ] 

The Movements of Leaves 

Frmz Mukllfk ha's sent me some additional obiiiervalioiis on 
the movements of leaves, when expubod to .1 bright light, huch 
movements seem to be as well developed and as diversified under 
the bnght sun of Brazil, a:s aie iho vell-kiDwn sleep or iiycli- 
tropic movements of plants in all parts of the world This 
result has intereRted me much, as 1 long doubted i^helher para- 
hcliotropic movements were couimc n eiKiUgh to deserve to be 
separately designated It is a reii arkablc fact that 111 cerLam 
species these moveinculs closely reircmble the deep movements 
of allied forms. Thus the leaflets of one of the Brazilian Cassix 
assume when exposed to sundiine nearly the ^^ame position as 
those of the not distantly allied lla.inaloxylon when asleep, oa 
shown in B'lg, 153 of “'Ihe Movements of Plants” Whereas 
the leaflets of this Cassia sleep by moving donn and rotating un 
their axes, in the same peculiar manner as in 1.0 many other 
species of the genus Again, wiih an unnamed species of 
Phyllanthus, the leaves move forwards at night, so that their 
midribs then stand nearly parallel to the horizontal branches 
from which they spring, but when they are exposed to bright 
sunshine they nsc up vertically, ai d their upper surfaces 
come into contact, as they are opposite Now this is the pu*^!- 
lion which ihe leaves of another species, namily Phyllanthus 
compressus^ assume when they go to sleep at night, Fritz 
Muller dales that the paiahelio tropic movements of the leaves 
of a Mucuna, a large luining rapihonaccous plant, are drange 
and inexplicable , the leaflci s sleep by hanging vertically dow n, 
but under bright sunshine the pel*r ' rises vertically up, and the 
terminal leaflet rdale? by mca . t pulviuus Lh.ough an angle 
of 180”, and thus its upper surfaoi. nds on the ame side with 
ike lower surfaces of the lateral IcatlL.. Fritz Muller adds, " 1 
do not understand the meaning of this rotation of the terminal 
leaflet, as even without such a movement it would be apparently 
equally well protected against the rays of the sun. The leaflets, 
also, on many of the leaves on the same plant assume v^ricus 
other strange position^.” With one species of Desmodinnn, 
presently to be mentioned as sleeping in a rcmarkaVlc manner, 
the leaflets rise up vertically when exposed to bright ‘ unxhine, 
and the upper surfaces of the lateral leaflets are thus brought 
into contact. The leaves of Bauhmia grandi flora go to sleep 
at an unusually early hour m the evening, and m the manner 
desenbed at p 373 of " The Movements of Tlants,” namely, 
by the two halves uf the same leaf rising up and coming into 
close contact now the leaves of Bauhinm Brasilunsxs do not 
sleep, as far as Fritz Muller has ‘cen, but they arc very senaibve 
to a bnght light, and when thus exposed the two halves rue up 
and stand at 45” or upwards above the honzon 

Fritz Muller has sent me some cases m addition to those given 
in my former letter of March 3, of the leaves of closely allied 
pUntB which as<>ume a vertical position at night by widely dif- 
ferent movements; ard these coses are of interest os indicating 
that sleep movements have been acquired for o special purpose. 
We ^ve just seen that of tu o species of Bauhinia the leaves of 
one sleep conspicuouslyf while those of a second species appo- 
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rently do not sleep nt all The leaves of Euphorbia jacquima- 
flora depend vertically nt ni^t, whereas those of a dwarfish 
Braalian species rise vertically up at night. Ihe leaves of thi*; 
Euphorbia stand opposite one auother — a position which is 
ralner rare lu the genus ; and the rising movement may be 
of service to the plantj as the upper surfaces of the opposite 
leaves mutually protect one another by coming into contact. In 
the genus Sida the leaves of tAO species rise, while thohc of a 
third Brazilian spccicb sink vertically down at night Two 
BpeciCH of Desmodium are commun plants near Fritz Muller's 
house in one the leiflets move simply downwards at night ; but 
in the other not only do the thice leaflets move vertically down, 
while the mam petiole rises vertically up, as is likewise the case 
with D,gyrans^ but in addition the laleral leaflcls rotate so aa to 
stand parallel with the terminal leaflet, behind which they are 
more or less completely hidden. This, as far as I have seen, is 
a new kind of nyctitropic movement , but it leads to a result 
common to several species, namely, that of packing the three 
leaflets closely together and plaining them in a vertical position 
Down, Ueckenham, Kent, April 14 Charles Dauwjn 


Spectrum of the Star LI. 13412 

The spectrum of the star Ll 13412 appears to be in some 
respects unique It consists mainly of three bright lines having 
wave length:! of 545, 486, and 466 millionths of a uiillimcirc. 
Four other stars have hitherto been found whose spectra ore of 
this character Three of them arc in Cygnus, and have Ime^ 
whose wave-lengths are 580, 56S, 536, and 467 The fourth 
star, Oeltzen 1768], has lines at alnnit 582 and 470 (Natukb, 
vol XKii. p 483) The line 01 band at 467 .mpean to be com 
moil to all, and that at 580 to the last four The line at 486 in 
Ll 13412 coincides with the h line of hydrogen, but is not 
visible in the other stars The line at $45 is also absent in 
them This star therefore appears to resemble the ulherii in 
kind, but not m the material of which it is composed. It is 
aUo much brighter than the others, so that U is not a difficult 
object with a amill telescope Its position for i860 is in R.A 
6h. 49'3ni and Dec, - 23“ 47'. It is easily found as a seventh 
magnitude star about 15' north of o' Cixms A/a/ans, 

Cambridge, U.S , April 14 Edward C. Pickering 

The Indian Winter Ruina 

In Nature, vol, xxm p 400, Mr, F Chambers very 
properly points out that the w-inier rams of Northern India, 
though usually heaviest in years when the mmu pressure is above 
Che average, are yet coincident with short periods of low rather 
than of high pressure The way in w hich Mr Chambers accounts 
for the low preasarc sceiiis, however, rather far -fetched It is 

true that ou one or two of the American weather charts s^orm 
tracks are shown extending from the Mediterranean to Northern 
India or the Bay of Bengal, hut these paths are drawn with 
dotted Imes indicating that they arc doubtful, and, considering 
the absence of meteorological sUlions m the greater part of the 
area between the Mediterranean and India, a id the nature of the 
intervening country — especially Afghanistan with its high moun- 
tBins — I sbould say the evidence np ^n the strength of which the 
American chartographer laid down the^e storm Cracks, was of 
the slightest possible description The winter rains are however 
accompanied by a cyclonic moveineiit of the air over Northern 
India, and L wish to point nut that, whether the cyclomc di^urb- 
aace be a European or Transatlantic visitor, as Mr. Chambers 
supposes, or a native of the Indian region, generated by the 
as Mr. Eliot has taught in hih report for 1877, the '*old 
notion" of the connection of the rams with the upper anti- 
monsoon current is by no means exploded The progress of the 
duturbanoe and of the rainfall is usually from north west to 
south-east, and the ramfali is heaviest, as a rule, on the eastern 
side of the disturbance The winds which bnog the rainfall 
therefore come from some southerly quarter, ana ai northerly 
winds generally continue blowing In the extreme south of India 
at the time when these disturbances occur m the north, the 
Bouthcily rainy winds must be denved from on upper current 
which descends in the anh-cy clone or region of high prcviure in 
the centre and south of India, or in the zone between the south 
of India and the equator. Mr 131 inford'a modification of his 
former views regarding the origin of these rain appears from hU 
remarks and the accompanying charts In the Metaorological 
Report for 1878 to be meiely that the indraught townnis the 


region of precipitation is not confined to Northern Indio, but is 
occasi anally, though rarely, felt as for as Ceylon, 

lu a letter of mine that appeared in Nature for the following 
week (p, 409), there was a mistaken inference from Mr, BUn- 
ford's investigation regarding the '* Barometric See-saw " between 
India and West Siberia that I beg your peroiission to correct, 
The mean pmsure at sea -level in the Indo Malayan and West 
Siberian regions appears from Mr. Buchan's charts to be nearly 
the same both on Ine average of the year and in January and July. 
Also no wmd blow! directly from the one rcgioii to the other \ve 
cannok therefore infer anything regarding tbc strength of the winds 
from Ml. Blanford's results, but we m&y reg<irding temperature. 
The proper inferences of this kind from the results arrived at by Mr. 
Blanford and Mr Archibald appear to be theiiC — (i) The range 
of temperature in the 11-year period is gHatcr in Siberia than in 
surrounding countries , (2) Siberia i^ culdest, compared with 
neighbouring countries, at tunes of maximum sun-spot , (3) This 
relation is most marked in winter, and (4) near the coasts of 
the Pacific (Nertchinsk, Pekin, Zika-wei), the Indian (all the 
Indo-Malnyan btalions, especially those nearest the sea), and the 
Atlantic (London) oceans, where presumably the range of tem- 
perature IS less than 111 the heart of the continent, the variation 
of the barometer in the il-ycar period is ojipositc to that observed 
m Siberia S A. II ILL 

Allahabad, March 29 


PalKolithic Man 

It is desirable that further search should be made for imple- 
ments made by man in the dejiosits of this country assumed to 
be older than the well-known and accepted implementifcroiis 
nver-grnvels 

In the gravels belonging to the Thames, in and ucur London, 
palzolilhic iiiipletucnts arc of mt infrequent occurrence. In 
my own collection 1 have more than 120 examples — with few 
exceptions found by myself — and I know of at least another 
bundled specimens found Llnelly by London fnenda who hove 
availed themselves of hints given by me. 

My olijewl now is to direct attention to the fact that the imple- 
ments are not only found in and near London in the lower and 
middle terraced of gravel some 25 to 70 feet above the ordnance 
datum, but at far greater lieighU. Some of these heights near 
London may, and others no doubt do, belong to llic 1 hames or to its 
tributaries, but they all (in difierciit degrees) appeal to point to a 
more remote time than the period when the lovser terraces of the 
Ihamt^andits tributaries were formed Some of the imple- 
ments now found m the lower gravels are clearly "denved" 
from more ancient deposits For inatonce, 1 have one example 
white m colonr and highly iiorcellaneom — the white colour hoE 
been brought about by ihe dcLompositiun of the flint in some 
ancient loam or clay, and not from the gravel in which the im- 
plement wan found thiq is jiroved by •'Cveral more or less 
niglily-poluhed accidental fractures at the edges of a difTerent 
colour from the general white surface . these coloured fractures 
arc more recent than the while facets, and date from the lait 
deposition of tlie implement in the lower terrace ' the while 
abraded flaLings belong to a highly remote tune Dr. John Evans 
records the finding of an implement in the Thames gravel at 
Highbury, at 1 02 feet, whilst 1 have found one (2ao near 
Highbury), at an elevation of 144 feet. Last summer I found 
an implement on the ennaence at the nrrt 1 of, and overlooking 
Ealiflg Dean, at a height of 164 feet. This is 72 feet higher 
then the implcmcntiferous beds of Ealing Dean desenbed by 
General Pitt Rivers, and between 80 and loo feet higher (in one 
instance 104 feet higher) than the mqileinent- bearing gnvdb at 
Acton desenbed by the ••aiiic gentleman. The gravel at the 164- 
feet elevation forms an isolal^ patch on the extreme top of a 
hiU. 1 watched the excavations here (which were shallow) for 
road- Jinking, wrh great care, and with the implement 1 fbund 
several flakes. These heights agree well with the heights of some 
of the implernentiferoiu gravels foand capping the cliffs nr the 
South of England, also with the^Erith position at Northumber- 
land Heath, where Mr F. C, J, Spurrell found on Implemeiil at 
on dcvmtion of 175 feet. 

Mo:st geologists know the high gravels overlooking Hortfond, 
W«^ and Am well , their altitude u from 130 to over 180 feet 
above the ofdaonce datum. Gravel fromr the two fint of thcac 
places IS brought to London for ballast in thouiandi toni. 
A year or two ago peat quantitica of inavel from Hertford 
were brou^t to Finsbury Park by the Great Northern Rail- 
way, and in the gr.ivel thrown djwn near Finsbury Pork I 
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pMed up m food Mib-tnangulsr wedge-shajied impUment. 
r urthnr *>earck produced m Bcooed iinpLemeiit, a good trimmed 
flake, aMd a few hmple Aaka The worked flinta m the Hert- 
foid mvel are however so race that the bearch. for them i& the 
moflt nopelesi taah coDceivable. There la not mure thaa one 
flake In 5 CX) tooh, not one implejnent in 5^^ [(ravel. 

The gravel from Wore u ahija brought to the eut of London for 
boUaat, and 1 happenctl last year to mention the fact of my du- 
coverjes to Mi. J £ Greeiihill, the rrinnipaL of a school near 
Hackney Dowiu Mr Grecnhill at once not only searched him- 
: 3 eir, but fact his pupils to loolc over the Ware gravel, tlicu laid 
down in large quantities near Clapton, with the result that a 
large broken ovate miplement wn'« found and several flakes. 1 also 
fomid alojge and heavy slice ” flake with nuiucroii!) f.icets on its 
worked side 111 the same g^^vel Mr. Greenhill’s success caused me 
to look carefully ovei a similar lot of gravel from Ware, laid doun 
near Victoria Park In this I found a sub-tnangular impluncnl 
and three flakes. 1 have also found a large greatly abraded 
(lake in the Am well gravel at Amwell Lise vhcie in east and 
north-east London 1 have looked over tliousands of tons of Plert- 
ford and Ware gravel without deci:)ivc result A week or two 
a^o, however, as my younger son was returning home through 
iMnsbury Park, he picked up a good scrapcr-likc implement in the 
gravel (presumably from Hertford ), jui.t thrown on to the road 
inside the park On hearing of the discovery 1 at once went to 
Finsbury Pork and looked carefully over all the recently thiowii 
down material, but with no fai ther result 1 have visited the 
different pits at Hertford, Ware, and Ainwell several times, but 
there is never enough gravel exposed (considering the extreme 
comparative rarity uf llie implementa and flakes) to give one a 
chimce of finding an miplement I have found m the piLii 
several simple flakes, with the cone of iiercu^bion, and that is 
all. At what depth the implements occur in the gravel 1 do not 
know, but that implements really do come nut of the high 
graveU overlooking Hertford and Ware I thiuk there can 
be no doubt. Reference was made by me to these imple- 
ments at the Anthropological Inalitiile three years ago, when 
two or three specimens were exhibited by me 

WoKTHiNi-iON G. Smith 

125, Grosvenor Road, Highbury, N 

Sound of the Aurora 

With every respect fir the ability and acuteness of the late 
bir John Franklin and his comp inions, 1 do not think it con- 
clusive, as Mr Rouse seems to dn, that l^cau^e they heard no 
sounds " with tlic aurora borealis” (Nature, vol xxiii. p. 556), 
no sounds oie produced by it 

All Indian^ both on the shores of Hudson's Hay and near 
Bear Lake, and tlie Eskimos on many parts of the coast, oasert 
positively that the bright, varymg, flickering,^ and rapidly- 
mjviiig aurorx do produce sound. 'Phe senses uf heaiing and 
smelling iu the Indian and Eskimo are far more acute than 111 
the civilised man ; and both soundi and smells which to the 
latter are not perceptible are perfectly st to the more sensitive 
auditory and olfactory organs of the savage. 

The theoiy that the attractive force of the aurora is increiised 
wtthiu B certain limit as its rays proceed southward” scarcely 
borne out by my expoFience 

When winteruig at Furt Hope, Repulse Bay, m 1846-47 and 
*®53‘54i 66“ 32' N , the result of my observations was, as 

far as I can discover, exactly similar to that of Barry in 1824 25 
at Port Bowen m lat 73" 15' N., 400 mileii further n irlh and fifty 
miles west of Foil Hope , at both no effect w'aa produLecl on the 
magnetic needle. 

At Repufse Hay, and it may have been the same at Port 
Bowen, tne character of the aurora was perfectly different from 
that generally seen at Great Bear Lake, which acted so power 
fully on the needle, the furacr being oJm ist alway^ of n uniform 

E ile yellow or straw colour, with little rapid motioii, whereas the 
tter wu generally Aashuig, fliokeiing, rapidly moving, and of 
diverw huc^, 

Oftfl Mullanty of the aurora observed at Repulse Bay may 
be worthy of notice ' they were chiefly seen to the magnetic 
BOUt^-that IS south 62° east Inie^usually in Llio form ot an aich 
rothei low down — and 1 may odd that in that direction at a 
distance of thirty or forty miles from our head-quarters a large 
extent of sea is kept open all winter by strong currents The 

■ I borrow ibu moat apprjpnaic tarm from Prof StokeSi F R S , &c , of 
Cambrldi'ii. 


Eskimos of Repulse Bay do not say much about the aurora 
beyond expressing a belief that it is the spirits of their dead 
visiting each other 111 the heavens. 

It is probably a matter of U^le or 110 importance in a question 
of this kind, hut Mr Rousc has given the latitudes of the 
souebern shores uf Great Hear Lake from 90 lu 200 miles too 
far north 

Fort Franklin, where Franklin made his chief ob^tervotioiis, 
15 situated in latitude 65° 12' N. at the exireme south-west of 
Grcit Bear Lake, whereas Fort Confidence, where Sir J. 
KichariLon and 1 made (jurs with like results, is at the extreme 
northH:a5l of the lake in Ut. 66° 54' N , the stations being 150 
miles distant from each other 

It is perhaps not hexn^ loo sanguine to hope that in this 
penol of marvellous discoveries, Home insirument may be — if 
not already — invrnted, with the aid ot which nne may be able 
to decide the quesliuii sat is facto iily as to whether the aurora id 
any foim dQv:s nr does not pioducc s miid JuUN RA£ 

4, Addison Gaidciis, At>rd 16 

THE SC/ENT/E/C PRL\CIPLES INVOLVED IN 
ELECTRIC LIGHTING ^ 

II. 

LectHfcs III, ami IV 

A LL machines for the conversion of mechanical work 
into electricity are founded on Fiii.ula>'s great dis- 
covery of the induced current derived from the relative 
motion of a magnet and a coil of wiie They are either 
continuous-cunent or altcrn.iLe-LUtrcnt machines. From 
the continuous-current machines of Ibxii in 1832 and 
Saxton and Claike in 1S35 and 1836, we pass to Wheat- 
stone’s intioduction in 1845 of electromagnets m place of 
permanent magnets to pioducc the magnetic held. In 
1854 Weiner Siemens and Halske introduced the Sie- 
mens armature, m which the cud is wound longitudinally 
m a groove In 1854 lljorih patented an improved 
magneto-electric battery, in which the iiirrents induced in 
the revolving arm.iture pass round the electromagnets 
and produce the mignclic held. 'Ihis is the principle of 
the dynaino-electiic machine, which was afterwards re- 
discovered by Siemens and by Wheatstone simultaneously 
in 1S67, when on the same evening their two papers were 
presented to the Royal Suciety. 

Then followed the Gramme armature, m winch coils of 
wire ore wound m sections all m the same direction round 
a ring , each section, wlien a current is flowing through 
it, may be regarded as anelectro-in.iuner, and its principle 
of action IS clear it once (roin the piinciples of Arago 
and from Lena’s laws for induced cuiient^i. 

In dynanio-clectric luichmes the extem.il work in the 
electric arc is proportional to the square of the cutrenL 
and is also propuitional to the iiumbei of turns of the 
armature per minute. 

Any disturbance in the resistance of the arc reacts on 
the electro-magnet, altcnug the strength of the magnetic 
fleUl, thereby increasing the disturbance , this is the great 
disadvantage of dynaiuo-eloctric machines as compared 
with magncto electri'^ machines, where the magnet is 
cither a permanent magnet o. i:i excited by means of a 
separate current. Wilde, in 1863, employed a separate 
continuous cunent noachme to give a permanent magnetic 
held, and made the armature of the second machine to 
revolve m this magnetic (icld In .ilicriiate-current 
machines there is no com mutator for making the current 
continuous, but the currents from the coil are collected 
and sent through the external resistance m opposite 
directions for every half- turn of the armature The 
Alliance magncto-Llcctnc machine was the first of thesOi 
which was converted by H dmes into aconlinuoiis-current 
machine, and was by him first used in 1858 to produce 
the electric ligb*' for lighthouse illuminiUion, He aAer- 
vards again converted his machine into an alternate- 

■ By Prof, W Grylls Adim^, F R S Conunued from p jBa 
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current machine by removing the commutator^ thereby 
producing a very effective machine. 

All theoretical determinations of the efficiency of 
machines arc complicated by the retardation of mag- 
netisation of the magnets, which necessitates a change 
of position of the Lommiitatoi or brushes m the direction 
of the rotation of the armature. The practical deter- 
minations of efficiency which have been made show that 
from 86 to 86 per cent of the energy communicated to a 
dynamo-machinc is converted into electrical energv, and 
that from 44 to about 50 per cent, of the total worK may 
be converted into useful work in the external circuit. 
Among the more recent continuous current machines are 
the Brush and the Burgin machines, which promise to 
give good results. 

At intervals during the lecture the room was lighted by 
various electric lamps, the peculiarities of each of which 
were explained The Brockie lamp, lent by the British 
Electric Light Companyi and served by one of their 
Gramme machines , the Siemens pendulum-lamp lent by 
Dr. Siemensi and the Crompton lamp lent by Mr. 
Crompton, were each tried in turn, and attention was 
drawn to the Siemens' differential lamp, the Brush lamp, 
and other lamps and eleciric candles which were also 
exhibited. 

The subject of the fourth Cantor lecture was the sub- 
division of the electric current and lighting by incan- 
descence. Prof Adams showed that objections raised to 
the electric light were similar to those winch had been 
urged with regard to gas when it was first introduced. He 
then compart the energy of Grove's cells with the energy 
derived from a small Gramme machine, and showed how 
impraciicable It was to attempt to do by means of batteries 
the work which can be done by such machines He then 
explained how the same amount of energy might be 
spent in two classes of machmesi those of low internal 
resistance and low electromotive force which send a 
strong current through small external resistance, or 
quantity machines, ana those of high internal resistance 
and high electromotive force sending a smaller curient 
through large external resistance, or tension-machines 
For very high resistiinces ihe discharge of an induction- 
coil IS taken, the action of which was compared to the 
action of the hydraulic ram. Prof Adams proceeded to 
describe the Werdermann and the Joel lamps, and ex- 
plained the kind of machine specially suited for such 
lamps, and regretted that it would not be possible to 
show them to the best advantage, or to give them a fair 
tnal, because the machine actually m use at the speed at 
which it was running was not adapted for them- An 
electromotive force of 130 volts will send 50 wcbeis 
through 10 lamps in senes, and give an illumination 'of 
320 candles m each lamp for an expenditure about 10 
h. p. Taking Mr A, Siemens' facts as to the cost, it 
appears that the electric light from the Joel lamp would 
be as cheap as gas at the rate of 2 s. per 1000 cubic feet. 
The laws of the subdivision of the electric current were 
discussed, and their application to the system of incan- 
descent lighting adopted by Swan, and by Lanc-Fox and 
Edison was clearly shown Wuh the Burgin machine, 
then in use, giving at 1620 revolutions a minute an 
electromotive force of 160 volts, and a current of 24 
webers through an external resistance of about 7 ohms, it 
was shown that 24 rows of two Swan lamps 111 senes or 
48 lamps could be lit up each lamp beinr of 80 ohms 
resistance, and giving a 48 candle-power Tight. If the 
resistance of each lamp be 40 instead of 80 ohms, then 
double the number of lamps might be taken in series, 
giving about 100 lamps from the machine. 

With the Brush machine at least 140 lamps might be 
lit up in 10 parallel rows of 14 lamps in series. The 
early attempts of King, and Staite, and Konn to light by 
incandescence were then explained, and experiments 
made to illustrate the phenomena seen in high vacua. 


such as are necessary to enable Mr. Swan and Mr Lane 
Fox to preserve their carbons from wasting when ren- 
dered incandescent by means of the electric current. 

The room was well lighted by means of 20 Swan 
lamps, each giving a pleasant and steady light of about 
40 or 50 candle-power, the lamps being arranged in 10 
rows 6f two in senes. Two table-lamps were placed on 
the lecture- table, which could be put out separately or 
made to glow at pleasure, and these lamps could be 
lifted off their stands and others put in their places with, 
out disturbing oLher lights which were arranged in mul- 
tiple arc and worked from the same dynamo-machine. 


T/f£ FRENCH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE AT ALGIERS^ 
II. 

Algiers^ April 17 

O N Friday afternoon various papers on local subjects 
were read to a general audience in the foyer of 
the theatre i'hey related to the geology, geography, and 
demography of Algeria, but the most interesting paper 
was by our Consul-General, Col Playfair, on a visit to 
the country of the Kroumir:^ — interesting not only be- 
cause the aggressions of this tribe have led to the present 
complications in Tunis, which will probably end in war, 
but also because Col. Playfair and Lord Kingston are the 
only Europeans who have vi*^ited their Country, They 
inhabit the district near Le Callc, that is to say, the 
northern portion of the boundary between Algeria and 
Tunis, and they only nominally acknowledge the suzerainty 
of the Bey of Tunis 

On Friday evening a discourse was delivered in the 
theatre "On Paludisme from a Surgical Point of V^iew’' 
It was of such a \cry technical character that many 
members of the Association did not attend In fact the 
Congress is to a great extent medical While the Physical 
and Botanical Sections are positively languishing for 
want of papers, and ^^l\\ probably come to a premature 
ending on Monday, the papers waiting to be read before 
the Medical Section fill two pages of yesterday's pro- 
gramme. 

More activity was manifested in the sectional work on 
ihe second day of the Congress ; the papers in most of the 
sections were more numerous and the audiences larger. 
The physical section is the most neglected of all Long 
after the proper time of commencement the president had 
not made his appearance, and at length Mr Siemens, 
the only honorary vice-president, was requested to take 
the chair. Of the four papers read three were by 
Englibhmen, and on the fii st day of meeting one paper 
alone was read by a Dutchman Pure physics in France 
is unfortunately quite unrepresented at the Congress. 
In the Chemical Section M. Uaunhauer read a paper 
"Cn the Crystallisation of the Diamond," and M, de 
Foreland "On a New Apparatus for Gas Analysis." 
There were several good papers on meteorological sub- 
jects. Only three papers were read in the Geological 
Section, the most important of these by M. ViUanova, 
"On the Unification of Geological Nomenclature.” The 
Anthropologicjl Section was well attended, and papers 
of considerable local interest were read. The Sections 
of Geography and Political Economy mainly discussed the 
Sahara — on the one habd its physical geography, and on 
the other its colonisation. 

In the Agricultural Exhibition one of the most in- 
teresting machines is the solar engine, the boiler of 
which IS placed in the axis of a mirror 14 feet in diameter, 
and formed of three portions of hollow truncated cones, 
so as to get a close approximation to the parabola. When 
the sun shines a pressure of from three to four atmo- 
spheres IS produced in the boiler, and a force of one- 
horse power IS produced through the intervention of an 
' CouiQuwl from p 5B}. 
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ordinary Bteam- engine. The mirror 19 of silvered copper , 
the boiler 19 blackened and is surrounded by a glass 
cylinder, which of course permits the passage of the sun’s 
heat through it, but obstructs its escape after absorption. 
The whole thing costs 4000 francs, and it could be used 
in many countries for at least 200 days in the year 

Cf F. Rodwell 


THE HERRING ^ 

I T IS now nineteen years since my attention was first 
specially directed to the natural history of the her- 
ring, and to the many important economical and legal 
questions connected with the herring fisheries As a 
member of two successive Royal Commissions, it fell to 
my lot to take part in inquiries held at every important 
fishing station m the United Kingdom between the years 
1862 and 1865, and to hear all that practical fishermen 
had to tell about the matter ; while I had free access to 
the oflicial records of the Fishery Boards Nor did 1 neg- 
lect such opportunities as prescnLccl themselves of study- 
ing the fish itself, and of determining the scientific value 
of the terms by which, in the language of fishermen, the 
various conditions of the herring are distinguished. 

Diligent sifting of the body of evidence thus collected 
and passed under review, led to the satisfactory clearing 
away in my own mind of some of the obscurities which, at 
that time, surrounded the natural history of the fish But 
many problems remained, the solution of which was not 
practicable by investigations which, after all, were only 
incidents in the course of a large inquiry, cnibiacing a 
vast number of topics beside herrings and heriing 
fisheries , and it is only within the last few years that the 
labours of the German West Baltic Fishery Commission 
have made such large additions to the state of our 
knowledge in 1865, that the history of the heinng is 
brought within measurable distance of completeness 
Considering the vast importance of the herring fisheries 
of the Eastern Counties, it occurred to me when the 
President of the National Fishery Exhibition did me the 
honour to ask me to address you, that nothing could be 
more likely to interest my audience than a summary 
statement of what is now leally known about a fish 
which, fiom a fisherman's point of view, is probably 
the chief of fishes 

1 am aware that 1 may lay myself open to the applica- 
tion of the proverb about carrying coals to Newcastle, 
if 1 commence my observations with a description of the 
most important distinctive characters of a fish which is 
so familiar to the majority of my hearers And perhaps 
it 19 as well that I should at once express my belief that 
most of you are as little likely to mistake a herring for 
anything else as 1 am Nay, I will go further 1 ha\e 
reason to believe that any herring-merchant, in a laige 
way of business, who may be here, knows these fish so 
much better than I do, that he is able to discriminate a 
Yarmouth herring from a Scotch herring and both from 
a Norway herring , a feat which I could not undertake to 
perform. But then it is possible that 1 may know some 
things that he does not He is very unlike other fishermen 
and fish -merchants with whom I have met, if he has any 
but the vaguest notions of the way of lif^e of the fish , or 
if he has heard anything about those singularities of its 
organisation which perplex biologists ; or if he can say ex- 
actly how and why he knows that a hernng is not a sprat, 
a shad, or a pilchard. And all kinds of real knowledge 
and insight into the facts of nature do so bear upon one 
another and turn out in strange ways practically helpful, 
that 1 propose to pour out my scientific budget, in the 
hope that something more may come of it than the grati- 
fication of intelligent curiosity 

If any one wants to exemplify the meaning of the word 

1 A lecture delivered by Prof. Huxley it I he Neiionel Fishery Eibibilion, 
Norwich, ApHl ai, iBBi 


‘'fish** he cannot choose a better animal than a her- 
ring The body, tapering to each end, is covered with 
thin, flexible scales, which arc very easily rubbed off. 
The taper head, with its underhung jaw, is smooth and 
scaleless on the top , the large eye is partly covered by 
two folds of transparent skin, like eyelids — only immov- 
able and with the slit between them vertical instead of 
horizontal, the cleft behind the gill cover is very wide, 
and, when the cover is raised, the large red gills which 
lie beneath it are freely exposed 'Ihe rounded back 
beara the single moderately long dorsal fin about its 
middle The tail fin is deeply cleft, and on careful in- 
spection small scales are seen to be continued from the 
body, on to both its upper and its lower lobes, but there is 
no longitudinal scaly fold on either of these The belly 
comes to an edge, covered by a senes of sharply- keeled 
bony shields between the throat and the vent , and 
behind the last is the anal fin, which is of the same 
length as the dorsal fin There is a pair of forc-hmbs, or 
pectoral fins, just behind the head , and a pair of hind- 
limbs, or ventral fins, are situated beneath the dorsal fin, 
a little behind a vertical line drawn fioin its fiont edge, 
and a long way in front of the vent Thcbc fins have 
bony supports or rays, all of which are soft and jointed. 

Like most fishes, the herring is propelled chiefly by the 
sculling action of the tail- fin, the rest serving chiefly to 
preserve the balance of the body, and to keep it from turn- 
ing over, as it would do if left to itself, the back being 
the heaviest part of the fish 

The moiitn of the hciring is not very large, the gape 
extending backz^nly to beneath the middle of the eye, and 
the teeth on the upper and lower jaws aie so small as to 
be hardly visible Moreover, when .1 live herring opens 
Its mouth, or when the lower jaw of a dead herring is 
depressed artificially, the upper jaw, instead of lemaining 
fixed and stationary, travels downwards and forwards in 
such .a manner as to guard the sides of the gape This 
movement is the result of a curiou'i mechanical arrange- 
ment by which the lower jaw pulls upon the upper, and 1 
suspect that it is useful in guaiding the sides of the 
gape when the fish gulps the small living pi ey upon which 
it feeds. 

The only conspicuous teeth, and they aie very small, 
are disposed in an elongated patch upon the tongue, 
and in another such patch, opposite to these, on the fore 
part of the roof of the mouih. The latter are attached to 
a bone called the vomer, and arc hence termed vomerine 
teeth But, if the mouth ()f a herring is opened widely, 
there will be seen, on each side, a great number of fine, 
long, bnsllc-like processes, the pointed ends of which 
project forwards These are what are termed the gill 
rakers, inasmuch as thej are fixed, like the teeth of a rake, 
to the inner sides of those arches of bone on the outer 
sides of which the gills are fixed. The sides of the 
thioal of a herring, m fact, arc as it were cut by four deep 
and wide clefts which are separated by these gill arches, 
.ind the water which the fish cunstantl) gulps in by the 
mouth flows through the-sc clefis, over the gills and out 
beneath the gill covers, aeiating the blood, and thus 
effecting respiration, as it goes But since it would be 
highly inconvenient, and indeed injurious, w'ere the food 
to slip out in the same way, these gill rakers play the 
part of a fine sieve, which lets the water strain off, 
while it keeps the food in The gill rakers of the front 
arches are much longer than those of the hinder arches, 
and as each is stiffened by a thread of bone developed in 
Its interior, while, at the same time, its sides are beset 
with fine sharp teeth, like thorns on a brier, 1 suspect 
that they play some part in crashing the life out of the 
small animals on winch the herrings picy. 

Between these arches there is, in the middle line, an 
opening which leads into the gullet. This passes back 
into a curious conical sac which 15 commonly termed the 
stomach, but which has more the character of a crop. 
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Coming ofT from the ander side of the rae endcommuni- 1 
(Atkng vith It by a narrow opening, Ihere is an elongated 
toAnilar organi the waHs of which are so thick and muscular 
theft It might almost be compared to a ^zzaid. It is 
directed forirards, and opens by a narrow prominent 
aiierture into the intestine, which runs scraight back to 
the vent Attached to the commencement of the mtes* 
tiuto, there is a score or more of larger and shorter tubular 
organs which are called the pyloric caeca. These open 
into the intestine, and their apertures may be seen on one 
side of it, occupying an ov^il space, in the middle of 
which they are arranged three in a row 

The chief food of the herring consists of minute Crus- 
tacea, some of them allied to the shrimps and prawns, 
but the majority belonging to the same division as the 
common Cyclops of our fresh waters These tenant 
many parts of the ocean in such prodigious masses that 
the water is discoloured by them for miles together, 
and every sweep of a fine net brings up its tens of 
thousands. 

Everybody must have noticed the silvery air-bladder 
of the herring, which lies immediately under the back- 
benre, and stretches from close to the nead to very near 
tbelvent, being wide in the middle and tapering off Co 
each end In its natural state, it is distended with air ; 
and, if it 15 pricked, the elastic wail shrinks and, drives the 
air out, as it it were au mdiarubber ball When the con- 
nexions of this air-bladder are fully explored rt turns out 
Co be one of the most curious parts of the organisation of 
the whole animal 

In the first place, the pointed end of the sac or crop 
into which the gullet is continued runs back into a very 
slender duct which turns upwards and eventually opens 
into the middle of Che air-bladder. The ednri of this 
duct 15 50 very small and irregularly twtstod, thdt, even if 
Che air-bladder is squeezed, the air does hot Oscape ifM 
the sac. But, if air is forced into the sac by me^ds dpd 
blowpipe, the air passes without much difficiiliy the ofher 
way, and the air-bladder becomes fully distended. When 
the pressure is removed, however, the air-bladder di- 
minishes in size to a certain extent, showing that the air 
escapes soinewheie And if the blowing up of the air- 
bladder IS performed while the fi-ih is under water, a fine 
stream of air-bubbles may be seen lo escape close to the 
vent Careful {anatomical investigation, in fact, shouts 
that the air-bladder does not leally end at the point 
where its silvery coat finishes, but that a delicate tube is 
cuntmued thence to the left side of the vent, and there 
ends by an opehing of its own 

Now the air-bladder of all fishes 1 % to begin with, an 
outgrowth from the front part of the alimentary canal, 
and there are a great many fishes in which, as in the 
herring, it remains throughout life in permanent com- 
muniCdtion with the gullet. But it is rare to find the 
duct so far back as in the herring ; and, at present, 
1 nm not aware that the air-bladder opens externally in 
any fishes except the herring and a few of its allies 

There is a general agreement among fishermen that 
herrings sometimes make a squeaking noise when they 
are freshly taken out of the water I have never heard this 
sound myself, but theie is so much concurrent testimony 
to the fact that I do not doubt it , and it occurs to me 
that it may be produced when the herrings are quickly 
brought up from some depth by means of this arrange- 
ment For under these circumstances the air, which the 
air-bladder contains, expands to such a degree, on being 
relieved from the pressure of the water, that deep-sea 
fishes with a closed air-bladder whidi are brought to the 
surface rapidly arc sometimes fairly turned inside out by 
the immense distension, or even bursting, of the air-bladder. 
If the same thing should happen to the herring the like 
misfortune would not befall ft, for the air would be forced 
out of the opening in question, and might readily enou^ 
produce the squeak which is reported The common 


Loicfa 1 is said to produce a piping sound by expelling The 
ait which this fish takes into its intestine for respiratory 
purposes 

At the opposite end of fhe air-bladder there Is sn even 
more curious arrangemcDt, The silvery coat of the air- 
bladder ends in Iront just behind the head. But the air- 
bladder Itself does not terminate here. Two very fine 
canals, each of which is not more than a two-hundredth 
of an inch in diameter, though it is surrounded by a 
relatively thick wall of cartilage, pass forward, one on each 
side, from the air-bladder to the back of the skull. The 
canals enter the walls of the diull, and then each divides 
into two branches. F mally, each of these two dilates into 
a bog which lies in a spheroidal chamber of corresponding 
size and form , and, in consequence of the air which they 
contain, these bags may be seen readily enough shining 
through ihe side walls of the skull, the bone of which has 
a peculiar structure where it surrounds them Now 
these two bags, which constitute the termination of the 
air-bladder on each side, are in clone relation with the 
organ of hearing. Indeed, a process of that organ pro- 
jects into the front chamber on each side, and is separated 
by only a very delicate partition from the terminal sac of 
the air-bladder Any vibrations of the air in these sacs, 
or any change m the pressure of the air in them, must 
tbUB toll upon the hearing apparatus 

There is no doubt about the existence of these struc- 
tures which, together with the posterior opening of the air- 
bladder, were most accurately described, more than sixty 
years ago, by the eminent anatomist Weber, but 1 am 
afraid we are not much wiser regarding their meaning 
than we were when they were first made known In fishes 
in general, there can be little doubt that the chief use of 
the Mr-bladder is to dimmish the specific gravity of the 
fish hnd, by rendering its borly of neaily the same u eight 
as 10 much water, to render the business of swimming 
easier. In those fishes m which the passage of communi- 
oatjon between the .iir-bladder and the alimentary canal is 
closed, the air is no doubt secreted into the air-bladder 
by its vessels, which are often very abundant In the 
hernng, the vessels of the air-bladder are very scanty; and 
It seems probable that the air is swallowed and forced 
into the air-bJaddcr just as the loach swallows air and 
drives It into its intestine And, as 1 have already 
suggested, It may be tlmt ihc narrow posterior canal 
which leads from the air-bladder to the exterior is a sort 
of safety-valve allowing the air to escape, when the fish, 
rapidly ascending or descending, alters Ihe pressure of 
the water upon the contained dir 

This hypothesis may be put forward with some show of 
probability, but 1 really find it difficult to suggest any- 
thing with respect 10 the physiological meaning of the 
connection between the air-bladder and the car. New- 
theless such an elaborate apparatus must have some 
physiological importance , and, this conclusion is strength- 
ened by the well-known fact that ihere are a great many 
fishes in which the air-bladder and the ear become ron- 
nected in one way or another. In the carp tribe, for 
example, the front end of the air-bladder is connected by a 
series of httle bones with the organ of heanng, which is, 
as It were, prolonged backwards to meet these bones m 
the hinder end of the skull But here, the air-bladder, 
which is very large, may act as a resonator , whde, in 
the herring, the extreme narrowness of the pasam which 
connect tlw air-bladder with the ear renders It dlfficuU to 
suppose that the organ can have any such function. 

In addition to the singular connection of the car with 
the exterior by the roundabout way of the air-bladder, 
there are membranous spaces in the walls of the skull 
by which vibrations can more directly reach the herring's 
ear. And there is no doubt that the fish is very sensitive 

^ “ Sea Muller, " Ueler Fische welcheTOne von ilch geben," ArcAfvJiir 

I PkyrMegtit t9s7* p ^^7 liie hemnff li not nendonrd In MqIIh’i liit of 
vocal fiihu 
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to audi Tibratlons. In a dark night, when die water is 
phoiphorescent or, ai the fishermen lay, there is plenty 
of ineiefirei ” It IS a curious apectacle to watch the efiect 
of sharply tapping the 'side of the boat as it passes over 
a shoal, The herring scatter in all directions, leaving 
streaks of light behind thenij like shooting stars. 

The hernng, like ether fishes, breathes by means of the 

S Us— the esaentiai port of which consists of the delicate, 
ghly-vasoulv filaments, which are set in a double row 
on the oater faces of each of the gill arches. The venous 
blood which returns from all parts of the body to be 
collected in the heart, is pumped thence into the gills, 
and there exchanges its excess of carbonic acid gas 
for the gaseous oxygen which is dissolved in sea-water 
The freedom of passage of the water, and the great sue 
and delicacy of the gills, facilitate respiration when the 
fish is in its native element \ but the same peculiarities 
permitting of the rapid drying and coherence of the gills, 
and thus bringing on speedy suffocation, render its tenure 
of life, after removal from the water, as short as that of any 
fish. It may be observed, in passing, that the wide clefts 
behind the gill-covcrs of the nemu^ have some practical 
importance, as the fish, thrusting its head through the 
meshes of the dnft-net, is caught behind them and cannot 
extricate itself. In the herring, the upper end of the last 
gill cleft IS not developed into a sac or pouch, such as we 
shall find in some of its near neighbours 
The only other organs of the herring, which need be 
mentioned at present, are the milt and roe, found in the 
male and female herring respectively 
These are elongated organs attached beneath the air- 
bladder, which lie, one on each side of the abdominal 
cavity, and open behind the vent by an aperture common 
to the two. The spermatic fluid of the male is developed 
in the milt and the eggs of the female in the roe These 
eggs, when fully formed, measure from one-sixteenth to 
one-twenty-flfth of an inch in diameter ; and, as, in the 
npe female, the two roes or ovaries stretch from one end 
of the abdominal cavity to the other, occupying all the 
space left by the other organs, and distending the cavity, 
the number of eggs which they contain must be very 
great. Probably 10,000 is an under -estimate of the 
number of npe eggs shed in spawning by a moderate-sued 
female herring. But I think it is salCT than the 30,000 of 
some estimates, which appear to me to be made in forget- 
fulness of the very simple anatomical considerations that 
the roe consist^ of an extensive vascular framework as 
well as of eggs , and, moreover, that a vast number of 
the eggs which it contains remain immature, and arc not 
shed at the time of spawning. 

In this brief account of the structure of the hemng I 
have touched only on those points which are peculiarly 
interesting, or which bear upon what I shall have to sny 
by and by An exhaustive study of the fish from this 
point of view alone would require a whole course of 
lectures to itself 

The hernng is a member of a very large group of fishes 
mead over all parts of the world, and termed that of the 
after Clupea^ the gencnc name of the herrmg 
itself. Our herring, the Clupea haren^us^ inhabits the White 
Sea and perhaps some parts of the Arctic Ocean, the tem- 
perate and colder parts of the Atlantic, the Nonh Sea, 
and the Baltic, and there is a very similar, if not identi- 
cal, species in the North Pacific. But it is not known to 
occur in the seas of southern Europe, nor in any part of 
the intertropical ocean, nor in the southern hemispnere. 

There are four British fishes which so closely resemble 
hemngs, externally and intcniDJly, that, though prac- 
tical men may not be in any danger of confounding 
them, sacntific zoologists have not always succeeded in 
defining their differences. ^These arc the Sprat, the Alltce 
and Twaite Shads, and the Pilchard. 

The sprat comes nearest ; indoed young herrings and 
sprats have often been confounded togetlwr, and doubts 


have been thrown on the specific distinctness of the twoi 
Yet if a sprat and a young herring of the same size arc 
placed side by side, even their external differences loav« 
no doubt of their distinctness The sprat's lower jaw is 
shorter , the shields in the middle of the belly ha%« a 
sharper keel, whence the ventral edge is more like a saw \ 
and the ventral fin lies vertically un^r the front edge of 
the dorsal fin, or even in front of it , while in the herring, 
though the position of the ventral fin varies a little, it hes 
more or less behind the front margin of the dorsal fin. 
The anal fin is of the same length as the dorsal, in the 
herring, longer than the dorsal in the sprat But the best 
marks of distinction are the absence of vomerine teeth 
in the sprat, and the smaller number of pyloric csca, 
which do not exceed nine, their openings being disposed 
m a single longitudinal senes 

Shads and pilchardsi have a common character by 
which they arc very easily distinguished from both spraX 
and herring There is a horizontal fold of scaly skin on 
each bide of the tail above and below the middle line. 
Moreover they have no teeth m the inside of the mouth, 
and their pyloric cxca are very numerous — a hundred or 
more — their openings being disposed five or siv in a row. 

The shads have a deep narrow notch in the middle line 
of the upper jaw, which is absent in the pilchard Tbe 
intebtinc of the shad is short and straight, like that of the 
herring ; while that of the pilchard is long and folded 
severnl times upon itself 

Both of these fishes, again, possess a very curious struc- 
ture, termed an accessory branchial organ, which is found 
moie highly developed in other fishes of the herring 
family, and attains its greatest development m a fresh- 
water fish, the Ileterotu^ which inhabits the Nile This 
organ is very rudimentary in the shad (in which it was 
discoveied by Gegeiibaur^), but it is much larger in the 
pilchard, in which, so far as I know, it has not herctofbre 
been noticed In Lhnnos and several other Clupeoid fishes 
It becomes coiled upon itself, and in Ueitroii^ the coiled 
organ makes many turns The organ is commonly supposed 
to be lespirdtory in function , but this is very doubtful 

Herrings which have attained maturity and arc dis- 
tended by the greatly enlarged milt 01 roe are ready to 
shed the contents of these organs 01, as it is said to spawn. 
In 1862, we found a great diversity of opinion prevailed as 
to the time at which this operation takes place, and we 
took a great deal of trouble to settle the question, with 
the result which is thus stated in our Report — 

"We have obtained a very large body of valuable evi- 
dence on this subject, clenvcd partly from the examination 
of fishermen and of others conversant with the hemng 
fishery , partly from the ins(jection of the accurate records 
kept by the fishery officers ai different stotions, and partlv 
from other sources , and our clear conclusion from all 
this evidence is, that the herring spawns at two seasons 
of the year, in the spring and in the autumn We 
have hitherto met with no case of full or spawning her- 
rings being found, in any locality, during what may be 
termed the solstitial months, namel> June and December ; 
and It would appear that such herrings are never (or very 
rarely) taken in May or the early part of July, in the latter 
part of November, nr the early part of January But a 
spring spawning certainly occurs in the latter part of 
January, in February, 111 Maich, and in April ; and an 
autumn spawning in the latter part of July, m August, 
September, October, and even as late as November 
Taking all parts of the Bnti’.h coast together, February 
and March are the greit months for the spring spawninn, 
and August and September for the autumn sp-awning- U 
IS not at all likely that the same fish spawn twice in the 
year, on the continry, the i^pring and the autumn shoals 
are probably peKectly distinct ; and if the hemng, accord- 
ing to the hypothe*-is advanced above, come to maturity 

* " beber dvi Kochkelcl von A£ti/aie/AMliu 
yakf^uch^ Bd iv , wiflil 1B7S 
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in a year, the shoals of each spawning season would be 
the fry of the twelvemonth before However, no direct 
evidence can be adduced in favour of this supposition, 
and It would be extremely difficult to obtain such 
evidence.” * 

1 believe that these conclusions, conhrmatory of those 
of previous careful obseivers^ arc fully supported by 
all the evidence which has been collected, and the fact 
that this species of fish has two spawning seasons, one 
in the hottest and one in the coldest months of the year, 
IS very curious 

Another singular circumstance connected with the 
spawning of the herring is the great variety of the 
conditions, apart from temperature, to which the fish 
adapts Itself in performing this function On our own 
coasts, herrings spawn in water of from ten to twenty 
fathoms, and even at greater depths, and in a sea of full 
oceanic siltness. Nevertheless herrings spawn just as 
freely, not only in the narrows 0/ the Haltic, such as the 
Great Belt, in which the water is not half as salt as it is 
in the North Sea and in the Atlantic, but even in such 
long inlets as the Schlei in Schleswig, the water of which 
is quite drinkable and is mhabitea by freshwater fish 
Here the herrings deposit their eggs in two or three 
feet of water , and they are found, along with the eggs 
of freshwater fish, sticking in abundance to such fresh- 
water plants as Poiamogeton, 

Nature seems thus to offer us a hint as to the way in 
which a fish like the shad, which is so closely allied to 
the herring, has acquired the habit of ascending rivers 
to deposit Its eggs in purely fresh water 

If a full female herring is gently squeezed over a vessel 
of sea-water, the eggs will rapidly pour out and sink to 
the bottom, to which they immediately adhere with so 
much tenacity that, in half an hour, the vessel may be 
inverted without their dropping out. When spawning 
takes places naturally the eggs fall to the bottom and 
attach themselves in a similar fashion But, at this time, 
the assembled fish dart wildly about, and the water 
becomes cloudy with [the shed fluid of the milt The 
eggs thus become fecundated as they fall, and the de- 
velopmant of the young within the ova sticking to the 
bottom commences at once. 

The first definite and conclusive evidence as to the 
manner in which herring spawn is attached and becomes 
developed that 1 know of, was obtained by Prof 
Allman and Dr MacBain in 1862, > in the Firth of 
Forth. By dredging in localities in which spent herring 
were observed on the ist of March. Professor Allman 
brought up spawn in abundance at a depth of fourteen to 
twenty-one fathoms. It was deposited on the surface of 
the stones, shingle, and gravel, and on old shells and 
coarse shell-sand, and even on the shells of small living 
crabs and other Crustacea, adhering tenaciously to what- 
ever it had fallen on No spawn was found in any other 
art of the Forth , but it continued to be abundant on 
oth the east and the west sides of the Isle of May 
up to the 13th of March, at which time the incuba- 
tion of the ovum was found to be completed in a great 
portion of the spaw 1, and the embryos nad become free. 
On the 25th scarcely a trace of spawn could be de- 
tected, and nearly the whole of the adult fish had left 
the Forth 

Prof Allman draws attention to the fact ''that the 
deposit of spawn, as evidenced by the appearance of 
spent herrings, did not take place till about sixty-five 
days after appearance of the herring in the Firth,” 
and arrives at the conclusion that "the incubation probably 
continues during a period of between twenty-five to thirty 

‘ "Report of the Royal Commliiion on ihe operation of the Acli rcUting 
to Travlinf fjr Herrlii^ on the Coait of Scotland (1S63),” p. aB, 

■ Brandt and Ratnbuiv. for eumple, in 1B33 otron^y lueited that the 
hennu hu two mvning leaions 

3 ** Renoit of the Royal Comnuiuon on the Operation of the Acti relattng^ 
lo Tkmwling for Hernng od the Com of Scotland, iBdj '* 


days," adding however that the estimate must for the 
present be regarded as only approximative. It was on 
this and other evidence that we based our conclusion that 
the eggs of the hernng " are hatched in at most from two 
to three weeks after deposition." 

Within the last few years a clear light has been thrown 
upon this question by die labours of the West Baltic 
Fishery Commission, to which I have so often had oc- 
casion to refer.' It has been found that artificial fecun- 
dation 15 easily practised, and that the young fish may 
be kept in aquaria for as long as five months. Thus, a 
great body of accurate information, some of it of a very 
unexpected chaiacter, has been obtained respecting the 
development of the eggs, and the early condition of the 
young hernng 

It turns out that, as is the case with other fishes, the 
period of incubation is closely dependent upon warmth 
When the water has a temperature of 53" p'ahrcnheit, the 
eggs of the herring hatch in from 6—8 days, the aver- 
age being seven days And this is a very interesting fact 
when we bear in mmd the conclusion to which the in- 
quiries of the Dutch meteorologists, and, more lately, 
those of the Scottish Meteorological Society appear to 
tend, namely,’ that the shoals prefer water of about 55° 
At 50^^ Fahrenheit, the period of incubation is length- 
ened to eleven days , at 46° to fifteen days ; and at 38” it 
lasts forty da) 5 As the Forth is usually tolei ably cool 
in the month of March, it is probable that Prof Allman’s 
estimate comes very near the truth for the particular 
case which he investigated 

The young, when they emerge from the egg, are from 
one-iiffh to one-third of an inch in length, and so ex- 
tremely unlike the adult hernng that they may properly be 
termed larv'a: They have enormous eyes and an exceed- 
ingly slender boJy, with a yelk bag protruding from its 
forepart The skeleton is in a very rudimentary condi- 
tion , there arc no ventral fins , and instead of separate 
dorsal, caudal, and anal fins, there is one continuous fin 
extending from the head along the back, round the tail, 
and then forwards to the yelk bag The intestine is a 
simple tube, ciliated internally , there is no air-bladder, 
and no branchiae are yet developed The heart is a mere 
contractile vessel, and the blood is a clear fluid without 
corpuscles At first the larvx do not feed, but merely grow 
at the expense of the yelk, which gradually diminishes 

Within three or foui days after hatching, the length 
has increased by about half the original dimensions, the 
yelk has disappeared, the cartilaginous skeleton appears, 
and the heart becomes divided into its chambers ; but 
the young fish attains nearly double its first length 
before blood corpuscles are visible. 

By the time the larva is two-thirds of an inch long (a 
length which it attains one month after hatching), the 
primitive median fin is separated into dorsal, caudal, 
and anal divisions, but the ventral fins have not ap- 
peared About this period the young an1m.1l begins to 
feed on small Crustacea; and it grows so rapidly that, at 
two months, it is i| inch long, and, at three months, has 
attained a length of about two inches 

Nearly up to this stage the elongated scaleless little fish 
retains its larval proportions ; but, in the latter part of the 
third month, the body rapidly deepens, the scales begin 
to appear, and the larva passes into the "imago” state 
— that IS, assumes the form and proportions of the adult, 
though It IS not more than two inches long After this, It 
goes on growing at the same rate (1 1 millimetrcB, or nearly 
^If an inch) per month, so that, at six months old, it U 
as large as a moderate-sized sprat. 

The well-known "whitebait” of the Thames consists, 

' See the Tour valuable memoin, Kunfler, " Ueber Laicbao und Sntwick- 
elunE del Heringv in dcr wettlicheD Oitiee , It/em, " Dw EntwickeUiDg 
del Henngi im £1", Meyer, " Beobachtungen fiber den Wocbithiiin 
del Henngi " , Hemcke, ** Die Vonetflien dei Hering^" which ora eontolnod 
in Ihe Jakrtihericki dtr CeMAMiijim w Kul 1874-75-76 — 1B7B 
Widegm'i euay^On lha Halting," 1B71, irAniUted Irani the Diniih in 
U 3 . Cammuiicm Heporli, 1673—751 ill 3 coiitalni important Inrormation, 
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10 far aa 1 have seen, almost exclusively of herrings, under 
six months old, and as the average size of Mrhitebait 
increases^ from March and April onwards, until they be- 
come suspiciously like sprats in the late summer, it may 
be concluded that they are the progeny of herrings 
which spawned, early in the year, in the neighbourho^ 
of the estuary of the Thames, up which these dainty 
little Ash have wandered. Whether it is the general habit 
of young herring, even of those which are spawned in 
deep water, to migrate into the shallow parts of the sea, 
or even into completely fresh waters, when such are 
accessible, is unknown 

In the Report on Trawling {1863) we observe . — 

" It is extremely difficult to obtain any satisfactory 
evidence as to the length of time which the herring re- 
quires to pass from the embryonic to the adult or fall 
condition. Of the dshermen who gave any opinion on 
this subject, some considered that a herring takes three, 
and others that it requires seven, years to attain the full 
or spawning condition , others frankly admitted that they 
knew nothing about the matter , and it was not difficult, 
by a little cross-examination, to satisfy ourseWes that 
they were all really in this condition, however strongly 
they might hold by their triennial or septennial theories. 
Mr Yarrell and Mr Mitchell suppose with more reason 
that herring attain to full size and maturity in about 
eighteen months. 

It does not appear, however, that there is any good 
evidence against ihe supposition that the herring reaches 
Its spawning condition in one year. There is much rea- 
son to believe that the eggs are hatched in, at most, from 
two to three weeks after deposition, and that in six to 
seven weeks more (that is at most ten weeks from the 
time of laying the eggs) the young have attained three 
inches in Length Now it has been ascertained that a 
young smolt may leave a river and return to it again in a 
couple of months increased in bulk eight or tenfold, and 
as a herring lives on very much the same food as a smelt, 
It appears possible that it should increase in the same 
rapid ratio. Under these circumstances nine months 
would be ample time for it to enlarge from three to ten or 
eleven inches in length It may be fairly argued, how- 
ever, that It is not very safe to reason analogically from 
the rate of growth of one species of hsh to that of 
another; and it may be well to leave the question 
whether the herring attains its maturity in twelve, hfteen, 
or sixteen months open, in the tolerably firm assurance 
that the penod last named is the maximum." 

On comparing these conclusions with the results of the 
careful observations of the Baltic Commissioners, it 
appears that we somewhat over-estimated the rate of 
growth of the young herring, and that the view taken 
by Yarrell and Mitchell IS more nearly correct. For 
supposing that the rate of growth aher six months 
continues the same as before, a herring twelve months 
old will be nearly six inches long, and at eighteen 
months eight or nine inches. But full herrings may be 
met with little more than seven inches long, and they 
are very commonly found not more than nine inches m 
length.^ 

Fishermen distinguish four states of the herring. Fry 
or sile, when not larger than sprats ; matics, when larger 
than this, with undeveloped roe or milt ; full fish, with 
largely developed roe or milt ; and spent or shotten 
fish, which have recently spawned. 

Herring fry of the size of sprats are distinguished from 
full fish not merely by their size, but m addition, by the 
very slight development of the milt or roe, and by 
the accumulation of fat in the abdominal cavity Banefs 
of fat are found in the mesentery alongside the intestine, 
and filling up the inteispacc!^ between the pyloric czea. 

■ LfungiiiAn (“ Preliminary Report on Harringi uid Hern^ Flshenu on 
du Weit Gout of Sweden/’ iraulnicd m U S Commuion Keiiort, 1EI73-S) 
innki of full herringi ready to ipawn only 100-1 10 mm. (4 10 4^ m ) long, ai 
onwed by himccir 


Maties (the name ^ of which is a corruption of the Dutch 
word for a maiden) resemble the fry in these particulars ; 
but, if they arc well fed, the deposit of fatty and other 
nutritive matter takes place, not only about the abdominal 
viscera, but also beneath the skin and in the interstices of 
the flesh Indeed, when nourishment is abundant, this 
infiltration of the flesh with fat may go so far that the 
flsh cannot readily be preserved and must be eaten fresh. 
The singularly delicate Loch Fyne herrings are in this 
condition early in the season, When the smaJJ crusta- 
ceans, on which the maties chiefly feed, are extremely 
abundant the Ash gorge themselves with them to such 
an extent that the conical crop becomes completely 
distended, and the Scotch Ashermen give them the name 
of ** gut>pock herrings," as much as to say pouch-gutted 
Ash, and an absurd notion is current that these hernias 
are diseased. However, the “gut-pock" herrings dimer 
from the rest only in having their pouch full instead of 
empty, as it commonly is 

As the Ash passes from the matie to the full condition, 
the milt and roe begin to grow at the expense of the 
nutriment thus stored up ; and, as these organs become 
larger and occupy more and more space in the abdominal 
cavity^ the excess of nutritious substance is transferred to 
them. The fatty deposit about the intestine and pyloric 
cjeca gradually disappears and the flesh becomes poorer. 
It would appear that by degrees the Ash cease to feed 
at all. At anv rate, there is usually no food in the stomach 
of a herring which approaches maturity In all these 
respects theic is the closest resemblance between the 
history of the herring and that of other Ashes such as the 
salmon— the parr correspnding to the herring fry or sile, 
the grilse and the "clean Ash" of larger size to the 
manes 

At length spawning takes place, the accumulated nutri- 
tion, transformed into eggs or spermatic fluid, is expelled, 
and the Ash is left in that lean and depauperated state 
which makes a “shoitcn herring" proverbial. In this 
condition it answers to the salmon “ kelt," and the milt 
or roe are now shrunk and flaccid' and can be blown 
up with air like empty bags. If the spent Ash escapes its 
myriad enemies, it doubtless begins to feed again and once 
more passes into the maLie state in preparation for the 
next breeding season Hut the nature of this procef^s of 
recuperation has yet to be investigated, 

When they have reached the matie stage, the her- 
rings, which are at all times gregarious, associate 
together in conspicuous assemblages, which are called 
shoals. These are sometimes of prodigious extent — 
indeed eight or nine miles in length, two or three in 
breadth, with an unknown depth, are dimensions which 
arc ciedibJy asserted to be sometimes attained. In these 
shoals the Ash are closely packed, like a flock of sheep 
straying slowly along a pasture, and it is probably quite 
safe to assume that there is at least one Ash for every 
cubic foot of water occupied by the shoal If this be so, 
every souare mile of such a shoal, supposing it to be 
three fatnoms deep, must contain more than 50x3,000,000 
herrings. And wnen it is considered that many shoals 
approach the coasts, not only of our own islands, but 
of Scandinavia and the Baltic, and of Eastern North 
America, every spring and autumn, the sum total of the 
herrings which people our seas surpasses imagination. 

If you read any old and some new books on the 
natural history of the herring, you will And a wonderful 
story about the movements of these shoals. How 
they start from their home in the Polar Seas, and 
march south as a great armada which splits into minor 
divisions — one destined to spawn on the Scandi- 

■ ‘VHBlecum Intestine non modo mulln gaudere obf Kd « totum 
corpiM CD ndoo cue iinplctum ut Aliquando, cum dl!icuidiliir, pinguedo ax 
cuitig dcBuat, et praseriim eo quidem lenipore ubi hnlccum Ixctci nui ovn 
c^BCerc primum inctpiunt, unde nosirxtes coi Ma^^igttu-Hunngfn dicara 
luicDt " — A V Leeuwenhoek, " ArcRna NAturB,” Ep xcvu _ 

Laeuwenhoek aUo mention] having henid of “ gut pock ’ haniiigi atw 
{Scotch fiihormcD. 
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nof^u, and ooa on our own shores ; and how, having 
achieved this spaimmg raid, the spent fnb make their 
w«&^ as fast as they can back to their Arctic refuge, there 
to rcfnir their exhausted fraiTie!^ m domestic security 
Than stury waa started in the last century, and was 
unfortunately adopted and di'^semiTrated by our country- 
maa li^nnant. But there is not the least proof that 
anything of the kind takes place, and ihe probabilities are 
wholly against tt It is, for example, quite irreconcilable 
with the iacc that herring are foimd in cuds’ stomachs 
all the year round. And the circum^ance to which 1 
have already adverted, thax practised eyes distinguish 
local breeds of herrings, though it does not actually 
negative the migration hypothecs, is very much against 
It. The supposition that the herring spawn in the north 
m the early spring, .md in the south in the autumn, fitted 
▼CTy well into the notion that the vanguard of the migrat- 
ing body of herrmgs occupied the first spawning ground 
It reached, and obliged the rest of the horde to pass on. 
But, as a matter of fact, the northern herrings, like the 
southern, have two spawning times, or perhaps it would 
be more correct to say that die spawning tune extends 
from autumn to spnng, and has two maxima— one in 
August September, and one in Ftbruary-March. 

Finally, ihere is no eiidcnre that herrings are to be 
met with in the extieme north of their range, at other 
times, or ill greater abundance, than they arc tu be found 
elsewhere 

In the matter of its migration, as m other respects, the 
herring compares best with the halmon. The ordinary 
habitation of both fishes is no doubt the moderately deep 
portion of the sea It is only as the breeding time 
draws near that the herrings (not yel advanced beyond 
the inatie state) gather together towards the surface 
and approach the land m great shoals for the purpose of 
spawning m relatively or absolutely shallow water ]n 
Ihe case of the hen rug of the Schlei we have almost the 
connecting link between the exclusively marine ordinary 
herring and the river ascending salmon. 

The records of the herring fisheries are, for the most 
part, neither very ancient nor (with the exception of those 
ef the Scotch Fishery Hoard) very accurately kept , and, 
from the nature of the case, they can only tell us whether 
the fish in any given year were re iclily taken or not, and 
that may have very little to do with the actual strength 
of the shoals. 

However, there is historical evidence that, long before 
ihe-time of Henry the First, Yarmouth was frequented by 
heiTing fishers. Thi^ means that, for eight centuries, 
herrmgs have been fished on tht: English coast, and I 
camrat make out, taking one >car wrtb another, in recent 
timea, that there has been any serious fluctuation in their 
numbers The number captured must have enormously 
mcreabed in the last two centuries, and yet there is no 
sign of diminution of the shoili. 

In 1864, we had to listen to dolorous prophecies of 
the coming exhaustion of the Scotch herrmg fisheries. 
The fiict that the returns showed no falling off was 
ascribed to the improvement of die gear and methods 
of fiihtng, and to tne much greater distances to which 
the fishermen extend their operations. Yet what has 
really happened ? The returns of subsequent years prove, 
not only that the average cure of the decade 1^69-78 was 
considerably greater than that of the previous decaie, but 
that the years 1874 and 1 83 o are absolutely without parallel 
m the annals of the Scotch hernng fishery, a million barrels 
haring been cured m the first of theseyears, and a million 
and a half in 18S01 In the decade 1859-68, the average 
was 670,000 barrels, and the highest 830^000 

In dealing with question^ of biologyr d ^ton reason- 
ing' is somewhat mky, and if any one trils me “it stands 
reason ” that such and such things must happen, I 
generaHy find reason to doubt the safety of bis standing. 

n is said that “it stands to reason’' that destruction on 


such \ prodigious scale aa that effected by heirinr fisheiB 
must tcU on the supply. But again let us look at the facta 
It is< said that 2,500,000^000, or thereabouts, of hemngs 
are every year taken out of the North Sea and the At- 
lantic. Suppose we assume the number to be 5,000,000,000 
so as to be quite safe. It is a large number undoubtedly, 
but what does it come to? Not more than that of the 
herrmgs which may be contained m one shoal, if it covers 
half d dozen square miles — and shoals of much larger 
size are on record. It is safe to say that, scattered 
through the North Sea and the Atlantic, at one and the 
same time, there must be scores of shoals, any one of 
which would go a long way towards supplying the whole 
of man’s consumption of herrmgs. 1 do not believe 
that ail the hernng fleets taken together destroy 5 per 
cent. ol the total number of hernngs in the sea in any 
year, and I sec no reason to swerve from the conviction 
my colleagues and 1 expressed in our Report, that their 
destructive operations are totally insignificant when conv- 
pared with those which, as a simple calculation shows, 
must regularly and normally go on. 

Suppose that every mature female herring lays 10,000 
eggs, that the fish are not interfered with by man, and 
that their numbers remain approximately the same 
year after year, it follows that 9998 of the progeny 
of every female must be destroyed before they reach 
inatuiity For if more than two out of the 10,000 escape 
destruction, the number of herrings will be proportion- 
ately increased. Or in other words, if the average strength 
of the shoals which visit a given locality is to remain 
the same year by ycai, many thousand times the number 
contained in those shoals must be annually destroyed 
And how this enormous amount of destruction is effected 
will be obvious to any one who considers the operations 
of the fin-whales, the porpoises, the gannets, the gulls, 
the codfish, and the dogfish, which accompany the 
shoals and perenni illy feast upon them , to say nothing 
of the fidUfish, which prey upon the newly-deposited spawn ; 
or of the mickcrel, and the innumerable smaller enemies 
which devour the fry in all stages of their development. 
It IS no uncommon thmg to find five or six — nay, even 
ten or twelve — herrings in the stomach of a codfish,^ and, 
in 1863, vre calculated that the whole take of the groat 
Scotch herring fisheries is less than the number of herrings 
which would in all probability have been consumed by 
the codfish raptured in the same waters if they had been 
left in the sea ” 

Man, in fact, is but one of a vast co-operative society of 
herring- catchers, and the larger the share he takes, the less 
there u for the rest of the company If man took none, 
the other shareholders would have a larger dividend, and 
would thrive and multiply in proportion, but it would 
come to pretty much the same thing to the herrings. 

As long as the records of history give us information, 
henrngs appear to have abounded on the east coast of the 
British Islands, and there is nothing to show, so far as 1 
am aware, that, taking an average of years, they were 
ever either more orles? numerous tnati they are at present 
But in remarkable contrast with this ronstarfey, the shoa)s 
of herrings have elsewhere exhibited a change caper- 
aoiisncsB — visiting a given locality for many years in 
great numbers, and then suddenly dtsappeanng Several 
well-marked examples of^ this fickleness are recorded 00 
the west coast of Scotland; but the most remarkable is that 
furnished by the fisheries of Bohuslan, a province which 
lies on the south-western shore of the Scandinavian 
peninsula. Here a ranety known as the “old’* or 

■ In hii Report on the SnU \fatur Fitherioe of ITomr 

Prof Snrii eipnim the behff t lat fuU-grown codfutaei feed chi^, if mC 
excliuivcly, on heiriniii 

^ In iS^araiher more ihui 5,000,0130 cod, lias, and haka, wen taken by 
tho Scottibh fieherincn Allowing each only two nernnf 1 a diyi then fiihes 
would. have cenianud mm thu three iKouiind Ave hundred milUon of ber- 
nnge in a yeir Ai to the Norwman fliherm, ao,ooo,eoo codAihel an 
KUd 10 be taken annually by the Lofoden fiehortnen al me • 
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great” hernngp after beings so extremely abundant, For 
aibeut sixty years, as to gi^ rrse to a great industry, dis-^ 
appeared in the year as suddenly as they made their 
afkpearance, and have not since been seen in any number. 

The desertion of thur ordinary grounds by the herring 
has been attributed to all imaginable causes, from fishing 
on a Sunday to the offence caused to the hsb by the 
decomposing carcases of their biethien, dropped upon 
the bottom out of the nets. The truth is that absolutely 
nothing is known on the subject , and that little is likely 
to be known, until careful and long-continued meteoro- 
logical and zoological observations have furnished definite ' 
infonnation respecting the changes which take place in 
the temperatuTL of the sea, and the distribution of the 
elagic Crustacea which constitute the chief food of the 
erring shojis The institution of systematic ubicrvations 
of this kind 13 an object of intoi national importance, 
towards the .lU.Linnient of which the Bnti'ih, Scandinavian, 
Dutch, Lind riciirli Ciovernments might wisely make a 
combined efiori 

A great fuss has been made about trawlers working over 
the spawning grounds of the herring ‘Mt stands to reason,” 
we were told, that they must destioy an iiiiinensc quan- 
tity of the spawn Indeed this looked so reasonable, 
that we inquired very particularly into a case of the 
alleged malpractice which was complained of on the 
eatt coast of Scotland, near PiUenweem t)ff this place, 
there is a famous spawning ground known as the Traith 
hole, and we were told that the trawlers worked vigor- 
ously over the spot immediately after the lierrmg had 
deposited their spawn Of coiir’^e our first proceedmg was 
to ask the trawlers why the) took the trouble of doing 
what looked like wanton mischief And Lhcir answei 
was reasonable enough It was to catch the prodigious 
aljundance of flu-fish which were to be found on the 
Tniith at thtt time Well, then, why did the flat-fish con- 
gregate there ? Simply to feed on herring eggs, which 
seem to be a sort of flat-fishes' caviare The stomachs 
of the flat-fish brought up by the tiawl were, in fact, 
crammed with masses of hen mg eggs 

Thus every flat-fish caught by the trawl was an ener- 
getic destroyer of hernng arrested in his career And the 
trawling, instead of injunng the herring, captured and 
remoTcd hosts of their worst enemies That is how 
'St stood to reason" when one gut to tlic bottom of the 
matter. 

1 do not think that any one who looks carefully into the 
sul^ect will airive at any other conclusion Llian that 
1 cached by my colleagues and myself namely, that the 
best thing for Governments to do m 1 elation to the 
herring fisheries, is to let them alone, except in so far as I 
the police of the sea is concerned With this proviso, let 
peo^e fish how they like, as they like, and when they 
like At pre'iciit, 1 must repeat the conviction we 
onpressed so many years ago, that there is not a 
paiticle of evidence that anything man does has an 
appreciable influence on the stock of herrings. It will 
be time to meddle, when any satisfactory evidence that 
mischief is being done is produced 


AZOTES 

The fifty first Annual Meeting of the British Association for 
the AdvauceiiJCDt of Science will commence at York on Wedncji. 
day, August 31, 1881 The President-Elect is Sir John Lubbock, 
Bart, M.P , F.k.S. Vice-Presidents Elect . His Grace the Arch- 
bfihop of York, U.D., F.K.S ; the Right Ho». the Lord Mayor 
of York; the Right Hon. Lord Houghton, F.R.S. ; the Vew. 
Archdeacon Creyke, M.A. , the I^on, Sir W. R. Grove, F.R.b. ; 
Phif. G, G. Stokes, Sec. H.&. ; Sw John Hawksbaw, C.E,, 
F.K3. ; Allen Thomson, M.D„ F.R.S L. ard E. j Prof. AU- 
■mn, M.D., F.R.S, L. and B General Seerctwieai Capt 
Uouglaa Gallon, C.B., D.CL., F.R.S. ; Philip Lulley Sdatef 


Ph D , F R S. Acting Secretary George Griffith, M A , 
F.C S , Harrow , General Treasurer : Prof. A. W. Wilhamson, 
F.R.S., University College, Loudon, W C. I^ocaL Secretaries : 
Rev. Tliomas Adami, M A. , 1 cm pest Anderbon, M.D«, B.Sc., 
York. Local Treasure : W, W. Wilberforcc, York. Tba 
Sectiona are the following - — A. — MathematiLal and Physical 
Science — President Prof Sir William Ihomaun, F.K.&. L 
and E. Vice FrcsideiiLs. — Prof }. C Adama, F K S. , T 
Archer Hirst, Ph.D , V.P K S Secretariat . Prof W £, 
Ayrlon , Oliver J. Lodge, 1 ) Sc , Donald McAlister, B.A., 
b Sc (Recorder) b — Chemical Science. — PrehidciiL Prof 
A W. Willianibon, For. Sec. R.S , V.P.C.S. Vicc-Prcsidenta . 
F. A. Abel, C b , F R S. ; Prof Odlmg, F R S Secretaries : 
Harold b Dixon, M.A ; P Phillips-Bedson, D Sc. (Recorder). 
C — Geology. — President Andrew Crombie Ramsay, LL.D , 

1 * R.S , Director-General of the Geological Survey of the United 
Kingdom and of the Museum of Piactical Geology Vice Presi- 
dent ■ Prof. Prestwich, F.R.S , Prof W. C. Williams m, F,R S ; 
Sccretai les . W Topley, F G.S (Recorder); W. Whitaker, F.G.S 
D —biology. — President • Richard Owen, C.b , h.R S. Vice- 
Presidents- Prof W. H. Flower, F R S. ; Prof. J. S. biu-don 
Sanderiiou, F R.S Secretaries. G W. blaxaiu, M.A., F LwS, , 
W. L Distant, W A. Forbes, V.Z S , Prof M'Nab, M.D. ; 
John Pncslley, Howard Saunders, F L.S., F Z S. Department 
of Zoology and BoUuy. — Richard Owen, C.B , F.R.S (Eh-esi- 
deni), Will preside ScaeiflriQ.s Prof. M 'Nab, M (Recorder), 
Howard Saunders, F.L.S , F Z.S Department of Anthro- 
pology.— Prof W 11 Hower, FRS (V ice- President), wiU 
preside Secretaries. G. W Bloxam, M A , F L.S (Recorder), 
W. L Disitant. Department of Anatomy and Physiology — 
Prof J. S. Burden Sander^sn, FRS (Vice-President), will 
pre^de. Secretaries , John Priestley (Recorder) ; W, A. FoEbc»> 
1*' Z S. E. — Geography. — President - Sir J. D. Hooker, 

K C S.L, C D., F.K S. Vice -Prebidents Francis Gallon, 

F.lLS., Prof. Sir C Wyville Thomson, P.U S L. & E. 
Secretaries H. W, Bates, Assist -Sec.K G S., F.L.S. ; K. C 
Rye, Librarian H.G.S., F Z S (Recorder). F. — Economic 

Science and Statistics, — Prcsidetil * The Right Hon. M E. 
Grant 13 ulT, M.P , F R.S Vice-President!! Sir George Camp 
bell, K C S.l , Mr.;. Jamea Hey wood, F.R.S. Secretaries 
Constantine Molloy (Recorder) , J. F. Mo‘ 5 S. G. — Mechanical 
Science. — President; Sir W G Armstrong, C.B., F.R S. 
Vice Presidents W II Barlow, FRS, Pres Inst C.E. ; C. 
W. Siemens, D.C.L,, FRS, Secretaries A T. Atcbiaon, 
MA (Recorder), H Trueman Wood, DA Tickets for the 
meeting may be obtained of the Local Secret ancs nt York, and 
at the Office of the Asiociation, 22, Albemarle Street, London, 
W , or on application by letter, From August 17 to August 24, 
to the General Treasurer, Prof. A. W. Williamson, British 
As<>ocialion, University College, I.ondon, W C The First 
Gc-neral Meeting will be held on WedncsJay, August 31, at 
8 p ni precisely, when A. C. Ramsay, F.R S , V.P.G S., 
Director-General of the Geological .Survey of the United King- 
dom, and of the Muaeum of Practical Geology, will resign the 
chair, and Sir John Lubbock, Bart., M.P , F R S-, Pre^dent- 
Elect, will assume the presidency, and deliver an address. On 
Thursday evemng, September i, at 8 p.m., a jvirtV, on Friday 
evening, September 2, at 8 30 p m , a discourse by T H. 
Huxley, LL.D , Sec.R.S , Professor of Natural History in the 
Royal School of Minei , on Monday evening, September 5 i 
6 30 p.m., a discourse by W. Spottiswoode, D.C.L, LL.D., 
Premdent of the Royal Society , on Tuesday evenmg, September 
6, at 8 p m., a jwret; ou Wednesday, September 7, the con- 
(dudiog ggnetml Beekmg will be held at 2.30 p-nk No report, 
pspef , or abitracC, can- be inserted in the Report of the AuMia- 
taon unlcR! it ii grven im befare the conchinan of the- mcelleg- 
Excnrsiona to plneei irf intciest in the ncighboiMhoad of Voik 
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Will be made on the afternoon of Saturday, September 3, and on 
Thursday, September 8. 

The honorary degree of LL.D, has been conferred on the 
following gentlemen by the University of Glasgow 1 — F. M 
Balfour, M A , Fellow of Trinity College, Cambridge , Dr. 
Angus Smith, F.R.S., Government Inapector of Alkali Works ; 
Prof. Richard Owen, C.B , F,K.S., Superintendent of Natural 
Hutoiy Collections of the Britiiih Museum , Andrew Buchanan, 
M.D,, Emeritus Professor of Physiology In the University of 
Glasgow. 

The honorary degree of LL.D. has been conferred by the 
University of ^inburgh on Prof. A. W Williamson, of Uni- 
versity College, London. 

Ir IS intended to celebrate m Edinburgh the centenary of the 
birthday of bii David Brewster, on December 9, by a public 
dinner. 

Til E annual meeting of the Iron and Steel Institute will be 
held in London on May 4, 5, and 6 On May 4 the Be<.&emer 
Medal for 1881 will be presented to Mr. William Mcnclaus, and 
the president-elect (Mr. Josiah T. Smith) will deliver his inau- 
gural address The following is tlie list of |.apcrs to be read — 
On the Results of Experiments relative to Corrosion in Iron and 
Steel, by Mr. Wilham Parker of Lloyd^s Registry, London ; On 
the Manufacture of Armour Plates, by Mr Alexander Wilsoni 
Sheffield, On the Manufacture of Steel and Steel Plates m 
Russia, by Mr. Sergiua Kern, St. Petersburg ; On the Use of 
Steel for Shipbuilding, by Mr. William Denny, Dumbarton , 
On some Physical Properties of Cast Iron, by Mr Charles 
Markham, Staveley , On the Desulphurisation of Iron, by M. 
Rollet, St Chamond, France, On Iron and Steel Permanent 
Way, by Mr. R Price Williams, London, On Hydraulic Ap- 
pliances for the Bessemer Process, by Mr. Michael Scott, 
London , On the Manufacture of Bessemer Steel and Steel Rails 
in America, by Capt. Jonc-, Edgar Thomson Steel Works, 
Pittsburg, U S A. j On Hydrogen and Carbonic Oxide in Iron 
and Steel, by Mr, John Parry, Ebbw Vale , On the Preservation 
of Iron and Steel Surfaces, by Mr George Bower, St, Neots, 
On a new method for the determination of Oxygen in Iron and 
Steel, by Mr, Alex £. Tucker, Khymncy, 

During the Summer Term of the City and Guilds of London 
Institute, commencing May 2, 1881, Prof. Armstrong, Ph.D , 
F R.S , and Prof Ayrton, A.M , Inst.C E , will continue their 
tutorial and laboratory courses of instruction in chemistry and 
physics as applied to the arts and manufactures, at the Cowper 
Street Schools, pending the present erection of the City and 
Guilds of London Technical College, Finsbury, the founda- 
tion stone of which will be laid by Prince Leopold on May 
la There are both day and evening classes at the ui'^titute, 
with means for ample laboratory practice, at fees which place 
the education within reach of all classes. We would specially 
draw attention to the fact that these clashes and the laboratory 
practice are open, at an almost nominal fee, to female os well as 
to male studento, For every hour of lecture there are two hours 
laboratory work included in this nominal fee. The day classes 
would be of service to girls who have not the means to obtain a 
GJrton or a Newnham education, while the evening classes will 
be of great use to those women who take more than a mechanical 
interest in their daily work ; for from the course of instruction 
and iheir own work in the laboratory they wall gain such a 
thorough knowledge of principles as should distinguish a skilled 
workwoman from a mere ms chine. 

The Annual Report for the past year of the Jamaica Public Gar- 
dens, by Mr. D, Moms, the new director, is one of great interest. 
As the year has been the first under the new orgai.uation, the 
chief work has naturally been of a departmental character, but 


from the details given, it u evident that Important advances have 
been made in developing several industries which must have an 
Important influence for good on the future of the island. From 
the variation in altitude of the different gardens under Mr. 
Morris’s charge excellent opportunities are aflbidcd for experi- 
menting on various kinds of cultivation, and these he is evidently 
prepared to lake full advantage of. Among the various cultures, 
concerning which interesting information Is contained in the 
Report, are Ciiichnna, Liberian Coffee, bugar Canes, Teak and 
Mahogany, Finc-Appics Jalapi Cacao, Tobacco, India-Rubber, 
various spices. Oranges, Banana Fibre, &c. The best results 
may be looked for from Mr, Moms^s vigorous and intelligent 
directorship. 

We have also a very ‘satisfactory Report of work for the year 
ending March 31, 1880, from Mr. Duthie, supermtendent of the 
Government Botanical Gardens at Saharanpor and Mussooree 
As in Jamaica, experiments, some of them very successful, have 
I been earned on in the rearing of various useful plants, including 
vegetable and medicinal plants Much difficulty has been 
I experienced by Mr Duihie in training Mallus for work in the 
I gardens, and he has some trials before him ere he Lb able to 
turn out a staff of properly-trained natives. 

Mr M. G. Mulhall sends us the| following cunous note, 
which we give without comment Although Shakespeare is 
supposed to have taken the idea of Hamlet from the Damsh 
hi^'torian Saxo-Graminiticus, there are such points of resemblance 
with the Arabic chronicle of Nigiaristan, respecting Mon tasaer, 
tenth Caliph of Bagdad, that I venture to call your attention to 
the same. The points of analogy are os follows: 1. That 
Montasser is murdered by putting poison m his ear. 2. The 
ghost scene, in which his father appears to him. 3. The dis- 
playing of tapestry before the Caliph and his court, m which 
the tapestry represents a tragedy identical with the late Caliph's 
murder " 

The Daily News New York correspondent telegraphs that the 
aldermen have passed, over the mayor’s veto, the ordinance 
giving the Edison Electric Lighting Company permission (o lay 
tubes m the streets ’’The company will proceed immediately 
to introduce its new eleclnc lamps in the offices in the business 
porUon of the city aiouiid Wall Street. The construction of 
the lamp is simple. It consists of a small bulbous gloss globe, 
four inches long, an inch and a half in diameter, with a carbon 
loop which becomes incandescent when the electric current 
passes through. Each lamp is of sixteen caudle power, with no 
perceptible vanation in intensity. The light is turned on or off 
with a thumbscrew. Wires have already been put into forty 
buddings. The company will compete with the gas compou s 
by charging the same rates. If the latter reduce, the I i on 
Company will also reduce, and are prepared to go lower than the 
gas companies can.'" 

At five o’clock on Saturday morning a strong shock of earth- 
quake was felt at Paola in the province of Calabria. On the 
night of Apr] 19 there was another severe shock of eorthqaake 
at Chios 

A NEW illustrated work on the Butterflies of Enrope is, 
we underatond, inactive preparation by Dr. Lang, F.L.S. Its 
publication, in monthly ports, will be commenced very shortly 
by Messn. l.ovell, Reeve, and Ca 

Mrs. Burton, the wife of the well known Capt. R. Burton, 
our Consul at IVieste, ii evidently doing 0 good work in that city 
in teaching the people kindness to animals, The letion Is 
evidently mnch needed, and judging from Mrs. Burton’s speech 
at her last f£tc and distrltmtion of prizes, her efforts ore meedng 
with decided success. Of coune all this costa money ; ponlhly 
some of our readen may be inclined to help by sending a con- 
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tri button to Mra. Hlchurd Burloiii Bntish Consulate, Tries' c, I 
Auitrii. 

OwiNO to the outer/ caused by the sale to a private person of 
the Katoomba Falls, in the Blue Mountains, the New South 
Wales Government, according to the Colonus and Jndia, ban set 
apart for public use large tracts of land lound Dangar's Falls, 
near Arraidale, the Great Falls in the same distnet, and Moona 
Falls, near Walcha, m imitation of the re'>ervesor national parks 
Id the United States of America. 

A REMAAKADlE frost is said to have occurred in Guatemala 
on February 10, doing great damage to the tropical vegetation. 

In the review of Messrs Fison and Howitt’s '* Kamilaroi and 
Kumai ” that appeared last week, Me should have mentioned 
that the book u published in England by Messrs Macmillan 
and Co, 

From Glasgow we have received tno satisfactoiy Reports — 
that of the Industnal Museum, presided over by Mr James 
Paloii, and that of the Mitchell Library, under Mi; F. T. 
Barrett 

Two HUNDRED AND TEN Bchool teachers njmmated on purpose 
by the 30,000 public teachers of elementary schools in France, and 
travelling at the expense of the Government, m ere summoned to 
Paris in order to hold a Pedagogic Congresi), which came to a 
close on the 24lh At the same Lime the Ligue de rLuscigne- 
meat, founded by M. Jeau Macc, held a senes of meetingb at 
the Trocadero. Ihe concluding sitting, which look place last 
Thursday, was attended by all the school teachers and an im* 
mense number of political leader^ M, Gambetta delivered q 
S peech praising the advantages of education, commending school 
teachers as a body, and advocating the importance of interesting 
ladies m the general dirfusion of knowledge. 

Messrs. Marshall Jai'F, and Co , have published a useful 
little Half- Holiday Handbook of Geological Ramble? around 
London, which w'lll be found to add much intered to a Saturday 
afternoon walk into the country 

Mr H. L Janssen van Raay writes to us from Batavia, 
March 21, that in the enumeration of the d liferent geographical 
societies of the woild in NaiUal, voI, xaiii p, 299, the Geo- 
graphical Society at Samaraug (Java), founded m 1879, was 
omitted. 

Fidelis Butsch Sohn of Augsburg has issued a pneed 
catalogue of the extensive library of the late Prof. W. F. 
Schimpcr of Strassburg 

The new number of the Protodings of the Bristol Naluml 
History Society contains some good pa[>eri — Some Optical 
lUnsions, by Prof. S. P Thompson, Underground Tempera- 
ture, by Mr £. Wethered ; The Structure and Life-History of 
a Sponge, by Mr. W, G. Sollas , On some Ca?es of ProliHcatlon 
in Cyclamen Pentcum^ by Mr. A. Leipner , The Ethnology of 
the Paropamisus, by Dr }. Beddoe, F R.S , Catalogue of the 
Lepidoptera of the Bristol District, by Mr. A. £. Hudd, and of 
the Fungi, by Mr. C Bucknnll ; The Pomanne Skua, by M 
H. Charbonnier. 

The additions to the Zoologial Society’s Gardens during the 
past week include three Short- tailed Wallaby s {JHalmfUurw 
hfQchyurus\ from West Australia, presented by Sir Hairy St. 
George Ord, C.B., H.M Z S. ; three Green Lizards {Laeeria 
vinJis) from Jersey, presented by Mr. E. M Bland ; a Rufous 
Rat Kangaroo (Hypnprymnus rufcscens) from Australia, pre- 
sented by Mr. A. W. Wyatt; a T.ion (FHis leo 9 ) from Africa, 
deposited ; three Entellus Monkeys {Semnopitheeut eniellus 
d d 9 ) from India, purchased, ■ Lion (Felu lee 9 ) from Africa, 
n Common Otter [Luira v%dgar\s 9 ), British, received in ex- 
change ; a Collared Fniit Bat [CyHonyeteni collaris)^ a Vulpine 
Phalanger (Phalanghia vHlpma)^ born in the Gardens. 


CHEMICAL NOTES 

In yournal pract Chmiit, Herr Cech, in the course of a 
paper on the decompositions which occur dunng the rotting of 
eg^, describes experiments which he thinks establish the possi- 
bility of obtaining a good soap free from bmell, bv saponifying 
with soda the renidue obtained by evaporating to dryness rotten 
eggs, freed from their shelR Such a dried residue yields about 
10*5 per cent of oil, fresh eggs giving about 1 1 i^er cent. 

The changes undergone by gram when stored in underground 
magazines have been recently studied by M Muntz {Compt 
rend ). The magazines of the Fans Omnibus Company are 
partly underground , the grain in the upper parts is, however, 
exposed to the influence of atmospheric changes , it is found to 
contain much more moisture and to be at a higher temperature 
than that m the lower parts The relative amounti of deter- 
ioration in grain*; may be measured by the quantities of carlionic 
anhydride exhaled When grain is hccly exposed to air about 
ten times as much carbonic anhydride ib given olT oii when the 
grain l'« kept in closed receptacles , less oxygen is absorbed than 
corre:) ponds with thi8 evolution of car])uii dioxide Normal 
gram contain8 from ll to 19 per cent, of moisture, the greater 
the mOHluie the greater the exhalation of carbon dioxide 
The amount of the gas evolved aLo increases with incrca.se of 
temperature until a point is reached at which true Lhcmical 
combustion of the carbon begins, as distinguished from the 
physiological combustion which has preceded it Grain which 
Is to be ke|it for any lime ought to be very dry, the receptacle 
containing it ought to be completely closed, and all parts of this 
receptacle ought to be at approximately the same temperature. 

Mr. V. LEWEb, in the same journal, describes barium penta- 
Ihionate, BaSgOo. 3H1O, and several potasMum j^ntathionatea, 
prepared by slow evaporation in a vammu of " Wackciiroder*5 
bululion ” 1 hese ex[3enmcnts appear to establish beyond doubt 

the existence of pentalhionic acid. 

Drs. Dui'H^ and Hake have applied their method for the 
estimation of carbon Soc /own ) — viz. burning in oxygen, 

absorbing carbonic anhydride in baryta water, converting the 
barium carbonate into sulphate, and w eighing as siidi — to the 
estimation of carbon in air ; tbeir experiments apparently de- 
monstrate the jire^ence in I^ondon air of carbon in forms other 
than caroonic anhydride, and probably in the form of some 
volatile organic compounds, not as suspended matter. Drs. 
Dupre and Hake claim (hat their melbod of analysis enables 
them to estimate carbonic anhydride, carbon 111 the jiceuliar 
forms already noticed, and suspended earhonaceous matter in 
air. 

In the same lonnial there is a contribution to the history of 
ozone by Prof, Hartley of Dublin. The main conclusions drawn 
from expcnmcDlal data are these * Orone is a normal eonstituent 
of the higher atmosphere, and is present Ihcrein in larger pr)- 
porlion than near the surface of the earth 1 he limitation of 
the solar spectrum in the ultra-violet is readily accounted for by 
the absorptive action of atmospheric ozone, without taking into 
account the possible absorptive power of nitrogen and oxygen. 
Tlic blue tint of tbc atmosphere is probably due to ozone. It is 
shown m the paper that the wave-length of the extreme ray 
capable of absorption by considerable quantities of ozone is 
about 316 A quantity of 2'5 mgm. of ozone in each square 
centimetre of sectional area of a column of air produces, Lt u 
said, a full <;ky'blue tint. Incidentally experiments are described 
in which one volume of ozone was distinctly detected by the 
sense of smell in 2,500,000 volmnes of air 

Mr G. S *JollNSON has obtained ammonia {Chem Soc, 
Journal) by passing hydrogen and (presumably) pure nitrogen 
over cold or moderately heated spongy pUUnum . when however 
the nuxed gases were passed over hot asbestos before traversing 
the spongy platinuu^ no ammonia was formed Mr. Johnson 
thinks that nitrogen probably exists in two forms, an active and 
an inactive form, the latter being produced by the action of heat 
on the former. 

Dr. DuPkA has introduced {Analyst) a slight modiRcation 
into the ordinary method for observing ^ a colour change in 
titrating with standard solutions, which is said to render the 
perception of the change very sharp and accurate. He views 
the liquid to be titrated throngli a glass cell containing a solution 
of the same colour as, and about equal In intensity to, the liquid 
itself. 
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M. LoNGuiNiNB hw RcenLly datenmned (in Com^, rend ) the 
heats of combustion of varioua alcohob of the allyl senes, and 
cootpared the numberp with (hoie axprasiing the heats of com- 
bnitm of inetuiieric aldnhydcs. He findfl very marked difler* 
cooes hetweai the two eenea of numberii, showing once more a 
dittinct connection between the energy Lost by a carbon compound 
in paflsmg from one state to another standArd state, ud the strnc- 
tore of the moteoale of that compound. 

M. BARTHELOT, In continuation 'of his researches on 00m- ' 
ponndi of netalUo halogen salts with haloid acids, describes in 
Cempi, rend, the action of gaseous bydrochlonc and hydrobromic 
acids on alkali chlondcs and bromides , hefahows that the gaseous 
acids are absorbed by the dry salts with disengagement of heat, , 
and that the products of the actions are pneaward of properties 
which djatuguiah them from mme mixtures. | 

M Berthelot also con'^iders the reciprocal actions between 
alkali haloid talts and haloid acids ; he shows that as a rule 
alkali chlorides are decomposed by hydrobromic acid, but that 
m some cases and under special conditions of temperature, 
bromides are decomposed by hydrochloric acid. The general 
results are shown to be in keeping with the laws of thermu- 
chemiBtry That action in which most heat is evolved occar«:, 
but the products of the action may be unstable under experi- 
mental condition.s, and hence the primary change may be modified, 
or even reversed 

M. MUntz states that Ms mveitigabons have ^hown that 
traces of alcohol exiiit in oil natural waters, whether ram, river, | 
sea, or snow water He describes his method of applying the 
iodoform test for alcoliol, whereby one part can be detected in | 
1,000,000 parts of water. 


PHYSICAL NOTES 

M. Laurent of Pans has conatrncted ** magic mirron '* 
giviqg similar effects to those brought from Japan, but of glass 
^vered 2I the back instead of metaj By engraving patterns at 
the back and Mlvenng the front surface, the mirror has a per 
fectly plane surface only when ihe air-pressures at the front and 
back are equal. If the air behind lie camprrSMcd or rarefied the 
thinner ports will have relatively a greater convexity or concavity 
than the rut, and in the disk of light which the mirror reflects 
on to a wall from a luminous point the pattern engraved on the 
back will accordingly appear dork or light. 

From experiments on the radiation and conduction of heat in 
rarelied gases [fVud. Ann , No 13) Herr Graetz finds the results 
m much better agreement with StefanN law cf radiation than 
with that of Dulong and I'etit, and “it may be affirmed that in 
the tempera tnre-iD ter val from 0° to 250° C. the radiation is very 
nearly proportional to the fourth power of the tempeiaturc.^’ 
The factor uf proportion ohty a (in Stefan’s formula Q = a- T^) is 
then that amount uf heat which u radiated from one square 
cenbmetre of a substance of - 272” C in a second towards a 
space of the absolute temperature o'* ( - 273''). By the method 
of least squares Heir Graetz finds 

<r for Elua = I -0846 “ " 

centiiB. oeconds 

Certnin diver^rences oi low temperatures suggest that while the 
intensity of radiation grows with nsmg temperature, it perhaps 
grows differently for different heat colours. 

In a recent communication to the Munich Academy, Herren 
Nles and Winkelmann describe an inquiry into the volume- 
changes of various metals in solidifying Of eight metals 
examined, tu (vii. tin, nnc, bi*miath, aslimony, iron, and 
copper) were proved to undergo expansion in passing from the 
limd to the sohd state. For three of the meitols approximate 
vuaea for the am rant of this expansion were obtained (tin 
showed an expansion of 0'7 per cent., xinc 0*2, and bismuth 3) 
Two metnk (lead and oadmiumj^ve doubtful results , but the 
authors find some reason to believe that they nlro expaad in 
solidifying. So far then the rule would appear to be general for 
me tills. 

M. Tr^vr deacrlbea m the Compin -rendut some cunons 
obeervetions from which it wrald appear that when light is 
admitted from a natural or STtifiool sottroe through a alit, more 
UAt pasMi if the «lit he hornontal than if it be vertical. M 
Tktc has prodneed photographs taken behind slits in viriouB 
posiboiu to prove that the effect 18 not an illusion of the 


eye. The phenomenon appears to na inexplicahlep but certninlf 
requires further proof to suostantiate its reality. 

M. Mercadiek still contmues to study rodiophonic phmo- 
mena. He finds it possible to increase the effects ^ uniti^ la 
one tube the vibraLions of several receiving disks. He olso.nnds 
it possible to construct tubes whom length correipradB to (he 
wave-length of the vibrations radiophonimilly exciM, and whU 
respond to the note emitted, M. Mercadier hopes by theoe 
means to re determine with increased accuracy the velocity of 
sound in air and other gases. 

With regard to tlie beats and beat tones of harmonic intervals 
Dr. Koenig argues ( fViaf. Ann No 3) against Prof Helmholtz's 
view, that these ore due to harmonic tones of the lower pnnuuy 
sounding with the higher (Dr Koenig, in his former experiments, 
having u^ed strongly- ex cited tumng-Furks) He shows how Un 
phenomena may lx studied with the aid of a “ wave-iyrcn, " m 
which a blast of air is ••ent through a against the serrated 
border of a rotating disk, or of a ring-section of a thin cylinder. 
He has the border of the disk cut to reprencnt accurately the 
curve produced by comhmaLion of the curves of two ■simple tones, 
giving an air motion, when blown against, quite like that from the 
two tones sounded together. The beats and beat-tones ore then 
heard With a mere wavy outline for the border and the slit at 
right angles one hears a quite simple tone, which however n at 
once clmnged to a “ clang” wiih strong overtones, when ihexht 
19 slanted a little Now, with two simple tones got thus the 
beat-tone heard when the slits are at right angles should (on Helm- 
holtz’s supposition) be less distinct than when, the shts bein^ 
slanted, the overtones are brought out , whereas the reverae m 
the cose. 

Dr. Koenig, in the ‘•ame number, desenhes a simyile lecture- 
apparatus for producing beat-tones. It consists of two glaas rodi 
of different length, clampcil in veitical pobibun by the middle to 
a jointed frame, which, through an elastic contrivance, keeps 
IheiT lower ends pressed against the cl 0th- covered periphery of n 
wheel which dips m water m a trough The fnction calls forth 
the longitudinal tones and the he at -tone 

An improved form of the '1 oplcr air-pump haa been -deviaed 
by Herr Bessel Hagen ( f P/ a/ .fxi//, No. 3), with which con- 
siderably higher vacua can be readied than those Mr. Crookes 
obtains with the more coiupiicated and fragile Sprengcl-Giming- 
ham apparatus. The average Limit of rarefaction was found to 
be milliontlia of an atmojiphere m one case), while the 
other pump only givtii iV niillumth. (It is noted that IVof. 
Ogden Roed has obtained y’j, and 111 one case even with a 
modified Sprengcl ) With Ins highest vacin the nuihor found 
electricity to pass (using jdale electrodes and a strung Holtz 
macliiiie, with T eyden jars) He cunsidcrs mercury- vapour on 
insulator for electricity , but shnvs that radiometric muvemeats 
depend greatly on its pressure tn varno No d illusion of 
hydrogen through the glass could be detected. 

An artificially formed body showing polar effects in the way 
of attraction and direction is product^ by Herr llnliz {}VUd. 
Ann , No 3) thus To one end of a short glass rod u cementad 
a plane piece of gU'^ii, and to this a short narrow glass lube (ia 
a line wiih the rod) In the lube is placed a hcwing-needle 
longer tbau it, and canying at ils head a thin pasteboard disk 
(22 mm across), which has attached on one half of ita peri- 
phery, reaching over both above and below, n pasteboard atrip 
(10 mm. broad) ; oppa'vite tliu, on one of the eurfacca, is fuienod 
a small projecting point of tin-foil. Brought between buUow 
disks fixed to the rods uf a Holtz machine, the Un-foil point 
always turned to the positive pole, Next, the gla>-s rod with Us 
disk was attached to the end of a light hnrizontal glass tube, 
hung bafilarly, and so brought between tbe hollow disks. The 
disk fiat turned into posiUon, and was then attracted towarda 
the negative pule The phenomena are thought to illustrate 
unipolar conductivity 

The simple tomm aline -pincette, by reason of its small field, 
can be used with only a small number of crystals. To cnlam 
the field M Berlin has aYwilied to It a part of the leoKS of me 
polarising microscope This, it is known, cnniislv, first, «f « 
pDlanser uid focus ; eecond, of a mlcroBcnpc and onalyter. The 
polaruer and analyser, at the extremiUcB, ore pretty Jane piecex, 
and if rqplaced by two lourtnolines placed between the mens and 
tbe miooBCope (of simplified form) the apparatus is rendered 
much smaller and handier This is the principle oF'M. BoinTi 
new tourmaline- pincette (of which delaih will be found in Ihe 
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ywi^ntaldw Phynqtu for Mwcfa). It show^ very well the fnnges 
of a. crystal only 2 mm. m diameter and ^ mm m thickness, and 
all uniaxial ci^stals give fringes in it. With the old pincette 
only two biaxial crystals con be obserred (nitre and lead ciy&Lal), 
the limit for the extenor angle of the axis being aboat 17*^, but 
in Ac new instrument, a small calamine plate, with ax» 78° 
20^ apart, showed the fringes well. 

According to M. Angot { Jour , dt Phy : , March) the psy> 
chrometer, of whatever form, may give pretty good indications 
in the hands of careful observers, in these regions (France), so long 
as the atmospheric pressure is not far from 7 to min , the wet 
bulb thermometer is above 1” or 2°, and the diflerence of the 
two thermometers remains below 12^* , but othcrwibc the ordinary 
formulx become illusory. 

The influence of atmosphenc electricity on the vegetaKon of 
the Tine has been studied near Palermo by M. Mocagno {Jour^ 
de Agr Prat.) thus - Sixteen stocks were rendered more subject 
to the effects of the electric tensinn by means of n copper wire 
inserted vertically with platinum point m the upper end of the 
fruit branch, while another wire connected the bottom of the 
branch with the ground This continued from April to Sep- 
tember. An acc»eratinn of vegetation was proved by the wood 
of these stocks contauiing less mineral matters and potash than 
that of the other stocks, while the contrary occurred in the 
Leaves, and in these the potash was mostly in the lutartrate form. 
A much greater quantity of must was got from the grapes of 
those vmc9, and it bad considerably more glucose and less acid. 

A DETERMINATION of tbe electnc phenomena which occur 
on contact of metals and ^ases has been attempted by Herr 
Schnlze-Berge in Berlin {IVted Ann No. 2). He worked with 
B condenser having two circular plates of a given metal, the 
upper plate being connected with an electrometer and submitted 
to contact with various gases or to vacuum , the lower connected 
to earth. The quantity of electricity Prom a known source requir- 
ing to be communicated to the upper plate to make its potential 
equal to the lower, was measured. InUr alia, ozone was found 
to make gold, platinum, and brass negative to a plate of the 
same metal in air. Hydrogen always made platinum strongly 
positive, while its influence on gold was hardly perceptible, and 
on brass qualitatively various Chlorine mode platinum nega- 
tive; ajnmoniacal gas (from aqueous solution) mode lir iss positive. 
The amount of dmerence of potential with as similar treatment 
as possible of a given pair of plates was very different in the 
several obiervations of a senes. Nor could a certain relation 
be discovered between it and the time of action of the gas It 
was greatest with two platmum plates, one in hydrogen (vi7. 
Q'214 D). It gradually decreabed to a point generally somewhat 
short of that at the beginning As to toe cause of this decrease, 
the author thinks it probable that a gradual neutralisation of the 
electrical double layer takes place 


THE DEVELOPMENT OF HUMAN 
INTELLIGENCE 

T he Department of Education of the American Social 
Science Association has issued the following Cir- 
cular and Register, which we commend to the notice of 
our readers, some of whom may be able to give Mrs 
Talbot answers to the questions given below . — 

We have been made familiar with the habits of plants and 
animals from the careful investigations which have from time to 
time been published — tbe intelligence of atnmals, even, couiing 
in for a due share of attention, One author alone conlnhutes a 
book of one thousand pages upon *' Mind m the Lower Annuals.'' 
Recently some educators in this country have been qmetly think- 
ing that to study the natural development of a single child is 
worth more than a Noah's ark full of animals. Ijttle has been 
done in this study, at least little has been recorded. It la certain 
that a great many moAers might contribute observahoni of their 
own child's life and development that might be at some future 
time invaluable to the psychologist In tins belief the Education 
Department of the Amencan Social Science As>ioclation has 
Inued the accompanying Rcgliter, and asks the parents of very 
young chddren to intemt themselves in the subject^ 

iTBy recognising tbe importance of the sMy of the youngest 
infants 

2 By observing the simplest 'manifotatlons of their life and 
movements. 


3 By enswermg fully and carefully the questions asked in Ae 
Register, 

4 By a careful record of the signs of development during the 
coming year, each observation to be venfied, if possible, by other 
members of the family. 

5, By interest mg their friends in the subject and forwarding 
the results to the secretary 

6 Above all, by perseveratue and exactness in recording these 
observations. 

From the records of many thousand observers in the next few 
years it is believed that important fact^ will be gathered of great 
value to the educator and to the psychologist 

Pint .Srrur— R egister of Physical and Mental 

Development of 

Name and occupation of the faAer? 

Place and time of father's birth 7 
,, ,, mother's ,, ? 

IP II baby's „ ? 

Baby's weight at birth at 3 months? 

,, „ 6 months? at i year? 

Is baby strong and healthy, or otherwise? 

At what age did the baby exhibit consciousness, and in what 

manner? 

At what age did the Baby 

smile 7 

recognise its mother ? , , 

notice its hand 7 

follow a light with ils eyes ^ 

hiild lip Its head ? 

sit alone on the floor 7 

creep ? 

stand by a chair 7 
stand alone 7 
walk alone? 

hold a plaything when put m its hand 7 
reach out and take a plaything 7 
appear to be nght or left handed ? 
notice pain, as the pnek of a pm 7 
show a like or dislike in taste? 
appear sensible to sound 7 

notice the light of a window or turn towards 11 7 
fear the heal from stove or grate 7 
S|ieak, and what did it say ? 

How MANY WORDS COULD II SAY 
at I year? at 18 months? . at 2 yean? 

Will the mother have the kindness to carefnjly answer as 
many a.s po-sible of these quesrions and return ihis cnrular, 
before July 15, 1 881, to Mrv. Emily Talbot, Secretary of the 
Education Department of the American Social Science As>iocia- 
tion, 66, Marlborough Street, Boston, Mass. 

Boston, March i, 1881 

In conncctlnn with the inquiry indicated above, the following 
letter from Dr Preyer of Prusiiia, addressed to Mn Talbot, wifl 
be found of interest ■ — 

yefta, Noiffffibfr 22, 1880 

Dear Madam, — I t has given me niucli pleasure to read your 
letter and the extract of a paper of mine nn “psychogenr^is,” 
or "the growth of volition, Intellect, &c , in infants,” and 1 
readily comply with your wish to have this paper >eul off iihout 
delay. You will find it reprinted in llic hook acciimpanying 
this letter, p, 199-237. I am about to publish an extensive 
work on the lime subject, which is to contain all my nbserva- 
tioni and a careful analysis of [he pbenoiiicna which tbe deve- 
lopment of the facolLy of speech presents 1 hi>< honk is to he 
printed next year. I am sorry to say that a reliible investigator 
of the whole "Uhject 11 not known to me Your news ]ia per 
seems to be right iif calling the field " as yet aim nnbnilcen.” 
Prof. Kussmaul'a " Seelenlclicn dcs neugebon-nen Menschen” 
(Leipzig and Heidleberg, 1859), and Mr. C Darwin's bio- 
graphical sketch of an infant, contain some good ohservaticina, 
but both are very short. Many excellent remarks on infant** and 
very young children I flnri in Mr. C. Darwin's book, *' 0 n the 
Expression of the Emoiirms." The German hooks n the suljecC, 
allhough numerous, are nearly w irtble^s , nia> y are sentimental, 
giving no facta, or, what is worse, false st^icmcnts. B, Sigii- 
muDCTB "Kind und Welt” (1851) is an exccpnon. 

The case you mention of a child of eleven months exprecsing 
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iti wubei and inducing the nurse to comply with them cannot 
b« definitely looked at as a case of self con^ciousne'-s, but only 
of conflciouiness Thib is one of the most intricate questions to 
decide— the child distinguishes its own body, head, 
hands, &c., from other object-s aa belonging to himself. The 
first lime a child says "1’* and *‘me,'' in the correct sense, it 
may be considered to hare passed the limit. The formation of 
ideas by associating impre&iions, as well as the formation of 
general ideas (Bggrtjfi) by uniting sioiiJar qualities of different 
object^, IS intellectual work done by the child long before it 
knows anything of its own individuality. It seems to me that 
sclf-consciou'.ness doe'* not arise suddenly, but by degrres, after 
many experiments have shown the difference between touching 
hu own Imdy and external objects with fais little hand 

1 have been occupied with psychogenetical problems since 
nearly four years, continually collecting facto should you be 
able to awaken some intcre&t for tbe^e most important investiga- 
tioDl (1 mean the phyiiiology and psychology or infants), 1 iliink 
the trouble taken would soon be repaid by the results 
1 am, Mncerely, 

Dr. \Vm. Prey hr, Professor 

P.S — Perhaps the observations and experiments on the senses 
(sight, hearing, smell, taste) of new-born animals and infants 
which 1 published m Kosmos (Zeitschrift heraiisgegeben von E 
Krause), vol, ui pp. 21-37, 128-131 (1878, I.eipzig), may have 
some little interest. In England Romanes has written very able 
papers on the development of lastinct and intelligence flis 
address is 18, Crirnwall Icrrace, Regent's Park, London 

Vours, &c., W. P. 


ABNORMAL BAROMETRIC GRADIENT RE- 
TWEEN LONDON AND ST PETERSBURG 
IN THE SUN-SPOT CYCLE 

DEFORE alluding to the subject which forms the heading of 
^ the present communication, I must apologise for having 
allowed some laiber serious eimrs to creep into the figures given 
for the barometric abnormal of 1 ondon in my letter to Nat ur c, 
vol, XX111. p 243. The eirors we-e caused by a friendly com- 
puter taking the differences from the mean for each year incur 
lecily In one or two cases 

I am glad lo %ay ho^^ ever with respect to the relation betw een 
the barometric ahnorinals as there given and the sun spot 
numhem, that far from Us being vitiated by the corrections 
which have now been made, they on the contrary considerably 
strengthen it, as is evident when the ful lowing corrected valiits 
for the mean cycles are compared u 11 h those given in my former 
letter 1 — 

I ONDON 


Annual Barometric Abnormals, Mean Cydes 
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If DOW ws take these corrected hgiirca, and lubtracL from them 
ihoie given m Nature, vo). xx- p. 28, for Sit, Petet>burg 
(redact^ to niches), which comprise very nearly the same period, 
we get for the abnoruial annual banc gradient from London to 
St, Petenburg in each year of the mean cycle, the following 
figures 


Abnormal Annual BaromHne GradUHi behteenl London and St, 
Ptttrshurg 

(B) (A) 

Mazimum yean in fifih line Minimum years in Jtevenih line 
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An m^pection of these figures at once reveals I he existence of a 
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baric gradient oscillation of single period, closely following the 
inveTM I un-spot oscillation > 
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In ofder to exhibit the canstuicy of the Ug in the oGcurrence 
of the gradient variations behind those of the sun spotBj aa well 
as the remarkable iimilariiy in form of the two oacillations, 1 
have reproduced the above figures graphically in the accom- 
panying diagram, in which the baric gradient ahnonnals are 
plottedT out Bimultaneoasly with the \nvertti sun-spot ab- 
normals — 

It will be observed that there is an almost uniforni lag in the 
baric gradient curve behind the inverted sun-apot curve of a 
little more than a year, while a variation of 01 inches on the 
barometer scale corresponds very nearly throughout (allowance 
being made for the lag) to 10 on the sun-spot scale. 

As the strength of the prevailing west and uiith-we^t winds 
of these regions must necessarily aepend on the amount of the 
banc gradient between places on the edge of the European 
continent like London, and those inland, and to the north as St. 
Eetersbui^, there is fair ground for concluding that the we&t 
and south west wind^ must on Ihe whole be stronger iti years of 
minimum sun-spot than in those nf maximum sun-spot 

Some direct evidence m favour of this notion ha^ already 
been communicated to Nature by Mr S A. Hill and Mr 
Ellis of the Greenwich Observatory 

Moreover the amount of variation in the strength of the wind 
between London and St Petersburg, following upon the change 
in the barometric gradient between the two during the cycle, 
should be enough to cause a rensthU voriati m in the character of 
the weather, tor accordin' to Mr. tilanford the mean baro- 
metric gradient over the Bay of Bengal dining the south we<»t 
monsoon is about 0*025 inches m loo miles. 

Now as the distance fruin Loudon to bt Petersburg is about 
1300 miles , in order to maiAtam a current of air between them 
through I mt the year equal to that of the iiummer monsoon in the 
Bay of Bengal, there would ha^’e to be a total annual barometric 
gradient of o 0325 inches As the range of the abnormal gradient 
in the present case amounts to o'o8 inches it should cause a 
variation in the w ind equal to one-fourth that of the monsoon 

For the period 1822-71 the normal mean annual gradient from 
London to bt Pciersburg is o 098 inches Ihe vanation of 
the abnormal is therefore nearly equal to the normal gradient. 

Taking the results just obtained with those given by Mr H, 
F Blanford in his article m Nature, vol xxi p 477, it may 
be concluded that there is a barometric ^'see-isaw" between 
Russia and Western bibfna and the Atlantic coasts of Europe, 
similar to thst between the former districts and Indo- Malaysia. 

Ju>t as in the latter ca><c the relation will probably be found to 
1>e more marked in the winter months, and may also he found to 
explain some of the numerous facts already ascertained regarding 
variations in the rainfall, cloud, and temperatnre nf Western 
Europe, at different epochs of the hun-siwt cycle 

£ DoudiJ^s Archibald 

CONGRESS OF THE FRENCH LEARNED 
SOCIETIES 

'^HE session of the Congress of the French Learned Societies 
^ has pasted only three days, but has exhibited an unusual 
amount of interest. Many Papers were read in the seebon of 
Science presided over by M. Miln e-Ed wards, the veteran memlier 
of the Insbtute. -• 

M. Alluard summarised the results of rotation of the wind as 
registered by anemometers at an altitude where it is not to be 
feared that surface- fnenon should interfere. The number of 
rotations from north to south was 113. Of these 83 were 
In the positive direction, or by cast, and only 30 by west ; 49 of 
the 83 positive were continued to the west, and 34 stopp^ at 
the south or vicinity ; consequently when a wind has come from 
north to south by east, the greater probability Is that it will con- 
tinue rotating to the west When it has rotated to the west the 
probability is even greater that It will continue to the north. 
Again, of the 49 three-quarter rotations observed not less 
than 32 were completed, and onlv 17 stopped at the west and 
vfcinlty. The same thing cannot be said of the negative rota- 
tloni ' only 13 were from north to east, and of these only 6 were 
from north to north by west. These results 'Ore a confirmation 
of Dove's well known law. 

General Nansouty, the director of the Pic du-MIdl Observa- 
tory, announced that the new buildings on the top of thte rooun- 
lain wiU soon be ready, and that next winter he will use them 
for taking readings. It is cunoui that the last winter has been 
one of unusual taildncss In this exalted altitude. 


M. Hubert read a long paper on the formation of cyclones, 
which he explains by the influence of mountain ranges on the 
great atmospheric currents loaded with humidity 

M. Vidal presented a photometer baiicd on the action of light 
on a selenium element or the ordinary construction M. Vinot, 
editor of Le Ctel, presented a refractor mounted equatorially, 
of which the pnee is less than ro/,, wiih a msgni^ng 
power of 150 M. Joubert gave details on the working or the 
Trocad^ro Popular Observatory, which is now in constant opera- 
tion, and where lectures on astronomical subjects are delivered 
regularly. 

M. Guillemare read a pafier on the use of soleine for lighting 
purposes. This product has been obtained by the distillation of 
a number of resinous matters, which have a point of ebullition 
from 150 to 160 Centigrade and a mean density of o'86o When 
they have been freed from every other matter they can be 
used in a specially-prepared burner. Tbis solcinc can be pre- 
pared in immense quantities in all countnes where pines arc 
abundant 

A number of interesting communications were made on 
palaeontology and zoology, generally advocating Darwinian 
views. 

The final silting was presided over, as usual, by the Minister 
of Public Instruction, and took place m the large hall of the 
Sorbonne. A number of crosses of honour and medals were 
distributed. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

0x1 ORD. — The lectures of the summer term commence this 
week At the University Museum Prof Clifton will conduct a 
class in practical physics and will lecture informally on the Use 
of optical instruments. Mr Stocker will give an experimental 
lecture in mechanics, and Mr V. lones will lecture on mechani- 
cal problems, m continuation of tneir courses last term Prof 
Odling will continue his course of lectures on organic chemistry, 
and Mr Fisher will finish hii> inorganic course 

At Christ Church Mr Harcourt lectures on the metals, and 
Mr Baynes on the theory of gases At Balliol Mr. Dixon gives 
an experimental lecture in elementary physics 

In a Congregation holden on Tuesday, April 27, it was 
resolved that candidates, not being members of the University, 
may present themselves at any of the ordinary examinationa for 
Responsiuns, Last term a statute was passed instituting an ex- 
amination to take place in the Long Vacation This examina- 
tion, which con be passed by candidates before matriculation 
into the University, is to be passed in lieu of Responsions The 
effect of the statute will be that all young men may pass Re- 
bponsions before they matriculate, and less of th^ir University 
time will be consumed in getting up school work. 

The proposal to designate the unattached students as stu- 
dents of the University Hall was lost by a large majority, 90 
voting against the proposal and only 9 for it. 

SOCIETIES AND ACADEMIES 

London 

Chemical Society, April 21, — Dr. Debus in the chair. ^ It 
was announced that a ballot for the election of Fellows would 
take place at the next meeting, May 5. — The following papers 
were read • — On the distillation of mixtures of carbon disulphide 
and carbon tetrachlonde, by F. D Brown, The objects of the 
research were to find the boiling-pomt of every possible mixture 
of the two liquids, and the composition of the vapour evolved by 
any mixture when boiling Tables and curves giving these 
results accompany the paper. The author also find', that the 
composition or the vapour evolved is indmndent of the presiure 
under which ebullition takes place — On the estimabon of 
hydne peroxide by means of potassic permanganate, ^ W. E 
Adeney. — On the oxidahon of sulphurous acid, by H. P, Dixon. 
The author finds that when sulphur dioxide, steam, and oxygen 
are exposed to a temperature of 100'' C no diminution of 
volume takes place, and therefore no bulphhunc acid is formed. 
If the temperature be allowed to fall bo that water condensei, a 
slight contraction 1 b volume is observed — On the reduction of 
cinnamic alcohol, bjr F. Hatton and W R Hndgkinson, 
When this Bubstance la heated to 100” C. for three or four days 
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wftti sodium ■malfBn (containing 15 per cant, aodliun)^ .and 
sriHH quantity of water dniwmoBn and Btkylie alcohol > ora 
prodoced. 

tetOBologicol Society, April 6.— W. L. Diatant» vice 
MfiUcnt, in the chair.— One Ordinary and one Honoivy 
Ifinihflr were elected.— vMr J. Jenner Weir exhibited in nnde- 
temincd Noctua^ apparently allied to the genera Dicyda^ or 
Gortyn0, which wia found in a nursery garden at BtackKeath in 
Alight UsL — Mr. K. McLachlan exhibited three rare species of 
theNeuropterous genu^ DUar^ Ramb. — Rev A, K Eatoi^ exhi- 
bited a specimen of Ht^opkthalmus dcgans^ Schobl , a wood- 
louae new to the Hntiidi fauna — Miss E. A. Ormerod exhiluled 
two tormites’ nests from Rntish Guiana — Mr. T. K. Rillups 
QKhibited speciuiens of two rare British Jthneumon 

Gr., and LatusomUs tnervis, Herr. SchalT. — The 
Sacretarjr announced the death of Ilerr J, H. C. Kawall, a well* 
known eiitomologut of Courland, at the age of eighty twg —Mr. 
H. McLachlan read a dcscnptinn of a new species of Ccrdulina 
{Gompkammeremm Jaiiax) from Ecuadur — Mr. J B Bndgnian 
GonDMiiHcatcd a paper entitled ‘'Some Additions to Mr Marshairs 
Cataliigae of BiuUh Ichngumonidir” Upwards of sixty species 
(moBt m which were exhibited to the meeting) were noticed as 
new to the British fanna, inclndmg thirteen new to ''Ciencc. 


Meteorological Society, April 20 — Mr C. Greaves, 
F,G h , vice-preaidenr, m the chair — W II Goss, F.G.S , 
and^JUliuiral I. L.. Mu'.aie were elected Fellows of this bocieiy 
— The fiillowing papers were read — On the frequency and 
duration of rain, by Dr Wladimir Koppen of Hamburg — Re- 
sults of experiments made at the JCewGbscn'atory with Bogen's 
and George’s bsrometers, by G. M. Whipple, B Sc , K R A,S. 
— On a discussion of Mr Eaton's table of the barometric height 
at London with regard to perlodicityi by G. M Whipple, B.bc , 
F.R.A S. 


Aathrc^ological Institute, Apnl 12 — F. W. Rudler, 
F.G b J vice president, m the chair — The election of T leut - 
CoL K G Woodthorpe,>RJ^^ , and of Thomas Vincent Holmes, 
F.G.S , was announced — Mr, Jo eph Lucoa read a paper on 
the cLhiKologi ul relations of the Gy^isies. In tracing hack the 
paat hisUiry of the mces described under the cainirifin name of 
Gypsies we pass through two periods — the first htsforiral, dating 
from A. p. 1414; the second partly historical partly uifereiitial 
Thk olda* seoMon fiimied the subject of Mr. Lucas's j)a|ier. The 
anthar prainikod that Itnguisric cvideace shows that the varmus 
tribes of Gypsia*. aow scattered over Fura\ie can be referred to 
sawera I Eqatem tribes Xrotnliulia ta Persia. The invesiigntion 
dates hook to acdusolugical tunes, especially in relation to the 
working of metals aed the presence of ^a large number of pure 
£san*tcrit words in the lauguage of European Gypsies, many uF 
whioh do not occur in Huidustani The " archco logical ” sec- 
tion cmhrace>! all that was not included under the severaUections 
— "Ihe GyphlflH m Egypt," *‘Gyp&Jcs among the Romans, or 
'*The Dark Ages'’; but a goud deal uf the evidence upon 
which the archxological concJustojia rest runs throu h those 
several sections, as well os through ted ions specially devoted to 
the names Zan^ro and Rom, It will thus appear that ibe term 
"Gyp^y" iH Used by the author in the widest scnbc as meaning 
"an AMQtic Irihe whkh has wandered into vEinope," though 
stnctly It should mean unly those who came by way of Egypt. 


Farjs 

Academy of Sciencev, April iB — M.’Wurti in the chair, — 
The following papers were read — Microscopic in scrim ion of 
movementi observed In pIW'^ioloOT, by M, Marey 'I ne accu- 
racy of the curves from M. Marey'a instruments has been 
doubted, on Ihc ground that vlbrutions proper tn the Hght lever 
may be added to the phy^ioloi^ical movemem. He now rem^ives 
this objectiem by greatly diminishing the range and velocity of 
the lever -so as to give microscopic curves on smoked glsu 
(which Is also moved more slowly). The inertia of the lever 
becomes DCgllgihle. The curves, when examined m the miem- 
BCOpe nriiyjjrojection, ate found identical with the others, Tbe 
memnd .gfbatly extends the field of phenomena that may be 
reglirerM, eg the Tibratinns of blood id the vesaeli, which give 
a sound, produce a distinct microscopic traee, 'Hie portable 
character of Che apparatus ls an advantaM.-^i^ the hnleHan 
integral df the second xjccies, by HI. OyM^.-^On thesaifnca 
of Rummer with shttcen dngdbr points, by M. BriiMlrf,^On 
the action of heat on ammoiriated buses, by Hoftuun, — 

Reoort on a memoir of M. Pens-tf. entitled CaoMB which tend 


to warp the Girders of Iron Bridgeo, and Means of Calcnlating 
these GlrdcfB for Reslsiance of Warping Furces,'’ — On ^he 
aeodndary battery of M Faure, by M. Rc)aier. This is sndm- 
provement on M. Plante's. M. Faure quickly gives bu couples a 
power of almost nnillinued accumulation by covering the lena elec- 
trodes with a layer ofiipongy lead formed and retained thui • Ihe 
two sheets of lead are each covered whh minium or other inscluble 
oxide of lead, then with a felt envelope held by Ivd rivets. 
They are then placed near each other (in spiral, it may be) m 
acidulated water. The eJectnc current changcii the minium to 
peroxide on the positive electrnde, and to rtduced lead on the 
negative. On duchargibg, the reduced lead is oxidhed and the 
peroKidised lead reduced. A quantity of energy capable of 
giving X -horse power for one hour umy be had with a Fame 
battery of 75 kg. Ihe battery, under cerrain conditions, returns 
80 per cent, of the work expcndt/l in charging it — letter from 
Ampere to Lacroix was read. It was written when he was Fro- 
fessor u the 1 yceuin of Lyons, and expresses his enthumasm for 
mathematical Studies.— On Lbe earthquake of Chio, by M, de 
PelliSBier, Consul-General at Smyrna The amplitude of the 
tint oscillation, on the afternoou of April 3, was estimated to be 
between 0*15 ui and o 20 ni. From then till (he 5th 250 shocks 
were fek, thirty or forty of which were capable of throwing 
down a solid wall. All ihe oscillitioas were in the direction 
east to west. The Govcrnoi’s palace, of very light construction, 
but chained thmughnnt at the level of each -storey, resisted all 
the shocks, while the wall inclosing the groundv, o 70111 thick, 
was everywhere thrown doun. Smyrna has become a refine 
fur the wounded. — On Fuch^ian fund ions, by M Foincar^. — ^On 
Abelian functions, by the same — On a class of functions, the 
logarithms of which are sums of Abelian intervals of the 
first and third specie^, by M. Appell — On the formalEc 
of repretentation of functions (continued), by M Ilu Boic;- 
Reytnond.— On f>tellar jihotography, by Prof H Draper. By 
exposing 140 mniuies in Ihe telescope, he has succeeded m 
photographing >^tar5 of magnUiide 141, 14 2, and 14'; (Pogson's 
scale) in the nebula of Oiicm; the weakest is of the sixteenth 
magnitude on Her^thel’s >>cale. 'Hie minimum of visibility for 
the 9-inch telescope used has been thus nearly reached, and Prof 
Draper hopes soon to be able Lo go ^till furiber. llie nebula 
extends over a surface aliout 15' in diameter. — Action of electro- 
lysis on toluene, by M. Kenard. — btructnre and comparative 
texture of the mk-bag in cephalopoda of the l‘rench coasts (con- 
Linued), by M Girnd. 1 he species observed were Stpia 
I^iigo vulgaris f Sapwla RondeleU^ and Octopus vulgans.—^Qn the 
large doDcs of wnd of ike Sahara, by M. Rullond. The^e dimes 
move toward Ihe «nuth-tai.t, and the sum of sand is mercased by 
diM^ngolion of rockH ; but the movement and biciea^e are 
almost insensible in a generaiinn. 
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